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The UPPS-P Impulsive Behavior Scale is a well-established psychometric instrument for
assessing impulsivity, a key multidimensional psychological construct encompassing
distinct facets that are differentially associated with numerous psychopathological and
neuropathological symptoms across various disorders. To facilitate its integration in
clinical and research settings, Billieux et al. (2012) developed and evaluated the
psychometric properties of a 20-item short version of the UPPS-P Impulsive Behavior
Scale (UPPS-P-20), reducing assessment time to approximately one-third of that of the
original version of the psychometric instrument. Despite its widespread popularity,
legitimate concerns were raised about the content validity of this short version of the
UPPS-P Impulsive Behavior Scale. Indeed, the inevitable loss of construct-level content
coverage in short-form development, although often unaddressed by researchers,
warrants in-depth examination. Therefore, the present registered report aimed to
develop and evaluate the psychometric properties of a revised short version of the
UPPS-P Impulsive Behavior Scale through an expert-driven and data-driven
methodological approach to short-form development emphasizing item-level and
construct-level content validity. Taken together, the present registered report provides
professionals in clinical and research settings (1) a revised short English-language
psychometric instrument for assessing impulsivity — i.e., the revised 20-item short
version of the UPPS-P Impulsive Behavior Scale (UPPS-P-20-R) - that presents strong
psychometric properties, notably addressing the legitimate concerns critically
highlighted about the content validity of the UPPS-P-20, and (2) a data-driven
methodological approach to construct-level content validity in short-form development —
i.e., the R package shortr — that can be adopted to develop short versions of any
psychometric instrument.

1. Introduction pulsive Behavior Model (Cyders et al., 2007; Whiteside &

Lynam, 2001) accounts for the non-unitary nature of impul-

Impulsivity is a key psychological construct integrated sivity (Evenden, 1999; Sharma et al., 2014) by conceptual-
into most major personality models (Whiteside & Lynam, izing it as a multidimensional psychological construct en-
2001) and stands as one of the most prevalent diagnostic compassing distinct facets that are differentially associated
criteria in foremost nosography manuals (American Psychi-  with numerous psychopathological and neuropathological
atric Association, 2022; World Health Organization, 2024). symptoms across various disorders (Berg et al., 2015;
Among prevailing models of impulsivity, the UPPS-P Im-  Rochat et al., 2018; Smith et al., 2007): (1) lack of premedita-
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tion (i.e., lack of reflection on the potential consequences of
actions preceding their emission), (2) positive urgency (i.e.,
emission of sudden actions in intense positive emotional
states), (3) sensation seeking (i.e., attraction to excitement
and openness to new experiences), (4) negative urgency (i.e.,
emission of sudden actions in intense negative emotional
states), and (5) lack of perseverance (i.e., difficulty sustain-
ing focus on demanding or monotonous tasks).

Originally, the UPPS-P Impulsive Behavior Model was
developed based on four trait-like impulsivity-related
facets of the Revised NEO Personality Inventory (i.e., im-
pulsiveness, excitement seeking, self-discipline, and delib-
eration) (Costa & McCrae, 1992) and seventeen classic
scales or subscales measuring impulsivity (Whiteside & Ly-
nam, 2001). By federating twenty-one coexisting conceptu-
alizations of impulsivity and thereby correcting the jingle
(i.e., distinct constructs designated by one same label) and
jangle (i.e., distinct labels designating one same construct)
fallacies that characterized the research field of impulsivity,
the UPPS-P Impulsive Behavior Model and its correspond-
ing original assessment tool — i.e., the 59-item original
version of the UPPS-P Impulsive Behavior Scale (UPPS-
P-59; Cyders et al., 2007; Whiteside & Lynam, 2001) -
have received considerable interest and have exerted a sub-
stantial impact on following impulsivity research over the
past decades. Extensive research has investigated the cog-
nitive, affective, behavioral, and motivational mechanisms
underlying the impulsive behavior dimensions described
in the UPPS-P Impulsive Behavior Model, including deci-
sion-making processes in complex conditions (mainly as-
sociated with lack of premeditation), prepotent response
inhibition in intense emotional states (mainly associated
with negative and positive urgency), approach-avoidance
system functioning (mainly associated with sensation seek-
ing), and resistance to proactive interference in working
memory (mainly associated with lack of perseverance)
(Bechara & Van Der Linden, 2005; Gay et al., 2008; Rochat
et al., 2018).

To facilitate the integration of the UPPS-P Impulsive Be-
havior Scale in clinical and research settings, Billieux et al.
(2012) developed and evaluated the psychometric proper-
ties of a short version of the corresponding original assess-
ment tool, i.e., the 20-item short version of the UPPS-P
Impulsive Behavior Scale (UPPS-P-20). In reducing assess-
ment time to approximately one-third of that of the origi-
nal version of the psychometric instrument, this short ver-
sion has gained considerable popularity. Moreover, given
its well-established psychometric properties and relevance
for various problematic behaviors and mental disorders, the
UPPS-P-20 (Billieux et al., 2012) was adapted to diverse
linguistic, developmental, and clinical populations, such as
individuals across various languages (Candido et al., 2012;
d’Orta et al., 2015; Fournier, B6the, et al., 2025; Zsila et
al., 2020), children (Geurten et al., 2021), and patients with
substance use disorders (Calzada et al., 2017; Kempeneers
et al., 2023; Sanchez-Dominguez et al., 2023).

The methodological approach to short-form develop-
ment with respect to the UPPS-P-20 (Billieux et al., 2012)
consisted of retaining the four items per factor that pre-

sented the highest factor loadings. Indeed, it is common
practice in short-form development to retain items pre-
senting the highest factor loadings or total-item correla-
tions for a psychometric instrument’s given factor(s), as it
presumably maximizes internal consistency reliability and
minimizes measurement error (Smith et al., 2000). How-
ever, considering the attenuation paradox in psychometrics
(Boyle, 1991; Loevinger, 1954), internal consistency reli-
ability countervails with construct-level content validity
and, consequently, such common practice in short-form de-
velopment tends to narrow the breadth of construct-level
content coverage of psychometric instruments (Clark &
Watson, 2019). Reflecting this, Cyders et al. (2014) criti-
cized the methodological approach to short-form develop-
ment with respect to the UPPS-P-20 (Billieux et al., 2012),
raising legitimate concerns about the content validity of
this short version of the UPPS-P Impulsive Behavior Scale.

As short-form development in psychometrics consists of
retaining a subset of items included in the original version
of a psychometric instrument, loss of construct-level con-
tent coverage is inevitable, therefore warranting in-depth
examination (Smith et al., 2000). To address the content
validity issue critically highlighted by Cyders et al. (2014),
the present registered report aims to develop and evaluate
the psychometric properties of a revised short version of
the UPPS-P Impulsive Behavior Scale through an expert-
driven and data-driven methodological approach to short-
form development emphasizing item-level and construct-
level content validity.

The present registered report consists of a three-phase
protocol, the overarching objectives of which are to develop
and evaluate the psychometric properties of the revised
20-item short version of the UPPS-P Impulsive Behavior
Scale (UPPS-P-20-R). In the first phase (i.e., development
phase I), the primary objectives are to collect participant
data with respect to an initial item pool derived from the
original form and to ensure it presents adequate psychome-
tric properties (i.e., content validity, internal structure va-
lidity, internal consistency reliability) prior to proceeding
with short-form development. In the second phase (i.e., de-
velopment phase II), the primary objectives are to develop
the short form from the initial item pool derived from the
original form and to ensure it presents adequate psychome-
tric properties (i.e., content validity, internal structure va-
lidity, internal consistency reliability) prior to proceeding
with short-form evaluation. Lastly, in the third phase (i.e.,
evaluation phase), the primary objectives are to collect par-
ticipant data with respect to the short form - along with
forms assessing related psychological constructs — and to
evaluate its psychometric properties (i.e., internal structure
validity, internal consistency reliability, test-retest reliabil-
ity, convergent validity, criterion validity).

2. Methods
2.1. Development phase I

In the first phase (i.e., development phase I), the primary
objectives are to collect participant data with respect to an
initial item pool derived from the original form (UPPS-P-n;)
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and to ensure it presents adequate psychometric proper-
ties (i.e., content validity, internal structure validity, inter-
nal consistency reliability) prior to proceeding with short-
form development (see Table 2.1.).
Therefore, the research questions pertaining to the first
phase of the present registered report are as follows:
* RQI1. What is the internal structure validity of the
UPPS-P-n;?
* RQ2. What is the internal consistency reliability of
the UPPS-P-n;?

Box 2.1. An expert-driven
methodological approach to
item-level content validity in
short-form development

The 59-item original version of the UPPS-P Impul-
sive Behavior Scale (UPPS-P-59; Cyders et al.,
2007; Whiteside & Lynam, 2001) is a self-ad-
ministered English-language psychometric in-
strument that assesses the applicability of 59
statements related to the five different dimen-
sions of the UPPS-P Impulsive Behavior Model,
namely (1) lack of premeditation (e.g., item 1: “I
have a reserved and cautious attitude toward
life.”), (2) negative urgency (e.g., reverse-scored
item 2*: “I have trouble controlling my im-
pulses.”), (3) sensation seeking (e.g., reverse-
scored item 3*: “I generally seek new and excit-
ing experiences and sensations.”), (4) lack of
perseverance (e.g., item 4: “I generally like to see
things through to the end.”), and (5) positive ur-
gency (e.g., reverse-scored item 5*: “When [ am
very happy, I can’t seem to stop myself from do-
ing things that can have bad consequences.”).
Each of the five instrument’s dimensions in-
cludes 10 to 14 items that are scored (or reverse-
scored) on a four-point Likert-type scale (from 1
= “Strongly agree” to 4 = “Strongly disagree”)
and that provide arithmetic mean scores like-
wise ranging from 1 (i.e., the lowest level of en-
dorsement of the corresponding impulsive be-
havior dimension) to 4 (i.e., the highest level of
endorsement of the corresponding impulsive be-
havior dimension).

In examining the individual items comprised in
the UPPS-P-59 (Cyders et al., 2007; Whiteside &
Lynam, 2001), we, the authors, consider that
some items fail to provide relevant information
about one’s endorsement of the impulsive be-
havior dimensions. Therefore, we developed an
initial item pool derived from the original form
(UPPS-P-n;) to ensure that all items provide rel-
evant information about one’s endorsement of

the impulsive behavior dimensions. To develop
the said initial item pool, we proceeded as fol-
lows. Three authors — Lois Fournier, José C.
Perales, and Joél Billieux — were instructed to
independently review all 59 items of the UPPS-
P-59 (Cyders et al., 2007; Whiteside & Lynam,
2001), and, while adopting a conservative ap-
proach, to evaluate their item-level content va-
lidity by annotating them with “keep”, “revise”,
or “discard”. Evaluations were then compared,
and discrepancies were discussed until a con-
sensus was reached. Overall, evaluations of the
item-level content validity of the items of the
UPPS-P-59 (Cyders et al., 2007; Whiteside & Ly-
nam, 2001) can be summarized in three different
categories.

The first category regards items that fail to pro-
vide relevant information about one’s attraction
to excitement and openness to new experiences
(i.e., sensation seeking) due to their specificity
and dependence on external factors: one might
present a high level of endorsement of sensation
seeking, but might not like or enjoy the specific
activities listed in such items, or might not be
able to access such activities due to environ-
mental, financial, mental, or physical factors.
Moreover, one might like or enjoy the specific
activities listed in such items independently of
their level of endorsement of sensation seeking
(Maples-Keller et al., 2016). Therefore, we argue
that the seven items listed below should be dis-
carded:

» Sensation seeking reverse-scored item 13*: “I
like sports and games in which you have to
choose your next move very quickly.”.

» Sensation seeking reverse-scored item 18*: “I
would enjoy water skiing.”.
» Sensation seeking reverse-scored item 26*: “I

would enjoy parachute jumping.”.

» Sensation seeking reverse-scored item 36*: “I
would like to learn to fly an airplane.”.

« Sensation seeking reverse-scored item 46*: “I
would enjoy the sensation of skiing very fast
down a high mountain slope.”.

« Sensation seeking reverse-scored item 51*: “I
would like to go scuba diving.”.

« Sensation seeking reverse-scored item 56*: “I
would enjoy fast driving.”.

The second category regards items that fail to
provide relevant information about one’s emis-
sion of sudden actions in intense negative or
positive emotional states (i.e., negative urgency,
positive urgency) due to their specificity and ex-
plicit focus on “cravings”: one might present a

Collabra: Psychology

d-sjo1uE/RIqE||00/NPa"SsBIdon BuIuO//:dRY WOy papeojUMOQ

17 ZL 9202 BIqe|l09/666126/0GE0S b/ L/ZLAP

920z Atenuer ¢| uojsenb Aq ypd 0505 |



Reducing Assessment Time Without Sacrificing Content Validity in Short-Form Development: An Illustrati...

high level of endorsement of negative urgency
or positive urgency but might not experience
the “cravings” listed in such items. Moreover,
the explicit focus on “cravings” listed in such
items conflates impulsive behavior with a fea-
ture that is specific to disorders due to sub-
stance use and addictive behaviors: whereas the
associations between craving and symptoms
across such disorders are indeed well-estab-
lished, the associations between craving, nega-
tive urgency, and positive urgency are inconsis-
tent across original research articles (Lopez-
Guerrero et al., 2023). Therefore, we argue that
the two items listed below should be discarded:

« Negative urgency reverse-scored item 7*: “I
have trouble resisting my cravings (for food,
cigarettes, etc.).”.

« Positive urgency reverse-scored item 57*:
“When I am very happy, I feel like it is ok to
give in to cravings or overindulge.”.

The third and last category regards items that
fail to provide relevant information about one’s
emission of sudden actions in intense negative
emotional states (i.e., negative urgency), for
they do not incorporate the intense negative
emotional states of the impulsive behavior di-
mension they purportedly assess. Moreover, the
incorporation of the intense negative or positive
emotional states in which sudden actions are
emitted is relevant, as negative urgency and
positive urgency are conceptualized as two dis-
tinct facets that are differentially associated
with symptoms across various disorders (Cyders
& Smith, 2007). Yet, we consider that this is
straightforwardly addressable by appending in-
tense negative emotional states to such items.
To this end, we generated appendices incorpo-
rating different intense negative emotional
states (e.g., “distress”, “bad mood”, “frustra-
tion”). Therefore, we argue that the five items
listed below should be revised by appending
what reads in italics:

« Negative urgency reverse-scored revised item
2%: “When I feel distressed, I have trouble con-
trolling my impulses.”.

* Negative urgency reverse-scored revised item
12*: “When I feel bad, 1 often get involved in
things I later wish I could get out of.”.

« Negative urgency reverse-scored revised item
39*: “It is hard for me to resist acting on my
negative feelings.”.

« Negative urgency revised item 53: “Even when
I.am in a bad mood, 1 always keep my feelings
under control.”.

» Negative urgency reverse-scored revised item
58*: “When I feel frustrated, 1 sometimes do
impulsive things that I later regret.”.

In keeping 45 items, revising five items, and dis-
carding nine items with respect to the UPPS-
P-59 (Cyders et al., 2007; Whiteside & Lynam,
2001), we, the authors, consider that the UPPS-
P-n; provides relevant information about one’s
endorsement of the impulsive behavior dimen-
sions.

2.1.1. Materials

We collected participant data with respect to their so-
ciodemographic information (i.e., level of English profi-
ciency, age, gender identity, and country of residence) and
to their answers on the initial item pool derived from the orig-
inal version of the UPPS-P Impulsive Behavior Scale (UPPS-
P-ny).

The initial item pool derived from the original version of the
UPPS-P Impulsive Behavior Scale (UPPS-P-n;) is a self-ad-
ministered English-language psychometric instrument that
assesses the applicability of n; statements related to the
five different dimensions of the UPPS-P Impulsive Behavior
Model, namely (1) lack of premeditation (e.g., item 1: “I have
a reserved and cautious attitude toward life.”), (2) nega-
tive urgency (e.g., reverse-scored revised item 2*: “When I
feel distressed, 1 have trouble controlling my impulses.”),
(3) sensation seeking (e.g., reverse-scored item 3*: “I gen-
erally seek new and exciting experiences and sensations.”),
(4) lack of perseverance (e.g., item 4: “I generally like to see
things through to the end.”), and (5) positive urgency (e.g.,
reverse-scored item 5*: “When I am very happy, I can’t
seem to stop myself from doing things that can have bad
consequences.”). Each of the five instrument’s dimensions
includes 5 to 13 items that are scored (or reverse-scored) on
a four-point Likert-type scale (from 1 = “Strongly agree” to
4 = “Strongly disagree”) and that provide arithmetic mean
scores likewise ranging from 1 (i.e., the lowest level of en-
dorsement of the corresponding impulsive behavior dimen-
sion) to 4 (i.e., the highest level of endorsement of the cor-
responding impulsive behavior dimension).

2.1.2. Data

Participants were recruited using Prolific
(https://www.prolific.com/), a third-party crowdsourcing
platform for recruiting and compensating participants for
online research, and were redirected to Qualtrics
(https://www.qualtrics.com/), a third-party crowdsourcing
platform for implementing online surveys.

We collected participant data with respect to their so-
ciodemographic information and to their answers on the
UPPS-P-n;. Prior to proceeding with participant data col-
lection, N = 32 “pilot” participants (Perneger et al., 2015)
were recruited to complete all statements implemented in
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Table 2.1. Development phase I

Development phase |

Materials Data Analyses Results
Soc'lodemog.raphlc Descriptive analyses Soc'lodemog.raphlc
information information
Partlupan.t data Internal structure
collection T
validity
Development (RQY)
UPPS-P-n, phase | Conﬁrmaltory factor
(N =948) analyses Internal consistency
reliability
(RQ2)

UPPS-P-n; = initial item pool derived from the original version of the UPPS-P Impulsive Behavior Scale.

the full online survey — strictly following the protocol of
participant data collection - in order to (1) ensure the ab-
sence of technical and “pilot”-participant-reported issues
in the full online survey, (2) estimate the time required to
complete all statements implemented in the full online sur-
vey, and (3) determine how much participants were paid
for their full completion of the online survey. Of note, all
“pilot” participant data was permanently deleted prior to
proceeding with participant data collection. As Qualtrics
(https://www.qualtrics.com/) estimates that the time re-
quired to complete all statements implemented in the full
online survey equals 10.0 minutes, “pilot” participants were
paid [10.07%(9/60) = 1.50 GBP for their full completion of
the online survey to equate to a “good” hourly rate of
9.00 GBP, in accordance with Prolific (https://www.pro-
lific.com/). Let T be the median time (in minutes) it took
“pilot” participants to complete all statements imple-
mented in the pilot full online survey; participants were
paid [ T7*(9/60) = [6.27%(9/60) = 1.05 GBP for their full com-
pletion of the online survey to equate to a “good” hourly
rate of 9.00 GBP, in accordance with Prolific
(https://www.prolific.com/).

The inclusion criteria for data collection are as follows:
(1) being fluent in English and (2) being 18 years of age or
older. Endorsement of all of the aforementioned criteria es-
tablishes inclusion.

The exclusion criteria for data collection are as follows:
(1) failing to complete the full online survey, (2) failing the
attention check implemented in the UPPS-P-n; (i.e., “This
is an attention check. Please select “Agree strongly” as an
answer to the present statement.”), and (3) completing the
full online survey in less time than three standard devia-
tions below the mean time it took participants to complete
the full online survey. Endorsement of any of the aforemen-
tioned criteria establishes exclusion.

With respect to data collection, we required that partici-
pants provide answers to all statements implemented in the
full online survey and adopted a listwise deletion approach
to missing data handling by excluding data from partici-
pants who failed to complete the full online survey.

To estimate the minimum number of participants to be
recruited for data collection, Monte Carlo simulation analy-
ses were performed with respect to the pre-established five-

factor structure of the 59-item original version of the
UPPS-P Impulsive Behavior Scale (UPPS-P-59; Cyders et
al., 2007; Whiteside & Lynam, 2001). In summary, using
estimates from prior research conducted on the structural
equation model of interest, the Monte Carlo simulation
method is employed to iteratively generate samples of vary-
ing sample sizes, fit them to the said structural equation
model, assess their quality of adjustment, and estimate
the minimum sample size that consistently yields adequate
quality of adjustment (Muthén & Muthén, 2002). In the
present registered report, Monte Carlo simulation analyses
were performed using the R packages lavaan version 0.6-17
(Rosseel et al., 2023) and simsem version 0.5-16 (Porn-
prasertmanit et al., 2021). The model parameter values em-
ployed in generating the data were derived from the model-
implied standardized estimates provided by Fournier,
Béthe, et al. (2025) in their confirmatory factor analyses
performed with respect to the pre-established five-factor
structure of the 20-item short version of the UPPS-P Impul-
sive Behavior Scale (UPPS-P-20; Billieux et al., 2012). The
mean model parameter values derived from the model-im-
plied standardized estimates provided by Fournier, B6the,
et al. (2025) were then employed in specifying the data gen-
eration model parameter values by assuming equivalence
across the UPPS-P-20 (Billieux et al., 2012) and the UPPS-
P-59 (Cyders et al., 2007; Whiteside & Lynam, 2001). Us-
ing the latter data generation model, 2,000 samples were
generated across twenty incremental sample sizes (i.e., 100
samples per sample size of interest) varying from N = 59*1
=59 to N = 59*20 = 1,180. To fit the 2,000 samples to the
structural equation model, weighted least squares mean-
and-variance-adjusted robust estimation methods were
employed (Finney & di Stefano, 2013). Of note, in fitting
the structural equation model, the ordered categorical na-
ture of the observed variables was accounted for. To assess
the quality of adjustment of the 2,000 samples to the struc-
tural equation model, three conventional model-implied fit
indices were employed: the comparative fit index (CFI), the
Tucker-Lewis index (TLI), and the root mean square error of
approximation (RMSEA). Good fit was determined by a CFI
> 0.950, a TLI > 0.950, and an RMSEA < 0.050. As a result,
the Monte Carlo simulation analyses suggested that the
minimum sample size that consistently yielded good qual-
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ity of adjustment — as determined by the 95th percentiles of
the distributions of each of the three conventional model-
implied fit indices — was equal to N = 59*14 = 826.

All in all, with respect to the minimum number of par-
ticipants to be recruited for data collection, which equals N
= 826, we terminated data collection upon reaching a 20%
increment, i.e., upon reaching N = [826*(120/100)] = 992.

Of the 992 recruited participants, 11 (1.109%) did not
complete any statement implemented in the full online
survey, 23 (2.319%) were not included for not being fluent
in English, and 10 (1.008%) were excluded for failing the
attention check implemented in the UPPS-P-n; (i.e., “This
is an attention check. Please select “Agree strongly” as an
answer to the present statement.”), yielding a sample size
equal to N =948.

2.1.3. Analyses

Descriptive analyses of the participant sociodemo-
graphic information were performed with respect to the
total sample. Subsequently, participant sociodemographic
information is reported in the “Results” section of the man-
uscript through (1) sample size, (2) mean, standard devi-
ation, and range values of their age, (3) percentage fre-
quency values of their gender identity, and (4) percentage
frequency values of their country of residence.

Confirmatory factor analyses of the UPPS-P-n; were per-
formed with respect to its pre-established five-factor struc-
ture using the R package lavaan version 0.6-19 (Rosseel et
al., 2024). To fit the structural equation model, weighted
least squares mean-and-variance-adjusted robust estima-
tion methods were employed (Finney & di Stefano, 2013).
Of note, in fitting the structural equation model, the or-
dered categorical nature of the observed variables was ac-
counted for. Adequate model-implied standardized esti-
mates were determined by model-implied non-null A
standardized estimates > 0.500. If the latter decision rule
is not met, alternative structural equation models were it-
eratively fitted by omitting the observed variables based
on model-implied non-null A standardized estimates until
meeting the said decision rule. To assess the quality of
adjustment to the data of the structural equation model,
global exact, global approximate, and local fit were exam-
ined. To examine global exact fit, a global exact fit hypoth-
esis test was performed under the null hypothesis that the
difference between the population covariance matrix and
the model-implied covariance matrix is null, against the al-
ternative hypothesis that the difference between the popu-
lation covariance matrix and the model-implied covariance
matrix is non-null (Kline, 2023). If the corresponding prob-
ability value is lower than a significance level equal to a =
0.050, then the null hypothesis can be rejected at the said
significance level; else, the null hypothesis cannot be re-
jected at the said significance level. Adequate global ex-
act fit was determined by a corresponding probability value
equal to or greater than a significance level equal to o =
0.050. To examine global approximate fit, three model-im-
plied fit indices were employed: the comparative fit index
(CFI), the root mean square error of approximation (RM-
SEA), and the standardized root mean square residual

(SRMR) (Kline, 2023). To estimate dynamic threshold val-
ues for the three aforementioned model-implied global ap-
proximate fit indices, Monte Carlo simulation analyses
were performed with respect to the structural equation
model using the R package dynamic version 1.1.0 (Wolf
& McNeish, 2025). In summary, using estimates from the
“correctly specified” structural equation model of interest,
the Monte Carlo simulation method is employed to itera-
tively generate samples under varying magnitudes of mis-
specification applied to the null A parameters of the “cor-
rectly specified” structural equation model of interest, fit
them to the said “correctly specified” structural equation
model, assess their quality of adjustment, and estimate the
dynamic threshold values that consistently reject “incor-
rectly specified” models (i.e., misspecification applied to
the null A parameters of the “correctly specified” structural
equation model of interest), as determined by the 95th per-
centiles of the distributions of each of the three model-im-
plied fit indices (McNeish, 2023; McNeish & Wolf, 2023).
Adequate global approximate fit was determined by a CFI
greater than or equal to the dynamic lower-bound value, an
RMSEA lower than or equal to the dynamic upper-bound
value, and an SRMR lower than or equal to the dynamic
upper-bound value, all of which are suggested by the re-
sults of the Monte Carlo simulation analyses. To examine
local fit, the difference between the population covariance
matrix and the model-implied covariance matrix was in-
spected (Kline, 2023). If the aforementioned decision rules
for adequate global exact and global approximate fit are
not met, alternative structural equation models were fit-
ted based on local fit until meeting the said decision rules.
Subsequently, to highlight internal structure validity and
internal consistency reliability evidence, confirmatory fac-
tor analysis results for all structural equation models that
were relevant to this investigation are reported in the “Re-
sults” section of the manuscript through (1) model-im-
plied x2 test statistics along with their corresponding de-
grees of freedom and probability values, (2) model-implied
global approximate fit indices (i.e., comparative fit indices
(CFI), root mean square errors of approximation (RMSEA)
along with their corresponding 90% confidence intervals,
and standardized root mean square residuals (SRMR)) along
with their corresponding dynamic threshold values, (3) dif-
ferences between the population covariance matrices and
the model-implied covariance matrices, and (4) model-im-
plied McDonald’s w internal consistency values. All high-
lighted internal structure validity and internal consistency
reliability evidence was employed to decide which struc-
tural equation model corresponded to the UPPS-P-n;.

2.2. Development phase II

In the second phase (i.e., development phase II), the
primary objectives are to develop the short form (UPPS-
P-20-R) from the initial item pool derived from the original
form (UPPS-P-n;) and to ensure it presents adequate psy-
chometric properties (i.e., content validity, internal struc-
ture validity, internal consistency reliability) prior to pro-
ceeding with short-form evaluation (see Table 2.2.).
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Therefore, the research questions pertaining to the sec-
ond phase of the present registered report are as follows:

RQ3. What is the content validity of the pre-estab-
lished UPPS-P-20-R?

RQ4. What is the internal structure validity of the
pre-established UPPS-P-20-R?

RQ5. What is the internal consistency reliability of
the pre-established UPPS-P-20-R?

Box 2.2. A data-driven
methodological approach to
construct-level content validity in
short-form development

In psychometrics, the network approach refers
to a set of methods employed to model and ana-
lyze the relationships among psychological vari-
ables. Unlike traditional psychometric ap-
proaches, such as the structural equation
approach focusing on latent variables, the net-
work approach emphasizes the interconnections
among observed variables. Due to the latter em-
phasis, modeling and analyzing network models
to complement structural equation models when
developing psychometric instruments offers sev-
eral advantages. Most notably, in undirected
weighted network models, a subtype of network
models, observed variables are represented by
nodes, and associations between observed vari-
ables, each assigned a weight that represents
the magnitude of the association, are repre-
sented by edges. In this perspective, undirected
weighted network models provide estimates of
the magnitude of associations (i.e., the shared
variance) among items of psychometric instru-
ments that structural equation models cannot,
providing critical insight into the construct-level
content validity of subsets of items of psycho-
metric instruments. To illustrate, if an undi-
rected weighted network model suggests that a
subset of items of a psychometric instrument
presents a high magnitude of associations with
another subset of items, the shared variance of
the said subsets of items is therefore high: the
content they assess and the information they
provide is highly similar. From the standpoint of
the latter illustration, undirected weighted net-
work modeling allows for the estimation of
whether a subset of items assesses a “narrow” or
a “broad” proportion of the construct-level con-
tent of a psychometric instrument. Hence, iden-
tifying an optimal subset of a desired number of
items that assesses the “broadest” proportion of
the construct-level content of a psychometric

instrument consists of a combinatorial opti-
mization problem.

Consider an undirected weighted network model
G = (V, E), where V denotes the set of nodes
and E the set of edges. Each edge e;; is associ-
ated with a positive or negative weight w;;. Let
S C V be a subset of nodes of fixed size k, and
let S denote its complement in V. The objective
is to identify the optimal subset S of size k such
that the sum of the absolute values of the edge
weights connecting S to its complement S of
size n — k is maximized. Formally, the combina-
torial optimization problem can be expressed as:

max i 2.2.
scnax > wig] (22)
€S, jes

Solving the combinatorial optimization problem
expressed in Equation 2.2. allows identifying
what optimal subset of a desired number of
items presents the highest magnitude of associ-
ations (i.e., the highest shared variance) within
the set of items.

To this end, we developed and released the R
package shortr (Fournier, Heeren, et al., 2025),
which implements combinatorial search algo-
rithms (i.e., brute force combinatorial search al-
gorithm, simulated annealing combinatorial
search algorithm) to identify what optimal sub-
set of a desired number of items should be re-
tained in a short version of a psychometric in-
strument to assess the “broadest” proportion of
the construct-level content of the set of items
included in the original version of the said psy-
chometric instrument.

The R package shortr (Fournier, Heeren, et al.,
2025) is shared publicly under a GNU General
Public License on the Comprehensive R Archive
Network (https://doi.org/10.32614/CRAN.pack-

age.shortr).

2.2.1. Materials and data

We employed participant data that was collected in the
prior development phase (i.e., development phase I) with
respect to their answers on the initial item pool derived from
the original version of the UPPS-P Impulsive Behavior Scale
(UPPS-P-ny).

2.2.2. Analyses

Network analyses of the UPPS-P-n; were performed with
respect to its n; items and to the n; items comprised in
each of its five factors using the R packages bootnet version

Collabra: Psychology 7

d-sjo1uE/RIqE||00/NPa"SsBIdon BuIuO//:dRY WOy papeojUMOQ

17 ZL 9202 BIqe|l09/666126/0GE0S b/ L/ZLAP

920z Atenuer ¢| uojsenb Aq ypd 0505 |


https://doi.org/10.32614/CRAN.package.shortr
https://doi.org/10.32614/CRAN.package.shortr

Reducing Assessment Time Without Sacrificing Content Validity in Short-Form Development: An Illustrati...

Table 2.2. Development phase II

Development phase Il
Materials Data Analyses Results
Content validity
Network analyses
Y (RQ3)
Participant data Internal structure Pai;;;t_;tjgg_];d
Development validity
UPPS-P-n; h
Np a;ié) Confirmatory factor (RQ4)
(N= analyses Internal consistency
reliability
(RQ5)

UPPS-P-n; = initial item pool derived from the original version of the UPPS-P Impulsive Behavior Scale. UPPS-P-20-R = revised 20-item short version of the UPPS-P Impulsive Behav-

ior Scale.

1.6 (Epskamp, 2024), glasso version 1.11 (Friedman et al.,
2019), huge version 1.3.5 (Jiang et al., 2021), igraph version
2.1.4 (Csardi et al., 2025), and ggraph version 1.9.8 (Ep-
skamp et al., 2023). A prominent (undirected weighted)
network model in psychometrics is the Gaussian graphical
model (Borsboom et al., 2021; Epskamp et al., 2018; Lau-
ritzen, 1996). In Gaussian graphical models, observed vari-
ables are represented by nodes, and associations between
observed variables are represented by edges, each assigned
a weight — derived from the partial correlation coefficient
value of its corresponding nodes — that represents the pair-
wise conditional (in-)dependence between observed vari-
ables after conditioning on all other observed variables in-
cluded in the model. Prior to fitting each of the n;-item and
the five n.-item Gaussian graphical models, as all items of
the UPPS-P-n; on which network analyses were performed
are ordered categorical, data was subjected to a non-para-
normal transformation, a semi-parametric transformation
designed to relax the assumption of multivariate normality
inherent to Gaussian graphical models (Isvoranu & Ep-
skamp, 2023; Liu et al., 2018). To fit each of the n;-item
and the five n]--item Gaussian graphical models, the ggm-
ModSelect algorithm was employed to search for an optimal
Gaussian graphical model by (1) fitting a hundred Gaussian
graphical models using the graphical lasso regularization
algorithm with varying tuning parameter values, (2) re-
fitting all models without regularization, (3) selecting the
model with the lowest Bayesian information criterion
value, and (4) iteratively adding and removing edges to the
latter model upon reaching minimal Bayesian information
criterion value (Isvoranu & Epskamp, 2023). To estimate
the community structure of each of the n;-item and the five
nj—item Gaussian graphical models, 1,000 executions of the
spin glass community detection algorithm were employed
to search for an optimal quality of partitioning by select-
ing the community structure with the highest modularity
Q value (Newman & Girvan, 2004; Reichardt & Bornholdt,
2006; Traag & Bruggeman, 2009). To identify what five op-
timal subsets of four items should be retained in the pre-es-
tablished UPPS-P-20-R to assess the “broadest” proportion
of the construct-level content of the set of items included
in the UPPS-P-n;, a brute force combinatorial search algo-

rithm was implemented using the R package shortr version
1.0.1 (Fournier, Heeren, et al., 2025) to solve the combi-
natorial optimization problem expressed in Equation 2.2.
with respect to each of the five n;-item Gaussian graphical
models. Subsequently, to highlight construct-level content
validity evidence, network analysis results for all Gaussian
graphical models that were relevant to this investigation
are reported in the “Results” section of the manuscript
through (1) model-implied graph drawings, (2) model-im-
plied community structures and modularity Q values, and
(3) model-implied optimal subsets.

Confirmatory factor analyses of the five model-implied
optimal subsets of four items that should be retained in the
pre-established UPPS-P-20-R were performed with respect
to its pre-established five-factor structure using the R pack-
age lavaan version 0.6-19 (Rosseel et al., 2024). To fit the
structural equation model, weighted least squares mean-
and-variance-adjusted robust estimation methods were
employed (Finney & di Stefano, 2013). Of note, in fitting
the structural equation model, the ordered categorical na-
ture of the observed variables was accounted for. Adequate
model-implied standardized estimates were determined by
model-implied non-null A standardized estimates > 0.500.
If the latter decision is not met, alternative Gaussian graph-
ical models and structural equation models were iteratively
fitted by omitting the observed variables based on model-
implied non-null A standardized estimates until meeting
the said decision rule. To assess the quality of adjustment
to the data of the structural equation model, global exact,
global approximate, and local fit were examined. To exam-
ine global exact fit, a global exact fit hypothesis test was
performed under the null hypothesis that the difference
between the population covariance matrix and the model-
implied covariance matrix is null, against the alternative
hypothesis that the difference between the population co-
variance matrix and the model-implied covariance matrix
is non-null (Kline, 2023). If the corresponding probability
value is lower than a significance level equal to o = 0.050,
then the null hypothesis can be rejected at the said signif-
icance level; else, the null hypothesis cannot be rejected at
the said significance level. Adequate global exact fit was de-
termined by a corresponding probability value equal to or
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greater than a significance level equal to o = 0.050. To ex-
amine global approximate fit, three model-implied fit in-
dices were employed: the comparative fit index (CFI), the
root mean square error of approximation (RMSEA), and
the standardized root mean square residual (SRMR) (Kline,
2023). To estimate dynamic threshold values for the three
aforementioned model-implied global approximate fit in-
dices, Monte Carlo simulation analyses were performed
with respect to the structural equation model using the
R package dynamic version 1.1.0 (Wolf & McNeish, 2025).
In summary, using estimates from the “correctly specified”
structural equation model of interest, the Monte Carlo sim-
ulation method is employed to iteratively generate samples
under varying magnitudes of misspecification applied to
the null A parameters of the “correctly specified” structural
equation model of interest, fit them to the said “correctly
specified” structural equation model, assess their quality
of adjustment, and estimate the dynamic threshold values
that consistently reject “incorrectly specified” models (i.e.,
misspecification applied to the null A parameters of the
“correctly specified” structural equation model of interest),
as determined by the 95th percentiles of the distributions
of each of the three model-implied fit indices (McNeish,
2023; McNeish & Wolf, 2023). Adequate global approxi-
mate fit was determined by a CFI greater than or equal
to the dynamic lower-bound value, an RMSEA lower than
or equal to the dynamic upper-bound value, and an SRMR
lower than or equal to the dynamic upper-bound value, all
of which are suggested by the results of the Monte Carlo
simulation analyses. To examine local fit, the difference
between the population covariance matrix and the model-
implied covariance matrix was inspected (Kline, 2023). If
the aforementioned decision rules for adequate global exact
and global approximate fit are not met, alternative struc-
tural equation models were fitted based on local fit until
meeting the said decision rules. Subsequently, to highlight
internal structure validity and internal consistency relia-
bility evidence, confirmatory factor analysis results for all
structural equation models that were relevant to this inves-
tigation are reported in the “Results” section of the man-
uscript through (1) model-implied X2 test statistics along
with their corresponding degrees of freedom and probabil-
ity values, (2) model-implied global approximate fit indices
(i.e., comparative fit indices (CFI), root mean square errors
of approximation (RMSEA) along with their correspond-
ing 90% confidence intervals, and standardized root mean
square residuals (SRMR)) along with their corresponding
dynamic threshold values, (3) differences between the pop-
ulation covariance matrices and the model-implied covari-
ance matrices, and (4) model-implied McDonald’s w inter-
nal consistency values. All highlighted internal structure
validity and internal consistency reliability evidence was
employed to decide which structural equation model corre-
sponded to the pre-established UPPS-P-20-R.

2.3. Evaluation phase

Lastly, in the third phase (i.e., evaluation phase), the pri-
mary objectives are to collect participant data with respect
to the short form (UPPS-P-20-R) - along with forms assess-

ing related psychological constructs — and to evaluate its
psychometric properties (i.e., internal structure validity, in-
ternal consistency reliability, test-retest reliability, conver-
gent validity, criterion validity) (see Table 2.3.).

Therefore, the research questions pertaining to the third
phase of the present registered report are as follows:

* RQ6. What is the internal structure validity of the
UPPS-P-20-R?

« RQ7. What is the internal consistency reliability of
the UPPS-P-20-R?

+ RQS8. What is the test-retest reliability of the UPPS-
P-20-R?

* RQ9. What is the convergent validity of the UPPS-
P-20-R?

* RQ10. What is the criterion validity of the UPPS-
P-20-R?

2.3.1. Materials

We collected participant data with respect to their so-
ciodemographic information (i.e., level of English profi-
ciency, age, gender identity, and country of residence) and
to their answers on five different psychometric instru-
ments: (1) the revised 20-item short version of the UPPS-
P Impulsive Behavior Scale (UPPS-P-20-R), (2) the 13-item
Brief Self-Control Scale (BSCS-13; Tangney et al., 2004), (3)
the 7-item Generalized Anxiety Disorder Scale (GAD-7;
Spitzer et al., 2006), (4) the 9-item Patient Health Question-
naire (PHQ-9; Kroenke et al., 2001), and (5) the 15-item
short version of the Problematic Mobile Phone Use Question-
naire (PMPUQ-SV-15; Lépez-Fernandez et al., 2018).

The revised 20-item short version of the UPPS-P Impulsive
Behavior Scale (UPPS-P-20-R) (see Appendix) is a self-ad-
ministered English-language psychometric instrument that
assesses the applicability of 20 statements related to the
five different dimensions of the UPPS-P Impulsive Behavior
Model, namely (1) lack of premeditation (e.g., item 1: “My
thinking is usually careful and purposeful.”), (2) positive ur-
gency (e.g., reverse-scored item 2*: “When I am in a great
mood, I tend to get into situations that could cause me
problems.”), (3) sensation seeking (e.g., reverse-scored item
3*: “I generally seek new and exciting experiences and sen-
sations.”), (4) negative urgency (e.g., reverse-scored item 4*:
“When 1 feel bad, I will often do things I later regret in
order to make myself feel better now.”), and (5) lack of
perseverance (e.g., item 5: “I generally like to see things
through to the end.”). Each of the five instrument’s dimen-
sions includes 4 items that are scored (or reverse-scored) on
a four-point Likert-type scale (from 1 = “Strongly agree” to
4 = “Strongly disagree”) and that provide arithmetic mean
scores likewise ranging from 1 (i.e., the lowest level of en-
dorsement of the corresponding impulsive behavior dimen-
sion) to 4 (i.e., the highest level of endorsement of the cor-
responding impulsive behavior dimension).

The 13-item Brief Self-Control Scale (BSCS-13; Tangney
et al., 2004) is a self-administered English-language psy-
chometric instrument that assesses the applicability of 13
statements related to self-control (e.g., reverse-scored item
1*: “I am good at resisting temptation.”). The instrument
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Table 2.3. Evaluation phase

Evaluation phase

Materials Data Analyses Results
Sociodemographic Descriptive Sociodemographic
information analyses information
Internal structure
validity
(RQ6)
Confirmatory
factor analyses Internal
consistency
. reliability
Pre-established o (RQ7)
UPPS-P-20-R Participant Established
data Participant UPPS-P-20-R
collection data
Evaluation collection Test-retest
phase Evaluation reliability
(N=398) phase (RQ8)
(N=67)
Correllatlon Convergent
BSCS-13 analyses validity
(RQY)
GAD-7
Criterion validity
PHQ-9 (RQ10)
PMPUQ-SV-15

UPPS-P-20-R = revised 20-item short version of the UPPS-P Impulsive Behavior Scale. BSCS-13 = 13-item Brief Self-Control Scale (Tangney et al., 2004). GAD-7 = 7-item Generalized
Anxiety Disorder Scale (Spitzer et al., 2006). PHQ-9 = 9-item Patient Health Questionnaire (Kroenke et al., 2001). PMPUQ-SV-15 = 15-item short version of the Problematic Mobile

Phone Use Questionnaire (Lopez-Fernandez et al., 2018).

includes 13 items that are scored (or reverse-scored) on a
five-point Likert-type scale (from 1 = “Not at all like me”
to 5 = “Very much like me”) and that provide an arith-
metic mean score likewise ranging from 1 (i.e., the lowest
level of endorsement of self-control) to 5 (i.e., the highest
level of endorsement of self-control). Participant data col-
lected with respect to the present instrument was employed
to evaluate convergent validity evidence, as previous orig-
inal research articles have suggested that self-control pre-
sents differential associations with impulsive behavior di-
mensions (Brevers et al., 2017; Hasegawa et al., 2020).

The 7-item Generalized Anxiety Disorder Scale (GAD-7;
Spitzer et al., 2006) is a self-administered English-language
psychometric instrument that assesses the applicability of
7 statements related to anxiety (e.g., item 1: “Feeling ner-
vous, anxious or on edge.”). The instrument includes 7
items that are scored on a four-point Likert-type scale
(from 0 = “Not at all” to 3 = “Nearly every day”) and that
provide an arithmetic mean score likewise ranging from 0
(i.e., the lowest level of endorsement of anxiety) to 3 (i.e.,
the highest level of endorsement of anxiety). Participant
data collected with respect to the present instrument was
employed to evaluate criterion validity evidence, as previ-
ous original research articles have suggested that anxiety
presents differential associations with impulsive behavior
dimensions (Billieux et al., 2012; Claréus et al., 2017; Lim
& Kim, 2018).

The 9-item Patient Health Questionnaire (PHQ-9;
Kroenke et al., 2001) is a self-administered English-lan-
guage psychometric instrument that assesses the applica-
bility of 9 statements related to depression (e.g., item 1:

“Little interest or pleasure in doing things.”). The instru-
ment includes 9 items that are scored on a four-point Lik-
ert-type scale (from 0 = “Not at all” to 3 = “Nearly every
day”) and that provide an arithmetic mean score likewise
ranging from 0 (i.e., the lowest level of endorsement of
depression) to 3 (i.e., the highest level of endorsement of
depression). Participant data collected with respect to the
present instrument was employed to evaluate criterion va-
lidity evidence, as previous original research articles have
suggested that depression presents differential associations
with impulsive behavior dimensions (Billieux et al., 2012;
Claréus et al., 2017; Lim & Kim, 2018).

The 15-item short version of the Problematic Mobile Phone
Use Questionnaire (PMPUQ-SV-15; Lépez-Fernandez et al.,
2018) is a self-administered English-language psychometric
instrument that assesses the applicability of 15 statements
related to three different dimensions of problematic mobile
phone use, namely (1) dependent mobile phone use (e.g.,
item 1: “It is easy for me to spend all day not using my
mobile phone.”), (2) dangerous mobile phone use (e.g., re-
verse-scored item 2*: “I use my mobile phone while dri-
ving.”), and (3) prohibited mobile phone use (e.g., item 3: “I
don’t use my mobile phone when it is completely forbid-
den to use it.”). Each of the three instrument’s dimensions
includes 5 items that are scored (or reverse-scored) on a
four-point Likert-type scale (from 1 = “Strongly agree” to
4 = “Strongly disagree”) and that provide arithmetic mean
scores likewise ranging from 1 (i.e., the lowest level of en-
dorsement of the corresponding problematic mobile phone
use dimension) to 4 (i.e., the highest level of endorsement
of the corresponding problematic mobile phone use dimen-
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sion). Participant data collected with respect to the present
instrument was employed to evaluate criterion validity evi-
dence, as previous original research articles have suggested
that dependent mobile phone use, dangerous mobile phone
use, and prohibited mobile phone use present differential
associations with impulsive behavior dimensions (Billieux
et al., 2008; Canale et al., 2021).

2.3.2. Data

Participants were recruited using Prolific
(https://www.prolific.com/), a third-party crowdsourcing
platform for recruiting and compensating participants for
online research, and were redirected to Qualtrics
(https://www.qualtrics.com/), a third-party crowdsourcing
platform for implementing online surveys.

We collected participant data with respect to their so-
ciodemographic information and to their answers on the
UPPS-P-20-R, the 13-item Brief Self-Control Scale
(BSCS-13; Tangney et al., 2004), the 7-item Generalized
Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006), the
9-item Patient Health Questionnaire (PHQ-9; Kroenke et
al., 2001), and the 15-item short version of the Problematic
Mobile Phone Use Questionnaire (PMPUQ-SV-15; Lopez-
Fernandez et al., 2018). Prior to proceeding with participant
data collection, N = 32 “pilot” participants (Perneger et
al., 2015) were recruited to complete all statements imple-
mented in the full online survey - strictly following the
protocol of participant data collection — in order to (1) en-
sure the absence of technical and “pilot”-participant-re-
ported issues in the full online survey, (2) estimate the
time required to complete all statements implemented in
the full online survey, and (3) determine how much par-
ticipants were paid for their full completion of the online
survey. Of note, all “pilot” participant data was perma-
nently deleted prior to proceeding with participant data
collection. As Qualtrics (https://www.qualtrics.com/) esti-
mates that the time required to complete all statements im-
plemented in the full online survey equals 11.8 minutes,
“pilot” participants were paid [11.87%(9/60) = 1.80 GBP for
their full completion of the online survey to equate to a
“good” hourly rate of 9.00 GBP, in accordance with Prolific
(https://www.prolific.com/). Let T be the median time (in
minutes) it took “pilot” participants to complete all state-
ments implemented in the pilot full online survey; partic-
ipants were paid [T]*(9/60) = [6.01%(9/60) = 0.90 GBP for
their full completion of the online survey to equate to a
“good” hourly rate of 9.00 GBP, in accordance with Prolific
(https://www.prolific.com/). Furthermore, in order to eval-
uate the test-retest reliability of the UPPS-P-20-R, previ-
ously recruited participants were invited to re-complete the
UPPS-P-20-R following a four-week interval and were paid
[T7*(9/60) = [6.07*(9/60) = 0.90 GBP for their full re-com-
pletion of the psychometric instrument.

The inclusion criteria for data collection are as follows:
(1) being fluent in English and (2) being 18 years of age or
older. Endorsement of all of the aforementioned criteria es-
tablishes inclusion.

The exclusion criteria for data collection are as follows:
(1) failing to complete the full online survey, (2) failing the
attention check implemented in the UPPS-P-20-R or - if
applicable - failing two to five of the five attention checks
implemented in the five psychometric instruments (e.g.,
“This is an attention check. Please select “Agree strongly”
as an answer to the present statement.”), (3) completing the
full online survey in less time than three standard devia-
tions below the mean time it took participants to complete
the full online survey, and (4) having completed the full on-
line survey in the prior development phase (i.e., develop-
ment phase I). Endorsement of any of the aforementioned
criteria establishes exclusion.

With respect to data collection, we required that partici-
pants provide answers to all statements implemented in the
full online survey and adopted a listwise deletion approach
to missing data handling by excluding data from partici-
pants who failed to complete the full online survey.

To estimate the minimum number of participants to be
recruited for data collection, Monte Carlo simulation analy-
ses were performed with respect to the pre-established five-
factor structure of the 20-item short version of the UPPS-P
Impulsive Behavior Scale (UPPS-P-20; Billieux et al., 2012).
In summary, using estimates from prior research conducted
on the structural equation model of interest, the Monte
Carlo simulation method is employed to iteratively gener-
ate samples of varying sample sizes, fit them to the said
structural equation model, assess their quality of adjust-
ment, and estimate the minimum sample size that con-
sistently yields adequate quality of adjustment (Muthén
& Muthén, 2002). In the present registered report, Monte
Carlo simulation analyses were performed using the R
packages lavaan version 0.6-17 (Rosseel et al., 2023) and
simsem version 0.5-16 (Pornprasertmanit et al., 2021). The
model parameter values employed in generating the data
were derived from the model-implied standardized esti-
mates provided by Fournier, B6the, et al. (2025) in their
confirmatory factor analyses performed with respect to the
pre-established five-factor structure of the UPPS-P-20 (Bil-
lieux et al., 2012). The mean model parameter values de-
rived from the model-implied standardized estimates pro-
vided by Fournier, Béthe, et al. (2025) were then employed
in specifying the data generation model parameter values.
Using the latter data generation model, 2,000 samples were
generated across twenty incremental sample sizes (i.e., 100
samples per sample size of interest) varying from N =20*1 =
20 to N = 20*20 = 400. To fit the 2,000 samples to the struc-
tural equation model, weighted least squares mean-and-
variance-adjusted robust estimation methods were em-
ployed (Finney & di Stefano, 2013). Of note, in fitting the
structural equation model, the ordered categorical nature
of the observed variables was accounted for. To assess the
quality of adjustment of the 2,000 samples to the structural
equation model, three conventional model-implied fit in-
dices were employed: the comparative fit index (CFI), the
Tucker-Lewis index (TLI), and the root mean square error of
approximation (RMSEA). Good fit was determined by a CFI
> 0.950, a TLI > 0.950, and an RMSEA < 0.050. As a result,
the Monte Carlo simulation analyses suggested that the
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minimum sample size that consistently yielded good qual-
ity of adjustment — as determined by the 95t percentiles of
the distributions of each of the three conventional model-
implied fit indices — was equal to N = 20*17 = 340.

To estimate the minimum number of participants to be
recruited to re-complete the UPPS-P-20-R following a four-
week interval, two-sided correlation test power analyses
were performed. In summary, specifying all but the sample
size N parameter values (i.e., correlation coefficient p, sig-
nificance level o, power B) involved in the two-sided cor-
relation test equation, the two-sided correlation test power
method is employed to iteratively input varying sample
size values to the said equation and estimate the minimum
sample size that yields an adequate effect size (Cohen,
1988). In the present registered report, two-sided correla-
tion test power analyses were performed using the R pack-
age pwr version 1.3-0 (Champely, 2020). The parameter val-
ues employed in estimating the minimum sample size that
yields an adequate effect size, which was determined by p2
=0.500 (p = 0.707), were equal to & = 0.001 and = 0.999.
As a result, the two-sided correlation test power analyses
suggested that the minimum sample size that yielded an
adequate effect size was equal to N = 56.

All in all, with respect to the minimum number of par-
ticipants to be recruited for data collection, which equals N
=340 and N = 56, respectively, we terminated data collec-
tion upon reaching 20% increments, i.e., upon reaching N =
[340%(120/100)] = 408 and N = [56*(120/100)] = 68, respec-
tively.

Of the 408 recruited participants, 4 (0.980%) did not
complete any statement implemented in the full online
survey, and 6 (1.471%) were not included for not being flu-
ent in English, yielding a sample size equal to N = 398. Of
the 68/398 previously recruited participants recruited to re-
complete the UPPS-P-20-R following a four-week interval,
1 (1.471%) did not complete any statement implemented in
the full online survey, yielding a sample size equal to N =
67.

2.3.3. Analyses

Descriptive analyses of the participant sociodemo-
graphic information were performed with respect to the
total sample. Subsequently, participant sociodemographic
information is reported in the “Results” section of the man-
uscript through (1) sample size, (2) mean, standard devi-
ation, and range values of their age, (3) percentage fre-
quency values of their gender identity, and (4) percentage
frequency values of their country of residence.

Confirmatory factor analyses of the UPPS-P-20-R were
performed with respect to its pre-established five-factor
structure using the R package Ilavaan version 0.6-19
(Rosseel et al., 2024). To fit the structural equation model,
weighted least squares mean-and-variance-adjusted robust
estimation methods were employed (Finney & di Stefano,
2013). Of note, in fitting the structural equation model, the
ordered categorical nature of the observed variables was ac-
counted for. To assess the quality of adjustment to the data
of the structural equation model, global exact, global ap-
proximate, and local fit were examined. To examine global

exact fit, a global exact fit hypothesis test was performed
under the null hypothesis that the difference between the
population covariance matrix and the model-implied co-
variance matrix is null, against the alternative hypothe-
sis that the difference between the population covariance
matrix and the model-implied covariance matrix is non-
null (Kline, 2023). If the corresponding probability value
is lower than a significance level equal to a = 0.050, then
the null hypothesis can be rejected at the said significance
level; else, the null hypothesis cannot be rejected at the
said significance level. Adequate global exact fit was de-
termined by a corresponding probability value equal to or
greater than a significance level equal to o = 0.050. To ex-
amine global approximate fit, three model-implied fit in-
dices were employed: the comparative fit index (CFI), the
root mean square error of approximation (RMSEA), and
the standardized root mean square residual (SRMR) (Kline,
2023). To estimate dynamic threshold values for the three
aforementioned model-implied global approximate fit in-
dices, Monte Carlo simulation analyses were performed
with respect to the structural equation model using the
R package dynamic version 1.1.0 (Wolf & McNeish, 2025).
In summary, using estimates from the “correctly specified”
structural equation model of interest, the Monte Carlo sim-
ulation method is employed to iteratively generate samples
under varying magnitudes of misspecification applied to
the null A parameters of the “correctly specified” structural
equation model of interest, fit them to the said “correctly
specified” structural equation model, assess their quality
of adjustment, and estimate the dynamic threshold values
that consistently reject “incorrectly specified” models (i.e.,
misspecification applied to the null A parameters of the
“correctly specified” structural equation model of interest),
as determined by the 95t percentiles of the distributions of
each of the three model-implied fit indices (McNeish, 2023;
McNeish & Wolf, 2023). Adequate global approximate fit
was determined by a CFI greater than or equal to the dy-
namic lower-bound value, an RMSEA lower than or equal to
the dynamic upper-bound value, and an SRMR lower than
or equal to the dynamic upper-bound value, all of which
are suggested by the results of the Monte Carlo simulation
analyses. To examine local fit, the difference between the
population covariance matrix and the model-implied co-
variance matrix was inspected (Kline, 2023). If the afore-
mentioned decision rules for adequate global exact and
global approximate fit are not met, alternative structural
equation models were fitted based on local fit until meeting
the said decision rules, if and only if such post hoc model
modification can be carried out sparingly and be theoret-
ically justified (MacCallum, 1986; MacCallum et al., 1992;
Silvia & MacCallum, 1988). Subsequently, to highlight in-
ternal structure validity and internal consistency reliability
evidence, confirmatory factor analysis results for all struc-
tural equation models that were relevant to this investi-
gation are reported in the “Results” section of the man-
uscript through (1) model-implied x2 test statistics along
with their corresponding degrees of freedom and probabil-
ity values, (2) model-implied global approximate fit indices
(i.e., comparative fit indices (CFI), root mean square errors
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of approximation (RMSEA) along with their correspond-
ing 90% confidence intervals, and standardized root mean
square residuals (SRMR)) along with their corresponding
dynamic threshold values, (3) differences between the pop-
ulation covariance matrices and the model-implied covari-
ance matrices, and (4) model-implied McDonald’s w inter-
nal consistency values.

Using the participant data collected prior to and pos-
terior to the four-week interval with respect to the UPPS-
P-20-R, correlation analyses were performed using two-
sided Spearman’s p rank correlation tests on the
psychometric instrument’s arithmetic mean scores. Subse-
quently, to highlight test-retest reliability evidence, cor-
relation analysis results for the psychometric instrument’s
dimensions are reported in the “Results” section of the
manuscript through Spearman’s p2 rank correlation coef-
ficient values. Test-retest reliability evidence was labeled
“strong” if p > 0.500, “adequate” if p2 € [0.250, 0.500],
“weak” if p2 € [0.100, 0.250[, and “absent” if pZ < 0.100.

Using the participant data collected with respect to the
UPPS-P-20-R and the 13-item Brief Self-Control Scale
(BSCS-13; Tangney et al., 2004), correlation analyses were
performed using two-sided Spearman’s p rank correlation
tests on the psychometric instruments’ arithmetic mean
scores. Subsequently, to highlight convergent validity evi-
dence, correlation analysis results for the psychometric in-
struments’ dimensions are reported in the “Results” sec-
tion of the manuscript through Spearman’s p rank
correlation coefficient values. Convergent validity evidence
was labeled “strong” if |p| > 0.500, “adequate” if |p| €
[0.250, 0.500[, “weak” if |p| € [0.100, 0.250[, and “absent” if
Ipl < 0.100.

Using the participant data collected with respect to the
UPPS-P-20-R, the 7-item Generalized Anxiety Disorder
Scale (GAD-7; Spitzer et al., 2006), the 9-item Patient
Health Questionnaire (PHQ-9; Kroenke et al., 2001), and
the 15-item short version of the Problematic Mobile Phone
Use Questionnaire (PMPUQ-SV-15; Lopez-Ferndndez et al.,
2018), correlation analyses were performed using two-sided
Spearman’s p rank correlation tests on the psychometric
instruments’ arithmetic mean scores. Subsequently, to
highlight criterion validity evidence, correlation analysis
results for the psychometric instruments’ dimensions are
reported in the “Results” section of the manuscript through
Spearman’s p rank correlation coefficient values. Criterion
validity evidence was labeled “strong” if |p| > 0.500, “ade-
quate” if |p| € [0.250, 0.500[, “weak” if |p| € [0.100, 0.250],
and “absent” if |p| < 0.100.

3. Results
3.1. Development phase I

Participant data collection yielded a sample size equal to
N = 948. With respect to their age, participants were be-
tween 18 and 83 years of age (M = 37.825, SD = 13.303).
With respect to their gender identity, 484 participants
(51.055%) identified as men, 455 (47.996%) as women, and
9 (0.949%) as belonging to other gender identities. With
respect to their country of residence, 409 participants

(43.143%) resided in the United Kingdom of Great Britain
and Northern Ireland, 170 (17.932%) in the United States of
America, 93 (9.810%) in Canada, and 276 (29.114%) across
35 other countries of residence.

« RQI1. What is the internal structure validity of the
UPPS-P-n;?

An original structural equation model corresponding to
the initial item pool derived from the original version of the
UPPS-P Impulsive Behavior Scale (UPPS-P-n;) — describing
five latent variables and 50 observed variables — was fitted.

With respect to global exact fit examination, model-im-
plied x2 test statistics along with their corresponding de-
grees of freedom and probability values are as follows:

| X2 ,165) = 6,271.321 (p < 0.001).

The null hypothesis that the difference between the pop-
ulation covariance matrix and the model-implied covari-
ance matrix is null can be rejected at a significance level
equal to a = 0.050. In this light, decision rules for adequate
global exact fit are not met.

With respect to global approximate fit examination,
model-implied global approximate fit indices are as fol-
lows:

CFI = 0.928, RMSEA = 0.068 [0.066, 0.070], SRMR =
0.078.

The CFI is not greater than or equal to the level four dy-
namic lower-bound value (CFI > 0.977), the RMSEA is not
lower than or equal to the level four dynamic upper-bound
value (RMSEA < 0.039), and the SRMR is not lower than or
equal to the level four dynamic upper-bound value (SRMR
< 0.044), all of which are suggested by the results of the
Monte Carlo simulation analyses (see Supplementary ma-
terials, Table S-3.1.1.). In this light, decision rules for ade-
quate global approximate fit are not met.

With respect to local fit examination, upon inspection
of the difference between the population covariance matrix
and the model-implied covariance matrix, nine instances
of local misfit were observed (see Supplementary materials,
Table S-3.1.1L.).

In light of the highlighted internal structure validity evi-
dence, we decided to reject the original structural equation
model corresponding to the UPPS-P-n;.

An alternative structural equation model corresponding
to the UPPS-P-n; - describing five latent variables and 40
observed variables — was fitted by omitting four observed
variables based on instances of model-implied non-null A
standardized estimates < 0.500 and six observed variables
based on instances of local misfit.

With respect to global exact fit examination, model-im-
plied x2 test statistics along with their corresponding de-
grees of freedom and probability values are as follows:

| X2 (730) = 2,285.704 (p < 0.001).

The null hypothesis that the difference between the pop-
ulation covariance matrix and the model-implied covari-
ance matrix is null can be rejected at a significance level
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equal to a = 0.050. In this light, decision rules for adequate
global exact fit are not met.

With respect to global approximate fit examination,
model-implied global approximate fit indices are as fol-
lows:

CFI = 0.976, RMSEA = 0.047 [0.045, 0.050], SRMR =
0.048.

The CFI is greater than or equal to the level three dy-
namic lower-bound value (CFI > 0.977), the RMSEA is lower
than or equal to the level three dynamic upper-bound value
(RMSEA < 0.061), and the SRMR is lower than or equal to
the level three dynamic upper-bound value (SRMR < 0.056),
all of which are suggested by the results of the Monte Carlo
simulation analyses (see Supplementary materials, Table
S-3.1.1IIL.). In this light, decision rules for adequate global
approximate fit are met.

With respect to local fit examination, upon inspection
of the difference between the population covariance matrix
and the model-implied covariance matrix, no instance of
local misfit was observed (see Supplementary materials,
Table S-3.1.1V.).

In light of the highlighted internal structure validity ev-
idence, we decided not to reject the alternative structural
equation model corresponding to the UPPS-P-n;.

* RQ2. What is the internal consistency reliability of
the UPPS-P-n;?

With respect to the original structural equation model
corresponding to the UPPS-P-n;, model-implied McDon-
ald’s w internal consistency values are as follows:

= 0.859,

sensation seeking ~ 0.839, Wiack of perseverance

= 0.931,
= 0.910,

Wiack of premeditation
w

negative urgency

Wpositive urgency = 0.

With respect to the alternative structural equation
model corresponding to the UPPS-P-n;, model-implied Mc-
Donald’s w internal consistency values are as follows:

= 0.870, w = 0.934,

= 0.911,

Wiack of premeditation
w

negative urgency
sensation seeking ~ 0.807, Wiack of perseverance
Wpositive urgency ~ 0.

All in all, all highlighted internal structure validity and
internal consistency reliability evidence was employed to
decide that the alternative structural equation model corre-
sponded to the UPPS-P-n;.

3.2. Development phase II

« RQ3. What is the content validity of the pre-estab-
lished UPPS-P-20-R?

A n;-item Gaussian graphical model corresponding to
the initial item pool derived from the original version of the
UPPS-P Impulsive Behavior Scale (UPPS-P-n;) — describing
40 observed variables — and five n.-item Gaussian graphical
models corresponding to each of its five factors — describ-
ing four to 12 observed variables — were fitted.

With respect to the n;-item Gaussian graphical model
corresponding to the UPPS-P-n; describing 40 observed

variables, the model-implied graph drawing is reported be-
low (see Figure 3.2.). The model-implied community struc-
ture (modularity Q value = 0.561) (see Figure 3.2.) cor-
roborates that of the alternative structural equation model
corresponding to the UPPS-P-n;. The five model-implied
optimal subsets (see Figure 3.2.) are suggested by the re-
sults of the brute force combinatorial search algorithm im-
plemented to solve the combinatorial optimization prob-
lem expressed in Equation 2.2. with respect to each of the
five ni—item Gaussian graphical models (see Supplementary
materials, Figure S-3.2.1. to Figure S-3.2.V.).

In Gaussian graphical models, observed variables are
represented by nodes, and associations between observed
variables are represented by edges, each assigned a weight
— derived from the partial correlation coefficient value of
its corresponding nodes - that represents the pairwise con-
ditional (in-)dependence between observed variables after
conditioning on all other observed variables included in the
model. In the present figure, nodes (i.e., observed variables)
are depicted as circles, and edges (i.e., associations between
observed variables) are depicted as lines. Edge color reflects
the sign of the edges, with green reflecting positive edges
and red reflecting negative edges. Edge opacity/width re-
flects the absolute values of the edge weights. Node color
reflects the model-implied community structure (modular-
ity Q value = 0.561). Of note, the model-implied commu-
nity structure corroborates that of the alternative structural
equation model corresponding to the UPPS-P-n;, with or-
ange nodes reflecting lack of premeditation, sky blue nodes
reflecting negative urgency, bluish green nodes reflecting
sensation seeking, yellow nodes reflecting lack of persever-
ance, and reddish purple nodes reflecting positive urgency.
Node opacity/width reflects the five model-implied optimal
subsets. Of note, the five model-implied optimal subsets
are suggested by the results of the brute force combinator-
ial search algorithm implemented to solve the combinato-
rial optimization problem expressed in Equation 2.2. with
respect to each of the five nj—item Gaussian graphical mod-
els (see Supplementary materials, Figure S—3.2.1. to Figure
S-3.2.V.).

All in all, all highlighted content validity evidence was
employed to decide that the five model-implied optimal
subsets corresponded to the pre-established revised
20-item short version of the UPPS-P Impulsive Behavior
Scale (UPPS-P-20-R).

* RQ4. What is the internal structure validity of the

pre-established UPPS-P-20-R?

An original structural equation model corresponding to
the pre-established UPPS-P-20-R - describing five latent
variables and 20 observed variables — was fitted.

With respect to global exact fit examination, model-im-
plied x2 test statistics along with their corresponding de-
grees of freedom and probability values are as follows:

| X2 (160) = 606.230 (p < 0.001).

The null hypothesis that the difference between the pop-
ulation covariance matrix and the model-implied covari-
ance matrix is null can be rejected at a significance level
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Figure 3.2. Model-implied graph drawing for the n;-item Gaussian graphical model corresponding to the initial
item pool derived from the original version of the UPPS-P Impulsive Behavior Scale (UPPS-P-n;)

In Gaussian graphical models, observed variables are represented by nodes, and associations between observed variables are represented by edges, each assigned a weight - derived
from the partial correlation coefficient value of its corresponding nodes — that represents the pairwise conditional (in-)dependence between observed variables after conditioning on
all other observed variables included in the model. In the present figure, nodes (i.e., observed variables) are depicted as circles, and edges (i.e., associations between observed vari-
ables) are depicted as lines. Edge color reflects the sign of the edges, with green reflecting positive edges and red reflecting negative edges. Edge opacity/width reflects the absolute
values of the edge weights. Node color reflects the model-implied community structure (modularity Q value = 0.561). Of note, the model-implied community structure corroborates
that of the alternative structural equation model corresponding to the UPPS-P-n;, with orange nodes reflecting lack of premeditation, sky blue nodes reflecting negative urgency,
bluish green nodes reflecting sensation seeking, yellow nodes reflecting lack of perseverance, and reddish purple nodes reflecting positive urgency. Node opacity/width reflects the
five model-implied optimal subsets. Of note, the five model-implied optimal subsets are suggested by the results of the brute force combinatorial search algorithm implemented to
solve the combinatorial optimization problem expressed in Equation 2.2. with respect to each of the five ni-item Gaussian graphical models (see Supplementary materials, Figure
S-3.2.1. to Figure S-3.2.V.).

equal to a = 0.050. In this light, decision rules for adequate
global exact fit are not met.

With respect to global approximate fit examination,
model-implied global approximate fit indices are as fol-
lows:

CFI = 0.978, RMSEA = 0.054 [0.050, 0.059], SRMR =
0.051.

The CFI is greater than or equal to the level two dynamic
lower-bound value (CFI > 0.959), the RMSEA is lower than
or equal to the level two dynamic upper-bound value (RM-
SEA < 0.074), and the SRMR is lower than or equal to the
level two dynamic upper-bound value (SRMR < 0.058), all

of which are suggested by the results of the Monte Carlo
simulation analyses (see Supplementary materials, Table
S-3.2.VL). In this light, decision rules for adequate global
approximate fit are met.

With respect to local fit examination, upon inspection
of the difference between the population covariance matrix
and the model-implied covariance matrix, no instance of
local misfit was observed (see Supplementary materials,
Table S-3.2.VIL).

In light of the highlighted internal structure validity evi-
dence, we decided not to reject the original structural equa-
tion model corresponding to the pre-established UPPS-
P-20-R.
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« RQ5. What is the internal consistency reliability of
the pre-established UPPS-P-20-R?

With respect to the original structural equation model
corresponding to the pre-established UPPS-P-20-R, model-
implied McDonald’s w internal consistency values are as
follows:

=0.764, w =0.829,

negative urgency
= 0.774,

Wiack of premeditation
Wsensation seeking ~ 0.798, Wiack of perseverance

wpositive urgency 0.896

All in all, all highlighted internal structure validity and
internal consistency reliability evidence was employed to
decide that the original structural equation model corre-
sponded to the pre-established UPPS-P-20-R.

3.3. Evaluation phase

Participant data collection yielded a sample size equal to
N = 398. With respect to their age, participants were be-
tween 18 and 77 years of age (M = 37.503, SD = 12.882).
With respect to their gender identity, 211 participants
(53.015%) identified as women, 183 (45.980%) as men, and
4 (1.005%) as belonging to other gender identities. With
respect to their country of residence, 204 participants
(51.256%) resided in the United Kingdom of Great Britain
and Northern Ireland, 69 (17.337%) in the United States of
America, 24 (6.030%) in Canada, and 101 (25.377%) across
25 other countries of residence.

* RQ6. What is the internal structure validity of the
UPPS-P-20-R?

An original structural equation model corresponding to
the revised 20-item short version of the UPPS-P Impulsive
Behavior Scale (UPPS-P-20-R) — describing five latent vari-
ables and 20 observed variables — was fitted.

With respect to global exact fit examination, model-im-
plied x2 test statistics along with their corresponding de-
grees of freedom and probability values are as follows:

| X2 (160) = 404.325 (p < 0.001).

The null hypothesis that the difference between the pop-
ulation covariance matrix and the model-implied covari-
ance matrix is null can be rejected at a significance level
equal to a = 0.050. In this light, decision rules for adequate
global exact fit are not met.

With respect to global approximate fit examination,
model-implied global approximate fit indices are as fol-
lows:

CFI = 0.963, RMSEA = 0.062 [0.055, 0.070], SRMR =
0.063.

The CFI is greater than or equal to the level four dynamic
lower-bound value (CFI > 0.959), the RMSEA is lower than
or equal to the level four dynamic upper-bound value (RM-
SEA <€ 0.077), and the SRMR is lower than or equal to the
level four dynamic upper-bound value (SRMR < 0.065), all
of which are suggested by the results of the Monte Carlo
simulation analyses (see Supplementary materials, Table

S-3.3.1.). In this light, decision rules for adequate global
approximate fit are met.

With respect to local fit examination, upon inspection
of the difference between the population covariance matrix
and the model-implied covariance matrix, two instances of
local misfit were observed (see Supplementary materials,
Table S-3.3.11.).

The first instance of local misfit is as follows:

o Lack of premeditation item 19: “Before I get into a
new situation, I like to find out what to expect from
it.”.

Differences between the population covariance matrix
and the model-implied covariance matrix suggest that the
item listed above may also assess the impulsive behavior
dimension of sensation seeking. Yet, we, the authors, con-
sider that the item listed above does not provide relevant
information about one’s attraction to excitement and open-
ness to new experiences (i.e., sensation seeking), therefore
neither prompting post hoc model modification nor rejec-
tion of the original structural equation model correspond-
ing to the UPPS-P-20-R.

The second instance of local misfit is as follows:

« Sensation seeking reverse-scored item 14*: “I quite
enjoy taking risks.”.

Differences between the population covariance matrix
and the model-implied covariance matrix suggest that the
item listed above may also assess the impulsive behavior di-
mension of lack of premeditation. Yet, we, the authors, con-
sider that the item listed above does not provide relevant
information about one’s lack of reflection on the poten-
tial consequences of actions preceding their emission (i.e.,
lack of premeditation), therefore neither prompting post
hoc model modification nor rejection of the original struc-
tural equation model corresponding to the UPPS-P-20-R.

In light of the highlighted internal structure validity evi-
dence, we decided not to reject the original structural equa-
tion model corresponding to the UPPS-P-20-R.

» RQ7. What is the internal consistency reliability of
the UPPS-P-20-R?

With respect to the original structural equation model
corresponding to the UPPS-P-20-R, model-implied McDon-
ald’s w internal consistency values are as follows:

= 0.870,
= 0.823,

Wiack of premeditation — 0.722, w
W = 0.769, w
=0.812.

positive urgency

sensation seeking negative urgency

Wiack of perseverance

All in all, all highlighted internal structure validity and
internal consistency reliability evidence was employed to
decide that the original structural equation model corre-
sponded to the UPPS-P-20-R.

The model-implied structural equation drawing for the
original structural equation model corresponding to the
UPPS-P-20-R is reported below (see Figure 3.3.).

* RQ8. What is the test-retest reliability of the UPPS-
P-20-R?
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Figure 3.3. Model-implied structural equation drawing for the original structural equation model corresponding
to the revised 20-item short version of the UPPS-P Impulsive Behavior Scale (UPPS-P-20-R)

In the present figure, factors (i.e., latent variables) are depicted as circles, and items (i.e., observed variables) are depicted as squares. Lines connecting factors and items reflect non-
null A parameters (i.e., factor loadings) along with their corresponding model-implied non-null A standardized estimates. Lines connecting factors reflect off-diagonal { parameters
(i.e., factor covariances) along with their corresponding model-implied off-diagonal  standardized estimates. Of note, diagonal { parameters (i.e., factor variances) were set to

unity.

Table 3.3.1. Convergent validity evidence

UPPS-P-20-R
Lack of Positive Sensation Negative Lack of
premeditation urgency seeking urgency perseverance
BCSC-13 Self-control -0.481*** -0.541*** -0.122* -0.645*** -0.687***

UPPS-P-20-R = revised 20-item short version of the UPPS-P Impulsive Behavior Scale. BSCS-13 = 13-item Brief Self-Control Scale (Tangney et al., 2004). In the present table, Spear-
man’s p rank correlation coefficient values are reported along with their corresponding probability values, with no asterisk reflecting p > 0.050, one asterisk reflecting p € ]0.050,
0.010], two asterisks reflecting p € ]0.010, 0.001], and three asterisks reflecting p < 0.001. Convergent validity evidence is labeled “strong” if |p| > 0.500, “adequate” if |p| € [0.250,

0.500[, “weak” if |p| € [0.100, 0.250[, and “absent” if |p| < 0.100.

With respect to test-retest reliability evidence, the re-
sults of the two-sided Spearman’s p rank correlation tests
on the psychometric instrument’s arithmetic mean scores
are as follows:

pzlack of premeditation ~ 0.367 (p = 0.606, p < 0.001),
P*positive urgency = 0.508 (p = 0.713, p < 0.001), pzsensa—
20438 (p = 0.662, p < 0.001),

tion seeking ~ 5 pznegative ur-
gency ~ 0.576 (p = 0.759, p < 0.001), P}k of perseverance
20.532 (p = 0.729, p < 0.001).

Strong test-retest reliability evidence (p2 > 0.500) is
highlighted with respect to the impulsive behavior dimen-
sions of positive urgency, negative urgency, and lack of per-
severance. Adequate test-retest reliability evidence (p2 €
[0.250, 0.500]) is highlighted with respect to the impulsive
behavior dimensions of lack of premeditation and sensa-
tion seeking.

« RQ9. What is the convergent validity of the UPPS-
P-20-R?

With respect to convergent validity evidence, the results
of the two-sided Spearman’s p rank correlation tests on the
psychometric instruments’ arithmetic mean scores are re-
ported below (see Table 3.3.1.).

Strong convergent validity evidence (|p| > 0.500) is high-
lighted with respect to the impulsive behavior dimensions
of positive urgency, negative urgency, and lack of persever-
ance. Adequate convergent validity evidence (|p| € [0.250,

0.500]) is highlighted with respect to the impulsive behav-
ior dimension of lack of premeditation. Weak convergent
validity evidence (Ip| € [0.100, 0.250]) is highlighted with
respect to the impulsive behavior dimension of sensation
seeking.

« RQ10. What is the criterion validity of the UPPS-
P-20-R?

With respect to criterion validity evidence, the results of
the two-sided Spearman’s p rank correlation tests on the
psychometric instruments’ arithmetic mean scores are re-
ported below (see Table 3.3.2.).

Adequate criterion validity evidence (Ip| € [0.250,
0.500]) is highlighted with respect to the impulsive behav-
ior dimensions of lack of premeditation, positive urgency,
negative urgency, and lack of perseverance. Weak criterion
validity evidence (|p| € [0.100, 0.250[) is highlighted with
respect to the impulsive behavior dimension of sensation
seeking.

4. Discussion

The UPPS-P Impulsive Behavior Scale is a well-estab-
lished psychometric instrument for assessing impulsivity, a
key multidimensional psychological construct encompass-
ing distinct facets that are differentially associated with nu-
merous psychopathological and neuropathological symp-
toms across various disorders (Berg et al., 2015; Rochat et
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Table 3.3.2. Criterion validity evidence

UPPS-P-20-R
Lack of Positive Sensation Negative Lack of
premeditation urgency seeking urgency perseverance

GAD-7 Anxiety 0.166*** 0.331*** -0.029 0.452*** 0.429***

PHQ-9 Depression 0.216** 0.361*** 0.050 0.458*** 0.498***

Dependent mobile 0.057 0.112* -0.034 0.129** 0.183**
phone use

PMPUQ-SV-15 PENEETENE 2 0.104* 0.336"* 0.154** 0.120* 0.020

phone use

Prohibited mobile 0.260*** 0.359*** 0.196*** 0.231%** 0.252***
phone use

UPPS-P-20-R = revised 20-item short version of the UPPS-P Impulsive Behavior Scale. GAD-7 = 7-item Generalized Anxiety Disorder Scale (Spitzer et al., 2006). PHQ-9 = 9-item Pa-
tient Health Questionnaire (Kroenke et al., 2001). PMPUQ-SV-15 = 15-item short version of the Problematic Mobile Phone Use Questionnaire (Lopez-Ferndndez et al., 2018). In the
present table, Spearman’s p rank correlation coefficient values are reported along with their corresponding probability values, with no asterisk reflecting p > 0.050, one asterisk re-
flecting p € 10.050, 0.010], two asterisks reflecting p € ]0.010, 0.001], and three asterisks reflecting p < 0.001. Criterion validity evidence is labeled “strong” if |p| > 0.500, “adequate”

if |p| € [0.250, 0.500[, “weak” if |p| € [0.100, 0.250[, and “absent” if |p| < 0.100.

al., 2018; Smith et al., 2007). To facilitate its integration
in clinical and research settings, Billieux et al. (2012) de-
veloped and evaluated the psychometric properties of a
20-item short version of the UPPS-P Impulsive Behavior
Scale (UPPS-P-20), reducing assessment time to approxi-
mately one-third of that of the original version of the psy-
chometric instrument. Despite its widespread popularity,
legitimate concerns were raised about the content valid-
ity of this short version of the UPPS-P Impulsive Behav-
ior Scale (Cyders et al., 2014). Indeed, the inevitable loss
of construct-level content coverage in short-form develop-
ment, although often unaddressed by researchers, warrants
in-depth examination (Smith et al., 2000). Therefore, the
present registered report aimed to develop and evaluate
the psychometric properties of a revised short version of
the UPPS-P Impulsive Behavior Scale through an expert-
driven and data-driven methodological approach to short-
form development emphasizing item-level and construct-
level content validity.

Our results suggest that the psychometric properties of
the revised 20-item short version of the UPPS-P Impulsive
Behavior Scale (UPPS-P-20-R) are stronger than - or in line
with — those reported in previous original research articles
with respect to the UPPS-P-20 (Billieux et al., 2012) and to
other versions of the said psychometric instrument.

First, all highlighted internal structure validity evidence
is adequate. The model-implied global approximate fit in-
dices with respect to the UPPS-P-20-R (N = 398, x2 (160)
= 404.325 (p < 0.001), CFI = 0.963, RMSEA = 0.062 [0.055,
0.070], SRMR = 0.063) are in line with those reported by
Fournier, Béthe, et al. (2025) (N = 82,243, x2 (160) =
52,867.560 (p < 0.001), CFI = 0.957, RMSEA = 0.063 [0.063,
0.064], SRMR = NA). Although two instances of local misfit
were observed, neither prompted post hoc model modifica-
tion nor rejection of the original structural equation model
corresponding to the UPPS-P-20-R.

Second, all highlighted internal consistency reliability
evidence is adequate. The model-implied McDonald’s w in-
ternal consistency values with respect to the UPPS-P-20-R
(N=398, w € [0.722, 0.870]) are in line with those reported

by Fournier, B6the, et al. (2025) (N = 82,243, w € [0.736,
0.841]).

Third, all highlighted test-retest reliability evidence is
strong to adequate. Strong test-retest reliability evidence
(p? > 0.500) is highlighted with respect to the impulsive
behavior dimensions of positive urgency, negative urgency,
and lack of perseverance. Adequate test-retest reliability
evidence (p? € [0.250, 0.500[) is highlighted with respect to
the impulsive behavior dimensions of lack of premeditation
and sensation seeking.

Fourth, all highlighted convergent validity evidence is
strong to weak. Strong convergent validity evidence (|p| >
0.500) is highlighted with respect to the impulsive behavior
dimensions of positive urgency, negative urgency, and lack
of perseverance. Adequate convergent validity evidence (|pl
€ [0.250, 0.500]) is highlighted with respect to the im-
pulsive behavior dimension of lack of premeditation. Weak
convergent validity evidence (|p| € [0.100, 0.250]) is high-
lighted with respect to the impulsive behavior dimension of
sensation seeking. Compared to those reported by previous
original research articles that have suggested that self-con-
trol presents differential associations with impulsive be-
havior dimensions (Brevers et al., 2017; Hasegawa et al.,
2020), the Spearman’s p? rank correlation coefficient values
with respect to the UPPS-P-20-R are stronger than those in
3 out of 9 instances (33.333%) and in line with those in 6
out of 9 instances (66.666%) (see Table 4.1.).

Fifth, all highlighted criterion validity evidence is ade-
quate to weak. Adequate criterion validity evidence (Ip| €
[0.250, 0.500]) is highlighted with respect to the impulsive
behavior dimensions of lack of premeditation, positive ur-
gency, negative urgency, and lack of perseverance. Weak
criterion validity evidence (Ip| € [0.100, 0.250[) is high-
lighted with respect to the impulsive behavior dimension
of sensation seeking. Compared to those reported by previ-
ous original research articles that have suggested that anx-
iety, depression, dependent mobile phone use, dangerous
mobile phone use, and prohibited mobile phone use pre-
sent differential associations with impulsive behavior di-
mensions (Billieux et al., 2008, 2012; Canale et al., 2021;
Claréus et al., 2017; Lim & Kim, 2018), the Spearman’s
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Table 4.1. Convergent validity evidence

UPPS-P-20-R / UPPS-P-20 / Other versions of the said psychometric instrument
Lack of Positive Sensation Negative Lack of
premeditation urgency seeking urgency perseverance
Present
registered Adequate Strong Weak Strong Strong
report
BCSC-13 Self-control Brevers et al. Adequate NA Absent Adequate Strong
(2017)
Hasegawa et al.
(2020) Adequate Strong Weak Strong Adequate

UPPS-P-20-R = revised 20-item short version of the UPPS-P Impulsive Behavior Scale. UPPS-P-20 = 20-item short version of the UPPS-P Impulsive Behavior Scale (Billieux et al.,
2012). BSCS-13 = 13-item Brief Self-Control Scale (Tangney et al., 2004). Convergent validity evidence is labeled “strong” if |p| > 0.500, “adequate” if |p| € [0.250, 0.500], “weak” if |p|

€ [0.100, 0.250[, and “absent” if |p| < 0.100.

p2 rank correlation coefficient values with respect to the
UPPS-P-20-R are stronger than those in 17 out of 54 in-
stances (31.481%), in line with those in 32 out of 54 in-
stances (59.259%), and weaker than those in 5 out of 54 in-
stances (9.259%) (see Table 4.2.).

Last, in examining the individual items comprised in the
UPPS-P-20-R, we, the authors, consider that all highlighted
content validity evidence is strong. More specifically, pos-
terior to our expert-driven and data-driven methodologi-
cal approach to short-form development emphasizing item-
level and construct-level content validity, we consider that
all individual items comprised in the UPPS-P-20-R (1) pro-
vide relevant information about one’s endorsement of the
impulsive behavior dimensions (item-level content valid-
ity) and (2) assess a “broad” proportion of the construct-
level content of the set of items included in the original ver-
sion of the said psychometric instrument (construct-level
content validity), therefore addressing the legitimate con-
cerns critically highlighted by Cyders et al. (2014) about the
content validity of the UPPS-P-20 (Billieux et al., 2012).

Nevertheless, several limitations with respect to the pre-
sent registered report ought to be acknowledged.

In the first phase (i.e., development phase I), as decision
rules for adequate global exact and global approximate fit
were not met with respect to the original structural equa-
tion model corresponding to the initial item pool derived
from the original version of the UPPS-P Impulsive Behavior
Scale (UPPS-P-n;), post hoc model modification based on
local fit was carried out, shifting short-form development
analyses from a “confirmatory mode” to an “exploratory
mode” (Kline, 2023). Yet, such a shift does not compromise
the overarching objectives of the three-phase short-form
development and evaluation protocol: adopting an “ex-
ploratory mode” to develop the pre-established UPPS-
P-20-R was adequate, inasmuch as a “confirmatory mode”
was subsequently adopted on independent participant data
to evaluate the UPPS-P-20-R.

In the second phase (i.e., development phase II), as the
five model-implied optimal subsets of four items were iden-
tified from five sets of four to 12 items (i.e., Myaq of pre-

=7,n = 10, Ngepation seeking ~ 4,

negative urgency
Mack of perseverance 7 npositive urgency _ 12), the cardinality

of the combinatorial search space (i.e., the number of can-
didate subsets), calculated using the binomial coefficient,

meditation

varied extensively. On the one hand, with respect to the
impulsive behavior dimension of positive urgency, as the
model-implied optimal subset of four items was identified
from a set of 12 items, the cardinality of the combinatorial
search space was the highest (i.e., C412 =495). On the other
hand, with respect to the impulsive behavior dimension
of sensation seeking, as the model-implied optimal sub-
set of four items was identified from a set of four items,
the cardinality of the combinatorial search space was the
lowest (i.e., C,* = 1). As such, the impulsive behavior di-
mensions benefited from our data-driven methodological
approach to construct-level content validity in short-form
development with varying extents of optimization: the im-
pulsive behavior dimensions of lack of premeditation, neg-
ative urgency, lack of perseverance, and positive urgency
underwent substantial optimization, whereas the impulsive
behavior dimension of sensation seeking underwent no op-
timization. Yet, in the first phase (i.e., development phase
I), as the primary objectives were to collect participant
data with respect to an initial item pool derived from the
original form (UPPS-P-n;) and to ensure it presented ade-
quate psychometric properties (i.e., content validity, inter-
nal structure validity, internal consistency reliability) prior
to proceeding with short-form development, the impulsive
behavior dimension of sensation seeking nonetheless ben-
efited from our data-driven methodological approach to
item-level content validity in short-form development.

In the third phase (i.e., evaluation phase), weak conver-
gent validity evidence (|p| € [0.100, 0.250[) and weak cri-
terion validity evidence (Ip| € [0.100, 0.250]) is highlighted
with respect to the impulsive behavior dimension of sen-
sation seeking. Yet, weak convergent validity evidence (|p|
€ [0.100, 0.250[) and weak criterion validity evidence (|p|
€ [0.100, 0.250[) was also reported by previous original re-
search articles that have suggested that self-control, anx-
iety, depression, dependent mobile phone use, dangerous
mobile phone use, and prohibited mobile phone use pre-
sent differential associations with the impulsive behavior
dimension of sensation seeking (Billieux et al., 2008, 2012;
Brevers et al., 2017; Canale et al., 2021; Claréus et al., 2017;
Hasegawa et al., 2020; Lim & Kim, 2018).

Taken together, the output of the present registered re-
port is twofold.
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Table 4.2. Criterion validity evidence

UPPS-P-20-R / UPPS-P-20/ Other versions of the said psychometric instrument
Lack of Positive Sensation Negative Lack of
premeditation urgency seeking urgency perseverance
Present
registered Weak Adequate Absent Adequate Adequate
report
Billieux et Absent Absent Absent Adequate Adequate
GAD-7 Anxiety al.(2012)
Claréus et
al. (2017) Absent Adequate Absent Adequate Absent
Lim and Kim
(2018) Weak Adequate Weak Adequate Adequate
Present
registered Weak Adequate Absent Adequate Adequate
report
Billieux et
Absent Absent Absent Adequate Adequate
PHQ-9 Depression al.(2012)
Claréus et
al. (2017) Absent Adequate Weak Adequate Absent
Lim and Kim
(2018) Weak Adequate Absent Adequate Weak
Present
registered Absent Weak Absent Weak Weak
Dependent fEport
mobile phone Billieux et Absent NA Absent Adequate Absent
use al. (2008)
el Absent Weak Absent Adequate NA
(2021) g
Present
registered Weak Adequate Weak Weak Absent
report
Dangerous
PMPUQ-SV-15 mobile phone Billieux et Absent NA Weak Weak Absent
use al. (2008)
Canaleetal. Adequate Weak Weak Weak NA
(2021) q
Present
registered Adequate Adequate Weak Weak Adequate
Prohibited report
mobile phone Billieux et
use al. (2008) Weak NA Absent Absent Absent
Canaleetal. Adequate Weak Weak Weak NA
(2021)

UPPS-P-20-R = revised 20-item short version of the UPPS-P Impulsive Behavior Scale. UPPS-P-20 = 20-item short version of the UPPS-P Impulsive Behavior Scale (Billieux et al.,
2012). GAD-7 = 7-item Generalized Anxiety Disorder Scale (Spitzer et al., 2006). PHQ-9 = 9-item Patient Health Questionnaire (Kroenke et al., 2001). PMPUQ-SV-15 = 15-item short
version of the Problematic Mobile Phone Use Questionnaire (Lopez-Fernandez et al., 2018). Criterion validity evidence is labeled “strong” if |p| > 0.500, “adequate” if |p| € [0.250,
0.500[, “weak” if |p| € [0.100, 0.250[, and “absent” if |p| < 0.100.

First, the present registered report provides profession-
als in clinical and research settings a revised short English-
language psychometric instrument for assessing impulsiv-
ity - i.e., the revised 20-item short version of the UPPS-P
Impulsive Behavior Scale (UPPS-P-20-R) — that presents
strong psychometric properties, notably addressing the le-
gitimate concerns critically highlighted by Cyders et al.
(2014) about the content validity of the UPPS-P-20 (Billieux
et al., 2012). The UPPS-P-20-R is stored on European
servers based in Frankfurt (Germany) and shared publicly
under a Creative Commons Attribution 4.0 International Pub-
lic License on the Open Science Framework (https://doi.org/
10.17605/0sf.i0/s84Kk7) (see Appendix). In reducing assess-
ment time to approximately one-third of that of the origi-
nal version of the psychometric instrument without sacri-
ficing content validity, the UPPS-P-20-R offers promising

potential in clinical and research settings for assessing im-
pulsivity concisely yet comprehensively. Future research is
warranted to investigate its adaptability to diverse linguis-
tic, developmental, and clinical populations.

Second, the present registered report provides profes-
sionals in research settings a data-driven methodological
approach to construct-level content validity in short-form
development - i.e., the R package shortr (Fournier, Heeren,
et al., 2025) - that can be adopted to develop short versions
of any psychometric instrument. Whereas it is common
practice in short-form development to retain items pre-
senting the highest factor loadings or total-item correla-
tions for a psychometric instrument’s given factor(s), such
common practice tends to narrow the breadth of construct-
level content coverage of psychometric instruments (Clark
& Watson, 2019). Yet, as short-form development in psy-
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chometrics consists of retaining a subset of items included
in the original version of a psychometric instrument, loss
of construct-level content coverage is inevitable, therefore
warranting in-depth examination (Smith et al., 2000). To
this end, we developed and released the R package shortr
(Fournier, Heeren, et al., 2025), which implements combi-
natorial search algorithms (i.e., brute force combinatorial
search algorithm, simulated annealing combinatorial
search algorithm) to identify what optimal subset of a de-
sired number of items should be retained in a short version
of a psychometric instrument to assess the “broadest” pro-
portion of the construct-level content of the set of items in-
cluded in the original version of the said psychometric in-
strument. The R package shortr (Fournier, Heeren, et al.,
2025) is shared publicly under a GNU General Public License
on the Comprehensive R Archive Network (https://doi.org/
10.32614/CRAN.package.shortr). Concise psychometric in-
struments are essential assets in clinical and research set-
tings, as they save valuable financial and temporal re-
sources. Yet, such conciseness inevitably entails a trade-off
with comprehensiveness. In mitigating the latter trade-off,
the R package shortr (Fournier, Heeren, et al., 2025) offers
promising potential in future research for developing short
versions of any psychometric instrument without sacrific-
ing content validity. As such, it not only addresses a long-
standing limitation in short-form development but also
paves the way for transforming methods and practices in
psychometrics.
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