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A B S T R A C T

Impulsivity is a major component of various mental disorders. A short form of the Barratt Impulsiveness
Scale—the BIS–15—assesses three facets of impulsivity: non-planning, motor, and attentional. A confirmatory
factor analysis tested its factor structure composed of three first-order latent factors and a second-order im-
pulsivity factor in 453 patients with mental disorders (64% female). Model fit was acceptable as were internal
reliabilities of the subscales and the total scale. The BIS–15 has sound psychometric properties in patients with
mental disorders and, thus, can be used for assessing impulsivity and its subcomponents in this population.

1. Introduction

Impulsivity is a personality trait that is a key component of several
mental disorders (e.g., substance use disorders, bipolar disorder, binge
eating-related disorders, or borderline personality disorder;
Moeller et al., 2001). One of the most widely used self-report measures
for assessing impulsivity is the Barratt Impulsiveness Scale
(Stanford et al., 2009). Its most recent version—the BIS–11
(Patton et al., 1995)—consists of 30 items, but a short version with 15
items (BIS–15) has also been developed (Spinella, 2007). For the
BIS–15, a three-factor structure was found in a community sample from
the USA, representing three impulsivity facets: non-planning im-
pulsivity (lack of future orientation or forethought), motor impulsivity
(acting without thinking), and attentional impulsivity (inability to focus
attention or concentrate; Spinella, 2007).
The three-factor structure of the BIS–15 was largely replicated in

other languages such as Spanish (Orozco-Cabal et al., 2010), German
(Krampen et al., 2016; Meule et al., 2011), French (Rousselle and
Vigneau, 2016), Hindi (Bhat et al., 2018), Chinese (Wang et al., 2019),
and Thai (Juneja et al., 2019). However, findings are inconsistent as
some items loaded on different factors than originally proposed.
Moreover, although the BIS–15 is often used in psychiatric research, its
factor structure has primarily been tested in non-clinical samples. Thus,
the current study tested the BIS–15′s factor structure in a large sample
of patients with mental disorders. Specifically, as most researchers

calculate both total and subscale scores, a model was tested with three
first-order latent factors (representing the subscales non-planning,
motor, and attentional impulsivity) and a second-order factor (re-
presenting a total scale impulsivity factor).

2. Methods

2.1. Participants

Data were collected from N=453 (n=289 female, 63.8%) patients
who completed a set of questionnaires as part of the routine diagnostic
assessment at admission during 2017–2019 at the Department of
Psychosomatic Medicine and Psychotherapy of the Medical Faculty of
the Heinrich-Heine-University Düsseldorf, Germany. Mean age was
37.7 years (SD = 12.7, Range: 18–74). Sample composition in terms of
ICD–10 diagnostic categories can be found in Table 1.

2.2. BIS–15

The German version (Meule et al., 2011) of the BIS–15
(Spinella, 2007) was used in the current study (Table 2). The ques-
tionnaire has 15 items with 5 items for each subscale (non-planning,
motor, and attentional impulsivity). Items are rated on a four-point
scale (1= rarely/never, 2= occasionally, 3= often, 4= almost al-
ways/always). Six items (#1, #4, #5, #7, #8, #15) are inversely scored
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and, thus, need to be recoded before calculating sum scores (Table 2).

2.3. Data analyses

Confirmatory factor analysis was conducted using the structural
equation modeling module of JASP version 0.10.2 (https://jasp-stats.
org), which is based on the R-package lavaan (http://lavaan.ugent.be).
Diagonally Weighted Least Squares was chosen as estimation method
because of the ordinal scale structure (Li, 2016). A model was specified
that included three first-order latent factors (i.e., each factor comprised
of five items; Spinella, 2007) and one second-order factor (comprised of
all three first-order factors). Model fit was evaluated with the Root
Mean Square Error of Approximation (RMSEA), Standardized Root
Mean Square Residual (SRMR), Normed Fit Index (NFI), Nonnormed Fit
Index (NNFI), and Comparative Fit Index (CFI). According to the
guidelines by Schermelleh-Engel et al. (2003), acceptable model fit is
indicated by RMSEA ≤ 0.08, SRMR ≤ 0.10, NFI ≥ 0.90, NNFI ≥ 0.95,
and CFI ≥ 0.95. Moreover, we also tested whether this model would be
superior to a more parsimonious one-factor model. Internal reliabilities
of the subscales and the total scale were evaluated with McDonald's
ω in addition to Cronbach's α, as has been recommended (Peters, 2014).

3. Results

As is usually the case in large samples (Hooper et al., 2008), the χ²-
test was significant (χ²(87) = 234.5, p < .001), indicating that the
model did not have perfect fit. However, the other fit indices indicated
an acceptable model fit (RMSEA = 0.06, SRMR = 0.07, NFI = 0.93,
NNFI = 0.95, CFI = 0.96). Moreover, this model fitted better than a
one-factor model (Δχ² = 502.5, p < .001), which had unacceptable
model fit (χ²(90)= 737.0, p < .001; RMSEA=0.13, SRMR=0.12,
NFI= 0.78, NNFI= 0.77, CFI= 0.80). Standardized factor loadings
are displayed in Fig. 1. Internal reliability of the total scale was good

and internal reliabilities were acceptable-to-good for the subscales
(Table 3).

4. Discussion

The current study replicated the three-factor structure of the BIS–15
as proposed by Spinella (2007) in a large sample of patients with
mental disorders. In addition, this is the first study that formally tested
a general, second-order impulsivity factor, suggesting that both sub-
scale and total scores can be analyzed when using the BIS–15. This
interpretation is further supported when considering internal reli-
abilities, which were acceptable-to-good for both the total scale and the
subscales. Yet, interpretation of these findings is limited to the German
version and, thus, it may not apply to the English or other versions of
the BIS–15 as well as other types of samples. Moreover, group sizes in
the current study were too small to test for measurement invariance
across diagnostic categories. Thus, although the BIS–15 performed well
in this heterogeneous psychiatric sample, future studies need to ex-
amine the questionnaire's psychometric properties in samples that in-
clude large groups of specific diagnostic entities.
Given the issues that have been noted about the BIS–11 (e.g., re-

garding its factor structure; Reise et al., 2013), there is a need for
shorter and refined versions. For example, the BIS–Brief has been de-
veloped as a unidimensional measure of impulsivity, solving many of
the problems of the BIS–11 (Steinberg et al., 2013). Yet, some research
suggests that differentiating between the three impulsivity facets (non-
planning, motor, attentional) may be crucial in the personality and
psychopathology field (Lange et al., 2017; Meule, 2013). Based on the
current and other findings about the BIS–15 (e.g., regarding retest-re-
liability and construct validity; Meule, 2017; Meule et al., 2015), we
conclude that it represents a viable alternative to the BIS–11.

Table 1
Sample description according to ICD–10 diagnostic categories (N=453).

Diagnostic category ICD–10 code n %

Recurrent depressive episode F33 149 32.9
Depressive episode F32 105 23.2
Somatoform disorders F45 51 11.3
Eating disorders F50 49 10.8
Reaction to severe stress, and adjustment disorders F43 34 7.5
Other anxiety disorders F41 16 3.5
Specific personality disorders F60 11 2.4
Phobic anxiety disorders F40 10 2.2
Obsessive-compulsive disorder F42 4 0.9
Psychological and behavioral factors associated with disorders or diseases classified elsewhere F54 4 0.9
Bipolar affective disorder F31 3 0.7
Dissociative disorders F44 3 0.7
Hyperkinetic disorders F90 3 0.7
Persistent mood disorders F34 2 0.4
Sexual dysfunction F52 2 0.4
Enduring personality changes F62 2 0.4
Mental and behavioral disorders due to use of cannabinoids F12 1 0.2
Schizophrenia F20 1 0.2
Acute and transient psychotic disorders F23 1 0.2
Mixed and other personality disorders F61 1 0.2
Mixed disorders of conduct and emotions F92 1 0.2
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