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ABSTRACT

Self-control refers to the ability to override impulses and behave in accordance
with societal norms, and deficits in self-control are strongly associated with
conduct problems, externalizing disorders, crime, and violence. Here, we exam-
ine the psychometric properties of the Brief Self-Control Scale (BSCS) and its
refined version (BSCS-R) among a forensic sample (n = 131) of incarceratedmale
youth and a school sample of male (n = 257) and female (n = 213) youth from
Portugal. Confirmatory factor analysis indicated that the original one-factor
structure of the BSCS and the refined two-factor structure of the BSCS-R
obtained adequate fits. The BSCS demonstrated strongmeasurement invariance
across gender and setting (forensic versus school), while the BSCS-R only
revealed gender measurement invariance. The BSCS also tended to perform
better that the BSCS-R in terms of other psychometric properties, including
internal consistency measured by Alpha and Omega coefficients, discriminant
and convergent validities, criterion validity, and known-groups validity. Findings
support the use of the BSCS among justice-involved and community youth, but
caution is advised regarding the use of its refined version in forensic settings.
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Introduction

Spanning numerous disciplinary, theoretical, and methodological frameworks, self-control and the
valid and reliable measurement of it have attracted tremendous scholarly attention (Duckworth and
Kern 2011; Hay and Meldrum 2015; Jones 2017; Walters 2016; Ward, Ray, and Fox 2018; Weng and
Chui 2018). Self-control attracts research attention because of its broad association with divergent
conduct, externalizing, antisocial, and criminal behaviors (e.g., Audiffren and André 2015; DeLisi
2011, 2013; DeLisi et al. 2018; de Ridder et al. 2012; Gottfredson and Hirschi 1990; Hay and
Meldrum 2015; Moffitt et al. 2011; Thaler and Shefrin 1981; Vaughn et al. 2009) and these effects
are seen among clinical, correctional, and community samples. Irrespective of the way that it is
conceptualized or the study group of interest (e.g., children, adolescents, or adults) (Hay and
Meldrum 2015; Vazsonyi and Jiskrova 2018), self-control is a necessary and requisite condition
for behavioral and social functioning and persons with significant deficits in self-control face
hardships across multiple life domains.

Given the intuitive and scholarly linkages between self-control and various conduct problems, an
enormous research literature has developed, one that has facilitated meta-analytic review. Indeed,
multiple meta-analyses shown that self-control is significantly associated with delinquency, crime,
antisocial behavior, externalizing behaviors, and victimization (de Ridder et al. 2012; Pratt et al.
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2014; Vazsonyi, Mikuška, and Kelley 2017; Walters 2001, 2016) rendering it one of the most
important correlates of crime. It is important to note that these relationships remain across different
self-control measures spanning attitudinal and behavioral items (Duckworth and Kern 2011; Walters
2016). To illustrate, Duckworth and Kern (2011) meta-analyzed self-control measures among 282
samples and 33,564 participants and reported moderate convergent validity and the mean effect size
was r = .27.

Despite convergent validity across measures, a variety of measurement issues remain for self-
control instruments. One controversial area in the self-control criminological literature centers on
whether and to what degree gender moderates the effects of self-control on antisocial behavior and
whether self-control is expressed differentially for males and females. Gender differences in self-
control have been investigated during the last decades, with most studies demonstrating that females
usually have stronger self-control than males (Duckworth et al. 2015; Larson, Vaughn, Salas-Wright,
and DeLisi 2015). For instance, Gottfredson and Hirschi (1990) argued in their seminal work that
females develop stronger self-control than males which manifests in sex differences in antisocial
behavior, but that the effects of self-control on behavior were invariant across gender. Studies
supported their thesis (Botchkovar et al. 2015; Burton et al. 1998; Cho and Wooldredge 2018;
Flexon, Meldrum, and Piquero 2016; Ivert, Andersson, Svensson, Pauwels, and Tortensson
Levander 2018; Marcum et al. 2014). For example, Bembenutty (2007) investigated the relationship
between college students’ motivation for learning, concluding that female students tend to have
higher levels of self-control than male students. Shekarkhar and Gibson (2011) conducted an
investigation in order to examine the relationship between gender, self-control and offending
behaviors in a large group of Latino youth, obtaining similar results. In their analysis of more
than 35,000 youth selected from the International Self-Report Delinquency 2 Study, Muftić and
Updegrove (2018) found that associations between parenting, self-control development, and delin-
quency were similar for females and males. Drawing on data from the National Longitudinal Study
of Adolescent to Adult Health, Turanovic, Reisig, and Pratt (2015) found that low self-control was
significantly associated with violent victimization for both females and males suggesting an invariant
effect of self-control on victimization.

In contrast, other studies reported that self-control operates differently across gender (Chui and
Chan 2016; DeLisi et al. 2010; Koon-Magnin et al. 2016; Li, Liberska, Salcuni, and Delvecchio 2019),
develops differently across gender (Shulman et al. 2015), and that self-control measures operate
differently across gender (Higgins 2007; Ward, Ray, and Fox 2018). For example, Chui and Chan
(2016) studied a community sample of 1,377 adolescents in Hong Kong and found that self-control
and the various components of self-control in Gottfredson and Hirschi’s (1990) model are differen-
tially associated with theft and violence. For theft and among males, impulsivity, simple tasks, risk-
seeking, and self-centeredness were significantly associated whereas among females, only risk-seeking
and physical activities were linked to theft. For violent crime, risk-seeking and self-centeredness were
significant among both males and females while simple tasks was linked to violent crime only among
males.

Gibson et al. (2010) used a Rasch rating scale analysis to examine the item functioning in the
Grasmick et al. 24-item self-control scale and found that 33% of the items showed differential
functioning or item bias by gender (also see, Higgins 2007; Ward, Ray, and Fox 2018) suggesting that
self-control works differently by gender. Other studies consider that the effect of adverse childhood
experiences (ACEs) on low self-control might be gendered, and suggest that future research might
investigate the extent to which low self-control mediates the association between ACEs and delin-
quency/crime (Wolff and Baglivio 2017). Hoyle et al. (2018) recently found that low self-control was
associated with drinking and driving among female but not male undergraduate students. In short,
the role of self-control and antisocial conduct vis-à-vis gender remains open empirically.

Measuring self-control and its associated behaviors has been a challenging task for many researchers
because there is a scarcity of well-validated and generalizable measures of self-control (Maloney, Grawitch,
and Barber 2012). Self-report questionnaires appear to be the most consistent and reliable form of
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measurement of self-control currently and much of the current literature relies on self-report measures to
determine an individual’s level of self-control (Duckworth and Kern 2011). These measures include
a general measure of the construct that is widely disseminated: the Self-Control Scale developed by
Tangney, Baumeister, and Boone (2004). These authors developed the 36-item Self-Control Scale (SCS)
and a reduced 13-item Brief Self-Control Scale (BSCS). The SCS and the BSCS have been used in over 60
studies withmost researchers opting for the BSCS. Shorter measures like the BSCS are particularly useful in
real-world settings, where time and resources are often limited. The BSCS has been translated and
psychometrically validated among an array of samples from different languages and cultures (e.g.,
Bertrams and Dickhauser 2009; Kuijer et al. 2008; Li, Nie, Boardley, Situ, and Dou 2014; Nebioglu,
Konuk, Akbaba, and Eroglu 2012; Ozaki et al. 2016).

Tangney, Baumeister, and Boone (2004) did not provide substantial empirical justification for the
unidimensionality of the BSCS and the debate regarding its factor structure and validity is ongoing
(Ferrari, Stevens, and Jason 2009). Alternative empirically-based views suggesting alternative multi-
factor structures for this measure have since emerged. For example, Maloney, Grawitch, and Barber
(2012) applied EFA and confirmatory factor analysis (CFA) to the BSCS items and also identified
two factors: Restraint (4 items) described as related to self-discipline and resisting temptation, and
Impulsivity (4 items) described as acting on spontaneous thoughts and feelings; the remaining items
were excluded and the authors presented their version of the instrument as a refined bi-factor
measure (BSCS-R).

Current focus

To date, self-control and various forms of antisocial behavior are seen data from Austria, Belgium,
and Slovenia (Hirtenlehner, Pauwels, and Mesko 2015), China (Cheung 2014), El Salvador (Olate,
Salas-Wright, Vaughn, and Yu 2015), Hungary, the Netherlands, Switzerland, and the United States
(Vazsonyi et al. 2001), Saudi Arabia (Sacarellos et al. 2016; Wright et al. 2017), across 25 nations
(Vazsonyi and Belliston 2007), and in a comparative study across 30 nations (Botchkovar et al.
2015). To our knowledge, no study compared the BSCS and its refined two-factor version (BSCS-R)
among forensic and community samples of male and female youth while testing for measurement
invariance. It was predicted that the BSCS/BSCS-R would show: 1) the presumed latent factor
structures and measurement invariance; 2) adequate internal consistency measured by Cronbach´s
alpha and Omega coefficient; 3) discriminant validity (e.g., with measures of youth delinquency,
aggression) and convergent validity; 4) criterion validity (e.g., with a crime seriousness index); and 5)
known-groups validity (e.g., forensic versus school groups).

Method

Participants

A school sample of 470 participants (M = 15.89 years, SD = 1.00 years, age range = 14–18 years),
subdivided into males (n = 257, M = 15.97 years, SD = .98 years, age range = 14–18 years) and
females (n = 213, M = 15.79 years, SD = 1.03 years, age range = 14–18 years), agreed participate in
the study voluntarily. This sample was recruited from public schools managed by the Portuguese
Ministry of Education. The participants were mostly Portuguese nationals (88.3%) from an urban/
semi-urban background, having completed an average of 9 years of education (M = 8.96, SD = .95).
No differences were found between males and females regarding age (F = 7.786, p = .052), years of
education (F = .534, p = .465) or socioeconomic status (U = 26336, p = .45).

A forensic sample of 131male participants (M = 16.09 years, SD = 1.14 years, age range = 13–18 years)
from the juvenile detention centers managed by the Portuguese Ministry of Justice agreed to participate
in the study. These participants were detained by the court’s decision, with most of them having been
found guilty of committing serious and/or violent crimes (e.g., assault, homicide, rape, robbery). Most
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were Portuguese nationals (87%) from an urban/semi-urban background, having completed an average
of 6 years of education (M = 6.49, SD = 1.42). The mean age of their first problem with the law was
12.82 years (SD = 1.17), and the mean age of first institutionalization (not necessarily in a juvenile
detention center) was 13.40 years (SD = 1.14). Males from the forensic sample, when compared to males
from the school sample, had fewer years of education (F = 425.226, p < .001) and lower SES (U = 9724.5,
p < .001), but no differences were found in terms of age (F = 1.223, p = .27).

Measures

The Brief Self-Control Scale (BSCS; Tangney, Baumeister, and Boone 2004) is a short self-report measure
of general self-control. The BSCS was created from the original Self-Control Scale (SCS; Tangney,
Baumeister, and Boone 2004), a 36-item measure, constructed using both rational and empirical
methods, composed of five dimensions: Self-Discipline (11 ıtems), Deliberate/Non-impulsive action
(10 items), Healthy Habits (7 items), Work Ethic (5 items), and Reliability (5 items). Tangney,
Baumeister, and Boone (2004) subsequently developed the BSCS as a 13-item unidimensional measure
of self-control, tapping the same range of content as the SCS (it includes items from the five dimensions
reported above). The BSCS can be scored, after reverse scoring the appropriate items (see Table 2), by
adding the items rated on a 5-point scale, anchored from 1 =Not at all like me, to 5 = Very much like me.
More recently, a shorter 8-item refined version of the BSCS (i.e., BSCS-R) was developed by Maloney,
Grawitch, and Barber (2012), arguing it is composed of two factors: Restraint (4 items), and Impulsivity
(4 items). Self-control deficits are commonly comorbid with other antisocial features and externalizing
psychopathology (Caspi et al. 2017; DeLisi et al. 2018; Hay and Meldrum 2015; Jonason and Tost 2010),
as such, it is important to include allied covariates (e.g. impulsivity, psychopathic traits, Dark Triad traits)
when examining such associations. Internal consistency values are given below in the Results section.

The SUPPS-P Impulsive Behavior scale (SUPSS-P; Lynam 2013) is a short self-report questionnaire
derived from the original UPPS-P designed to measure impulsivity. The SUPPS-P contains five factors
with four items each: Negative urgency (“When I am upset I often act without thinking.”), Lack of
perseverance (“I generally like to see things through to the end.”), Lack of premeditation (“I usually think
carefully before doing anything.”), Sensation seeking (“I quite enjoy taking risks.”), and Positive urgency
(“I tend to act without thinking when I am really excited.”). The 20 items are scored on a 4-point ordinal
Likert scale (1 = Strongly agree, 2 = Agree somewhat, 3 = Disagree somewhat, 4 = Strongly disagree). The
total score, as well as each dimension score, is obtained by adding the respective items after reverse
scoring the appropriate items so that higher scores indicate higher impulsivity. Previous studies report
adequate psychometric properties, including internal consistency (e.g., Cyders et al. 2014). The
Portuguese version of the SUPPS-P was used in the current study (Pechorro, Revilla, Palma,
Gonçalves, and Cyders submitted). This Portuguese version of the SUPPS-P was previously validated
among a school sample of male and female youth, and demonstrated adequate validity and reliability
results; CFA confirmed the presence of the five factors, which showed adequate to good internal
consistency values, and strong measurement invariance demonstrated across sex. Internal consistency
for the current study, estimated byCronbach’s alpha (α), was SUPPS-P total = .93, Negative urgency= .70,
Lack of perseverance = .74, Lack of premeditation = .77, Sensation seeking = .65, and Positive
urgency = .73.

The Youth Psychopathic Traits Inventory – Triarchic – Short (YPI-Tri-S; Pechorro, DeLisi,
Alberto, Ray, and Simões 2019) is a 21-item brief measure derived from Drislane et al.’s (2015) YPI-
Triarchic scales measured with distinct relevance to constructs of the Triarchic model of psycho-
pathy (Patrick et al. 2009). The YPI-Tri-S was designed using a refinement phase and a psychometric
evaluation phase. The YPI-Tri-S consists of three scales with seven items each, namely: Boldness
(e.g., “I like to do things just for the thrill of it.”), Disinhibition (e.g., “It often happens that I talk first
and think later.”), and Meanness (e.g., “When other people have problems, it is often their own fault,
therefore, one should not help them.”). Each item is scored on an ordinal 4-point Likert scale
(ranging from 0 = Does not apply at all, to 3 = Applies very well). Scores for each seven-item group
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are summed to create the three subscales of the YPI-Tri-S and a total score can also be used. Higher
scores reflect an increased presence of the associated characteristics, namely triarchic psychopathic
traits. The YPI-Tri-S was previously examined among a forensic sample of male youth (Pechorro,
DeLisi et al. 2019a) and a school sample of male and female youth (Pechorro, DeLisi, Ray, Alberto,
and Simões 2019) from Portugal, having demonstrated adequate validity and reliability results. CFAs
supported the theoretically expected three-factor structure, which showed adequate to good internal
consistency values, and measurement invariance across sex (males versus females) and setting
(forensic versus school) was established. Internal consistency for the current study was: YPI-Tri-S
total = .95, Boldness = .83, Disinhibition = .87, and Meanness = .91.

The Dirty Dozen (DD; Jonason and Webster 2010) is a brief 12-item measure of the Dark Triad
construct of personality, describing a cluster of independent but related undesirable personality traits
commonly associated with socially malevolent character and nefarious behaviors (e.g., manipulation,
self-promotion). The DD composed by the Machiavellianism (e.g., 1. “I tend to manipulate others to get
my way”), Psychopathy (6. “I tend to be unconcerned with the morality of my actions”), and Narcissism
(12. “I tend to expect special favors from others”) factors. Originally designed for adults, it has also been
used successfully with adolescents (Klimstra et al. 2014). The DD can be scored by adding the items of
each factor on an ordinal Likert scale (ranging from Strongly Disagree, to Strongly Agree). A total score
has also be used. Higher scores indicate higher levels of dark triad traits of personality. The Portuguese
version of the DD, especially adapted to be used with the adolescent population, was used in the current
study (Pechorro et al. In press) with a 5-point ordinal scale. The Portuguese version of the DD was
previously validated among at-risk for delinquency male and female youth, and revealed the expected
three-factor latent structure which showed sufficient to good internal consistency values. Cross-sex
measurement invariance was also demonstrated. Internal consistency for the current study was DD
total = .93, Machiavellianism = .86, Psychopathy = .94, and Narcissism = .86.

The Peer Conflict Scale-20 (Russell 2014) is brief version of the original PCS developed by Marsee et al.
(2011). The PCS-20 consists of four subscales that assess combinatory constructs of form and function of
aggression. Ten items assess proactive aggression, with five proactive relational items (e.g., “I gossip about
others to become popular.”) and five proactive overt items (e.g., “I start fights to get what I want”), while the
remaining ten assess reactive aggression, subdivided as reactive relational (e.g., “If others make me mad,
I tell their secrets”) and reactive overt (e.g., “When someone hurts me, I end up getting into a fight.”).
Responses are made along a 4-point Likert ordinal scale (0 = Not at all true, 1 = Somewhat true, 2 = Very
true, 3 = Definitely true). Scores for each five-item group are summed to create the four subscales of the
PCS-20. Previous studies found that the PCS-20 total score and its subscales have good internal consistency
(e.g., Russell 2014). The Portuguese version of the PCS-20 was used in the current study (Pechorro et al.
2018). This Portuguese PCS-20 was previously examined among a forensic sample ofmale youth (Pechorro
et al. 2018) and a school sample of male and female youth (Pechorro, Hayes, Gonçalves, Palma, Gonçalves,
and Marsee submitted). CFAs confirmed the presence of the three-factor structure, which showed good
internal consistency values, and measurement invariance across sex (males versus females from a school
setting) was established. Internal consistency for the current study was: PCS-20 total = .96, Reactive
Relational = .82, Proactive Relational = .87, Reactive Overt = .95, and Proactive Overt = .95.

The Add Health Self-Report Delinquency (AHSRD) was designed for the National Longitudinal
Study of Adolescent Health (Add Health), a prospective study of American adolescents in the
seventh through the twelfth grade (Udry 2003). The 17-item version includes ten items evaluating
nonviolent delinquency (e.g., 1. “Paint graffiti or signs on someone else’s property or in a public
place”, 5. “Steal something worth more than €50”, 7. “Sell marijuana or other drugs”) and seven
items evaluating violent and aggressive delinquency (e.g., 11. “Get into a serious physical fight”,
15. “Pull a knife or a gun on someone”, 16. “Shot or stabbed someone”) occurring during the last
12 months before the assessment. For both dimensions, the items range from low to high
seriousness. The AHSRD can be scored by adding the items of each dimension on a 4-point
ordinal scale (ranging from 0 = None, to 3 = Five or more times), and a total score can also be
used. Higher scores indicate higher levels of juvenile delinquency. The Portuguese version of the
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AHSRD was used in the current study (Pechorro et al. 2019c). This Portuguese version of the
AHSRD was previously validated among at-risk for delinquency male and female youth, and
revealed the expected two-factor latent structure; internal consistency values were considered
good. Internal consistency for the current study was AHSRD total = .97, Nonviolent = .93, and
Violent = .97.

The Conduct Disorder Screener (CDS; Lewinsohn, Rohde, and Farrington 2000) of the Oregon
Adolescent Depression Project is a brief self-report screener created to identify adolescents with
conduct disorder and predict future cases of antisocial personality disorder in young adulthood. The
CDS consists of 6 items representative of a diagnosis of Conduct Disorder according to the DSM-IV
(APA, 1994). It includes items such as “I broke rules at school”, “I got into fights”, “I got in trouble
for lying or stealing”. The CDS can be scored by adding the six items on a 4-point ordinal Likert
scale (ranging from 1 = Rarely or none of the time, to 4 = Most or all of the time). Higher scores
indicate higher levels of conduct disorder. The Portuguese version of the CDS was used in the
current study (Palma, Pechorro, Jesus, and Nunes submitted). This Portuguese version of the CDS
was previously validated among a school sample male and female youth, and revealed the expected
unidimensional latent factor structure with good internal consistency values. Internal consistency for
the current study was CDS total = .92.

The Motivation for School Learning (EMAE; Siqueira andWechsler 2006) scale is a 43-item measure
originally created to assess motivation for school learning among Brazilian youth, considering that
motivation is essential for students to obtain good academic results and to ensure a decrease in the rates
of indiscipline and avoid school dropout. The Portuguese adaptation of a short form of the EMAE
(Imaginário et al. 2014) consists of 14 items that tap a unidimensional factor structure with a good
internal consistency (Cronbach’s Alpha = .82). The EMAE includes items such as “I have good grades
because I study hard”, “In the classroom I like to carry out the proposed tasks”. The EMAE can be
scored by adding the items on a 6-point ordinal Likert scale after reverse-scoring the appropriate items.
The Portuguese short version of the EMAE was used in the current study (Imaginário et al. 2014). The
Portuguese version of the EMAE was previously validated among a school sample male and female
youth, and revealed the expected unidimensional latent factor structure. Internal consistency values
were considered good. The internal consistency for the current study was EMAE total = .92.

A version of the General Delinquency Seriousness Classification (GDSC; Loeber, Farrington,
Stouthamer-Loeber, and van Kammen 1998) was used to classify the seriousness of the criminal
acts self-reported by the participants. Level 0 consists of no delinquency. Level 1 consists of minor
delinquency committed in a home setting such as stealing small amounts of money. Level 2
consists of minor delinquency outside the home such as shoplifting things worth less than 5
euros, vandalism, and minor fraud (e.g., not paying train fare). Level 3 consists of moderately
serious delinquency such as any theft over 5 euros, gang fighting, carrying weapons, and joy-
riding. Level 4 consists of serious delinquency such as car theft and breaking and entering. Level 5
consists of having performed at least two of each of the behaviors in previous level.

A questionnaire was constructed to describe the participants’ sociodemographic characteristics,
including variables such as age, sex, nationality, years of education, and parents’ socioeconomic
status. Socioeconomic status (SES) was assessed by considering the parents’ level of education and
respective professional activities, a methodology that is in accordance with the social context in
Portugal (see Simões 2000).

Procedures

Authorization to assess the psychometric properties of the Portuguese version of the BSCS was
obtained from the first author of the scale (Tangney, Baumeister, and Boone 2004). The classically
recommended procedure of back-translation was used (Van de Vijver 2016). The translation from
English into Portuguese was completed by the first and last authors, with the back-translation into
English being completed by a professional native English speaker translator. Discrepancies were
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revised until no semantic differences were detected between the English version and the Portuguese
version of the BSCS. Then the Portuguese translation was piloted tested on a group of juveniles that
were not included in the present analysis to make sure the Portuguese adolescents would be able to
properly understand the meaning of the items (i.e., that the wording of the items was adequate to
their comprehension and reading level). The results of the pilot test were considered satisfactory and
no additional changes to the translation had to be done.

Permission to assess detained youth was obtained from the General Directorate of Reintegration
and Prison Services – Ministry of Justice (DGRSP-MJ). The detainees, from the six existing
Portuguese Juvenile Detention Centers that admit male youth, were informed about the nature of
the study and asked to participate. Only male participants were approached to participate on account
of the small number of females admitted to the Portuguese juvenile detention centers. Permission to
assess the youth coming from public schools of the Lisbon, Alentejo and Algarve regions was granted
by the General Directorate of Education of the Portuguese Ministry of Education (DGE-ME).
Parental authorization was mandatory according to the DGE-ME ethics committee and was pre-
viously obtained. Participants were informed about the nature of the study and asked to voluntarily
collaborate. The participation rate was 90% for the forensic sample and 92% for the school sample.
Some youth did not agree to collaborate or were able to collaborate (e.g., some refused to participate
and some did not have authorization from their parents/legal tutors). The measures were adminis-
tered in small group settings.

IBM SPSS Statistics v26 (IBM SPSS 2019) and EQS v6.4 (Bentler andWu 2018) were used to analyze
the data. Confirmatory factor analyses (CFAs) were conducted using Maximum Likelihood (ML)
covariance matrixes and robust methods (that perform the best with small samples, non-normal data,
and/or models with large degrees of freedom; see e.g., Bryant and Satorra 2012). The following
goodness of fit indices were used to evaluate the models: Satorra-Bentler chi-square/degrees of free-
dom (SBχ2/df), Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA),
Incremental Fit Index (IFI), and Akaike Information Criterion (AIC). The following criteria were
considered for an adequate fit: SBχ2/df <3, CFI and IFI > .90, RMSEA <.08, and lowest AIC; and for
a good fit: SBχ2/df <2, CFI and IFI > .95, RMSEA <.06, and lowest AIC. Items with standardized
loading above .30 were retained (Blunch 2016). Modification indexes (MI) were checked and used to
improve model fit if necessary. Multiple group CFAs were carried out across gender in order to test the
measurement invariance of the instrument. Changes less than .01 in CFI (ΔCFI < .01), changes less
than .015 in RMSEA (ΔRMSEA< .015), and non-significant SBχ2 difference tests were used as criteria
for the presence of invariance across groups (Putnick and Bornstein 2016).

Pearson and Spearman correlations were used to analyze associations between scale and ordinal
variables respectively, being considered low if below .20, moderate if between .20 and .50, and high if
above .50 (Ferguson 2009). Intercorrelations between the total scale and its factors were also
examined to further assess its construct validity. To compare the male and female groups
ANOVAs were used (Field 2013) with effect size (partial Eta squared – ηp

2). Cronbach’s alpha and
omega coefficients (considered adequate if above .70), mean inter-item correlations (MIIC; consid-
ered good if within the .15-.50 range), and corrected item-total correlation ranges (CITCR; con-
sidered adequate if above .20) were used to examine reliability (Finch, Immekus, and French 2016).
The omega coefficient was used due to the fact it is considered a better estimator of reliability that
does not underestimate reliability like alpha does (Dunn, Baguley, and Brunsden 2014).

Results

We began our analysis of the psychometric properties of the BSCS and BSCS-R by examining its
latent factor structures. Table 1 displays the different goodness of fit indices were obtained regarding
the several CFA models. The BSCS one-factor model and the BSCS-R two-factor model were
considered the best fitting models and were used in all the subsequent psychometric analysis
procedures.
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Table 2 displays the item loadings for the one-factor model of the BSCS and the two-factor model
of the BSCS-R for the total sample. All items had loadings above the recommended .30 value.

Next, we tested for measurement invariance of the BSCS and BSCS-R across gender (males versus
females) and setting (forensic versus school) (Table 3). In the first three cases tested strong
invariance did hold because the ΔCFIs between the models were below the .01 cutoff and the
ΔRMSEAs were below the .015 cutoff. This indicates that the constraints specified do hold in these
three cases and that there is equivalence across gender and setting. However, in the final case (i.e.,
BSCS-R School vs. Forensic male) strong measurement invariance did not hold because the
ΔRMSEA was clearly above the .015 cutoff and the ΔSBχ2(df) value was significant corroborating it.

The correlations between the BSCS total, the BSCS-R total, the Impulsivity factor (reversed scored, i.e.,
Impulsivity control factor) and the Restraint factor were always positive and high (i.e., above .50) among
the male and female school samples. These strong correlations were in line with what was expected.

Table 1. Goodness of fit indexes.

Models SBχ2/df IFI CFI
RMSEA
(90% CI) AIC

Total sample
1-factor (13 items)
1-factor (8 items)
2-factor (8 items)
2-factor 2nd order (8 items)
Male school sample
1-factor (13 items)
1-factor (8 items)
2-factor (8 items)
2-factor 2nd order (8 items)
Female school sample
1-factor (13 items)
1-factor (8 items)
2-factor (8 items)
2-factor 2nd order (8 items)
Male forensic sample
1-factor (13 items)
1-factor (8 items)
2-factor (8 items)
2-factor 2nd order (8 items)

4.19
2.25
1.46
2.16

2.35
1.99
1.44
1.81

1.78
1.08
1.96
1.76

1.28
1.39
1.41
1.48

.99

.99

.99

.99

.98

.99

.99

.99

.99

.99

.99

.98

.96

.95

.95

.94

.98

.99

.99

.99

.98

.99

.99

.99

.98

.99

.99

.98

.96

.95

.95

.93

.07(.06-.08)

.05(.03-.06)

.03(.00-.05)

.04(.02-.06)

.07(.06-.09)

.06(.03-.09)

.04(.00-.07)

.06(.02-.09)

.06(.04-.08)

.02(.00-.06)

.00(.00-.02)

.06(.02-.10)

.05(.00-.07)

.05(.00-.10)

.06(.00-.10)

.06(.00-.10)

142.19
4.94

–10.21
2.86

23.63
–0.14
-20.57
–13.67

-14.41
–18.46
-20.38
–3.96

-46.60
–12.36
-11.29
–10.17

BSCS-R = Brief Self-Control Scale – Refined; SBχ2/df = Satorra-Bentler chi-square/degrees of freedom; IFI = Incremental Fit Index;
CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; C.I. = confidence interval; AIC = Akaike
Information Criteria

Table 2. Loadings for the confirmatory one- and two-factor structures among the total sample.

BSCS BSCS-R factor 1 BSCS-R factor 2

1. I have a hard time breaking bad habits.R .70 .73
2. I am lazy.R .68 – –

3. I say inappropriate things.R .80 – –

4. I do certain things that are bad for me, if they are fun.R .85 .85
5. I refuse things that are bad for me. .85 – –

6. I wish I had more self-discipline.R .73 .64
7. I am good at resisting temptation. .84 .87
8. People would say that I have iron self-discipline. .74 .75
9. Pleasure and fun sometimes keep me from getting work done.R .67 .68
10. I have trouble concentrating.R .72 – –

11. I am able to work effectively toward long-term goals. .79 – –

12. Sometimes I can’t stop myself from doing something […].R .88 .91
13. I often act without thinking through all the alternatives.R .77 .76

BSCS = Brief Self-Control Scale; BSCS-R = BSCS-Refined; BSCS-R factor 1 = Impulsivity; BSCS-R factor 2 = Restraint; R = Reversible
items; – = items not included in the two-factor refined structure
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However, among the forensic sample the correlations tended to be weaker, with the correlation between
the two factors dropping to a moderate level below .50 (see Table 4).

Table 5 presents the internal consistency of the BSCS and BSCS-R estimated using several
methods, namely Cronbach’s alphas, Omega coefficients, mean inter-item correlations, and cor-
rected item-total correlations. These values ranged from adequate to good for both measures
regarding the male and female school samples. However, the BSCS-R total and its 2 factors failed
to reach adequate values (e.g. Alpha and Omega below .70) among the forensic sample.

Table 6 presents the discriminant, criterion-related and convergent validities of the BSCS and BSCS-R.
The discriminant validity with impulsivity (SUPPS-P), triarchic psychopathic traits (YPI-Tri-S), dark triad
traits of personality (DD), aggression (PCS-20), self-reported delinquency (AHSRD), and conduct disorder

Table 3. Invariance tests.

Model SBχ2(df) ΔSBχ2(df) CFI RMSEA

BSCS Male vs. Female school
Configural model (no constrains) 240.38(108) – .99 .07(.06-.08
Scalar (strong) invariance

BSCS School vs. Forensic male
Configural model (no constrains)
Scalar (strong) invariance

BSCS-R Male vs. Female school
Configural model (no constrains)
Scalar (strong) invariance

BSCS-R School vs. Forensic male
Configural model (no constrains)
Scalar (strong) invariance

246.33(120)

222.23(108)
235.49(120)

49.01(26)
56.62(34)

52.37(26)
96.19(34)

12.94(12)ns

–

21.53(12)*

–

7.97(8)ns

–

32.13(08)*

.99

.98

.98

.99

.99

.99

.98

.07(.06-.08)

.07(.06-.09)

.07(.06-.08)

.06(.04-.09)

.05(.03-.08)

.07(.04-.10)

.10(.07-.12)

SBχ2(df) = Satorra-Bentler chi-square (degrees of freedom); CFI = Comparative Fit Index; RMSEA = Root Mean Square Error
of Approximation .90 confidence interval; *p < .05

Table 4. Pearson correlation matrixes.

BSCS BSCS-R Impulsivity Restraint

Male/Female school
BSCS 1
BSCS-R .98***/.97*** 1
Impulsivity .95***/.92*** .96***/.93*** 1
Restraint .91***/.86*** .94***/.90*** .80***/.68*** 1
Male forensic
BSCS 1
BSCS-R .94*** 1
Impulsivity .73*** .80*** 1
Restraint .83*** .86*** .38*** 1

BSCS = Brief Self-Control Scale; BSCS-R = BSCS-Refined
*** p < .001

Table 5. Internal consistency.

BSCS BSCS-R Impulsivity Restraint

Male/Female school
Alpha .94/.91 .92/.86 .88/.80 .84/.75
Omega .95/.92 .93/.87 .88/.83 .86/.78
MIIC .56/.43 .59/.43 .64/.49 .57/.43
CITCR .41-.84/.49-.73 .62-.82/.58-.71 .69-.82/.55-.70 .66-.73/.42-.63
Male forensic
Alpha .75 .67 .58 .61
Omega .76 .68 .59 .63
MIIC .19 .17 .19 .24
CITCR .21-.66 .21-56 .20-.39 .25-.48

BSCS = Brief Self-Control Scale; BSCS-R = BSCS-Refined; Alpha = Cronbach´s alpha; Omega = Omega coefficient;
MIIC = Mean inter-item correlation; CITCR = Corrected item-total correlation range
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symptoms (CDS) mostly revealed the expected negative significant correlations. The criterion-related
validity with the crime seriousness index (ICS) also revealed the expected negative significant correlations.
Lastly, the convergent validity was examined with the EMAE, mostly showing the expected positive
significant correlations.

Table 6. Discriminant, criterion-related and convergent validities.

BSCS BSCS-R Impulsivity Restraint

Male/Female school
SUPPS-P total
Negative urgency
Lack of perseverance
Lack of premeditation
Sensation seeking
Positive urgency

YPI-Tri-S total
Boldness
Disinhibition
Meanness

DD total
Machiavellianism
Psychopathy
Narcissism

PCS-20 total
Reactive-Relational
Proactive-Relational
Reactive-Overt
Proactive-Overt

AHSRD total
Nonviolent
Violent

CDS total
ICS total
EMAE total
Male forensic
SUPPS-P total
Negative urgency
Lack of perseverance
Lack of premeditation
Sensation seeking
Positive urgency

YPI-Tri-S total
Boldness
Disinhibition
Meanness

DD total
Machiavellianism
Psychopathy
Narcissism

PCS-20 total
Reactive-Relational
Proactive-Relational
Reactive-Overt
Proactive-Overt

AHSRD total
Nonviolent
Violent

CDS total
ICS total
EMAE total

−.88***/-.78***
-.79***/-.61***
-.61***/-.56***
-.82***/-.71***
-.63***/-.51***
-.82***/-.67***
-.83***/-.68***
-.76***/-.63***
-.79***/-.59***
-.82***/-.62***
-.79***/-.60***
-.74***/-.57***
-.83***/-.63***
-.48***/-.32***
-.69***/-.45***
-.41***/-.35***
-.58***/-.28***
-.68***/-.42***
-.71***/-.45***
-.72***/-.59***
-.75***/-.59***
-.56***/-.29***
-.76***/-.53***
-.74***/-.54***
.82***/.68***

-.56***
-.59***
-.03

-.43***
-.04

-.51***
-.55***
-.44***
-.44***
-.59***
-.54***
-.37***
-.53***
-.41***
-.55***
-.36***
-.41***
-.55***
-.55***
-.50***
-.48***
-.48***
-.57***
-.27**
.65***

−.86***/-.76***
-.79***/-.58***
-.57***/-.53***
-.80***/-.69***
-.62***/-.50***
-.81***/-.65***
-.82***/-.67***
-.75***/-.63***
-.78***/-.57***
-.80***/-.62***
-.78***/-.59***
-.73***/-.57***
-.83***/-.60***
-.48***/-.33***
-.68***/-.44***
-.40***/-.33***
-.57***/-.27***
-.68***/-.43***
-.70***/-.46***
-.72***/-.55***
-.75***/-.56***
-.55***/-.27***
-.76***/-.55***
-.74***/-.53***
.81***/.66***

-.53***
-.57***
-.07

-.40***
-.03

-.51***
-.57***
-.48***
-.44***
-.59***
-.51***
-.37***
-.49***
-.37***
-.53***
-.37***
-.39***
-.54***
-.50***
-.47***
-.45***
-.43***
-.52***
-.22*
.60***

−.85***/-.74***
-.78***/-.60***
-.58***/-.50***
-.79***/-.67***
-.60***/-.47***
-.80***/-.68***
-.81***/-.67***
-.74***/-.60***
-.77***/-.58***
-.80***/-.62***
-.79***/-.59***
-.72***/-.55***
-.83***/-.63***
-.49***/-.32***
-.69***/-.43***
-.40***/-.32***
-.57***/-.27***
-.68***/-.41***
-.70***/-.45***
-.70***/-.57***
-.73***/-.57***
-.56***/-.27***
-.75***/-.56***
-.72***/-.53***
.79***/.62***

-.45***
-.50***
-.04

-.34***
-.01

-.45***
-.44***
-.36***
-.32***
-.47***
-.42***
-.29**
-.37***
-.34***
-.45***
-.37***
-.36***
-.40***
-.40***
-.37***
-.34***
-.36***
-.42***
-.22*
.51***

−.77***/-.64***
-.71***/-.46***
-.51***/-.47***
-.72***/-.58***
-.57***/-.45***
-.73***/-.51***
-.74***/-.55***
-.69***/-.54***
-.70***/-.45***
-.71***/-.50***
-.69***/-.48***
-.66***/-.49***
-.73***/-.46***
-.42***/-.27***
-.61***/-.37***
-.34***/-.28***
-.52***/-.22**
-.61***/-.38***
-.62***/-.38***
-.65***/-.44***
-.69***/-.45***
-.48***/-.23**
-.69***/-.44***
-.69***/-.44***
.75***/.57***

-.42***
-.46***
-.06

-.32***
-.05

-.40***
-.50***
-.42***
-.40***
-.51***
-.43***
-.33***
-.44***
-.27**
-.43***
-.25**
-.30**
-.49***
-.42***
-.41***
-.41***
-.36***
-.44***
-.14
.49***

BSCS = Brief Self-Control Scale; BSCS-R = BSCS-Refined; SUPPS-P = Short UPPS-P Impulsive Behavior scale; YPI-Tri-S = Youth
Psychopathic Traits Inventory – Triarchic – Short; DD = Dirty Dozen; PCS-20 = Brief Peer Conflict Scale; AHSRD = Add Health Self-
Report Delinquency scale; CDS = Oregon Adolescent Depression Project Conduct Disorder Screener; ICS = Index of Crime
Seriousness; EMAE = Motivation Scale for School Learning

*** p < .001, ** p < .01, * p < .05
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Finally, in Table 7 the known-groups validity is demonstrated comparing the male forensic
sample, the male school sample, and the female school sample. The descriptives and ANOVA results
revealed significant differences between the three groups, and all post-hoc pairwise comparisons
using the Games-Howell test were significant (p < .001).

Discussion

The primary aim of the present study was to assess the psychometric properties of the BSCS and
BSCS-R among forensic and school samples of Portuguese youth while testing for measurement
invariance across gender and setting. We hypothesized that the BSCS/BSCS-R would show: 1) the
presumed latent factor structures and measurement invariance; 2) adequate internal consistency; 3)
discriminant validity and convergent validity; 4) criterion validity; and 5) known-groups validity.

Considering the results obtained, the two-factor model of the BSCS-R described by Maloney,
Grawitch, and Barber (2012) presented the best support in terms of the goodness-of-fit indexes
among the total sample, the male school sample and the female school sample. However, the one-
factor model of the original BSCS developed by Tangney, Baumeister, and Boone (2004) presented
the best support among the forensic sample. It is also worth mentioning that the 2-factor 2nd order
model of the BSCS-R not previously examined by Maloney, Grawitch, and Barber (2012) also
presented generally acceptable fits, justifying the use of a total score.

Strong measurement invariance was demonstrated regarding the two cases of the BSCS (Male vs.
Female school, and School vs. Forensic male) and one case of the BSCS-R (Male vs. Female school)
indicating that the models share enough similarities that allow for impartial group mean compar-
isons (Millsap and Olivera-Aguilar 2012). However, the BSCS-R School vs. Forensic male case failed
to demonstrate strong measurement invariance, indicating that the BSCS-R should be used with
caution in forensic settings when the aim is to compare groups. Our results are relevant because
when reviewing previous research it is evident that very few studies tested for BSCS measurement
invariance across gender (see e.g., Morean et al. 2014) and none we are aware of tested it regarding
the BSCS-R. Additionally, we could not find any studies that examined measurement invariance
among youth samples. Because of that our study adds to the existing literature.

As expected, the associations between the BSCS total, the BSCS-R and its factors among the male
and female school samples exhibited positive high significant associations. However, among the
forensic sample the correlations tended to be weaker, with the correlation between the two factors of
the BSCS-R falling sharply to a mere moderate level. Even so, these results, especially the ones
regarding the male and female school samples, can be considered somewhat better than previously
obtained ones that found lower correlations between the two factors of the BSCS-R (e.g., Lindner,
Nagy, and Retelsdorf 2015; Maloney, Grawitch, and Barber 2012).

Internal consistency values estimated by Alpha and Omega coefficients for the BSCS and the
BSCS-R across the male and female school samples suggested mostly good reliability for the total
scale and its dimensions (Dunn, Baguley, and Brunsden 2014). These values were consistent with
previously reported values (e.g., Maloney, Grawitch, and Barber 2012). However, when considering
the forensic sample the BSCS-R total and its two factors failed to reach adequate values (i.e., Alpha
and Omega below .70, substantially lower mean inter-item correlations and corrected item-total

Table 7. Known-groups validity.

Male forensic M(SD) Male school M(SD) Female school M(SD) F, p, ηp
2

BSCS total 36.51(4.46) 45.16(8.40) 48.54(6.52) 120.38, .000, .29
BSCS-R total 22.10(2.89) 27.83(5.24) 29.90(4.03) 130.83, .000, .30
Impulsivity 11.60(1.58) 14.54(3.05) 15.85(2.37) 113.27, .000, .28
Restraint 10.49(1.89) 13.29(2.46) 14.05(2.02) 111.28, .000, .27

BSCS = Brief Self-Control Scale; BSCS-R = BSCS-Refined; F = Anova statistic; p = p-value; ηp
2 = Partial Eta squared effect size
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correlation ranges), suggesting that the BSCS-R may not be a reliable measure when used in
a forensic setting.

The discriminant validity with measures of impulsivity, triarchic psychopathic traits, dark triad traits of
personality, aggression, self-reported delinquency, and conduct disorder symptoms revealed the negative
correlations that were expected consistent with previously reported findings (e.g., Baron 2003; Jonason and
Tost 2010; Romer, Duckworth, Sznitman, and Park 2010; Tangney, Baumeister, and Boone 2004; Wright
et al. 2017). The criterion-related validity with the crime seriousness index also revealed the expected
negative correlations. Lastly, the convergent validity was examined with a motivation for school learning
measure, mostly showing the expected positive significant correlations. Unfortunately, we could not use
another measure of self-control because we are not aware of previous validations of such measures in
Portugal. It is important to mention that the general pattern of correlations tended to be higher among the
male and female school samples, the forensic sample presenting some cases of low non-significant
correlations. We should have in mind that the BSCS/BSCS-R (unlike low self-control scales) measures
increased levels of self-control (i.e., higher scores indicate higher levels of self-control) leading to positive
correlations in terms of convergent validity with motivation for school learning, and to negative ones in
terms of divergent validity with the rest of the measures mentioned above. Studies using low self-control
measures would show opposite correlations with these variables.

The known-groups validity, namely comparing the male and female school youth and the forensic
and school male settings, was also demonstrated because the females did indeed score higher than
the males on the BSCS, the BSCS-R and its factors, and the males from the school sample also scored
higher than the males from the forensic sample. These results corroborate previous research and add
to the literature investigating self-control differences between males and females, and between
forensic and community settings (e.g., Burton et al. 1998; DeLisi et al. 2010; Gibson et al. 2010;
Higgins and Tewksbury 2006; Shekarkhar and Gibson 2011). However, technically it is important to
mention that the lack of strong measurement invariance of the BSCS-R among the forensic and
school male settings would preclude any such group comparisons.

Overall, findings suggest that the Portuguese translation of the BSCS/BSCS-R provides a good
overall assessment of the self-control construct, mostly supporting its use across different samples,
settings and cultures. The current study was the first to examine the psychometric properties of the
BSCS/BSCS-R among samples of male and female youth while simultaneously testing for measure-
ment invariance. We must conclude that the original BSCS can be considered a useful and promising
instrument in assessing self-control using a self-report format. However, caution is advised when
using the refined BSCS-R in a forensic setting because strong measurement invariance was not
demonstrated and internal consistency was below the commonly acceptable level.

Although our current focus was on psychometrics, the findings are also relevant to practitioners
particularly those who work with at-risk and adjudicated youth who exhibit self-control deficits. Self-
control can be improved via evidence-based treatments and a recent study of self-control treatment among
juvenile offenders in the United States indicated significant improvements that even were associated with
lower recidivism after release from juvenile custody (Hay, Widdowson, and Young 2018). This means that
even youth in correctional settings can benefit from self-control interventions that when successful can
result in global self-regulation habilitation.

Our study was characterized by some of limitations. First, our forensic sample was somewhat small
when compared with our male and female school sample. However, we considered it was important to
include a forensic sample because no previous investigation compared the BSCS/BSCS-R among forensic
and school samples of male and female youth while testing for measurement invariance across gender
(males versus females) and setting (forensic versus school). Second, the cross-sectional nature of the current
study did not allow for an examination of the stability of the features assessed over time (i.e., temporal
stability). Third, the fact that the measures used in the current study where presented in the self-report
format may be problematic in terms of shared methods variance (i.e., variance may be attributable to the
measurement method rather than to the constructs that the measures are assumed to represent). Fourth,
the convergent validity was not assessed using another measure of self-control because we are not aware of
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previous validations of such measures in Portugal. Further psychometric research is needed (e.g., cross-
validation using bigger forensic samples ofmale and female youth offenders) to arrive atmore concrete and
definitive conclusions.

Conclusion

Despite such limitations, the benefits in terms of using a brief measure such as the BSCS for research
and real world interventions are considerable. For example, at-risk for delinquency youth who are
identified as having low self-control would be good candidates for programs that emphasize self-
discipline, prosocial skills and behavior management techniques. We hope our findings provide support
for improved use of the BSCS with justice-involved youth when researching deviance and crime.
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