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Abstract

Self-regulation is the basic capacity to regulate one’s thoughts, emotions, and
behaviors. The aim of the present study is to examine the psychometric properties of
the Self-Regulation Scale (SRS) among male and female Portuguese youth participants
(N=559 youth, M=16.51years, SD=1.07, range=14-20years). The three-factor
model composed of the Emotional, Cognitive, and Behavioral regulation subscales
obtained adequate fit, although the fit of the second-order model was also acceptable.
Internal consistency as measured by the alpha and omega reliability estimators was
good. Significant associations were found with psychometric measures of relevant
constructs (e.g., self-control, psychopathic traits, criminogenic cognitions), and
external criterion-related variables (e.g., engaging in activities against the law, alcohol
and drug abuse). Cross-gender measurement invariance was supported, with females
scoring significantly higher on the Cognitive regulation subscale, and males scoring
significantly higher on the Emotional regulation subscale. The findings support the use
of the SRS to validly and reliably measure self-regulation in Portuguese youth.
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Plain Language Summary

Portuguese version of the Self-Regulation Scale among youth

The measurement of psychological constructs is a very important part of scientific
research, including in forensic psychology/psychiatry and criminology. Self-regulation
is conceptualized as the capacity to modulate emotions, attention and behavior,
and has been linked to serious and violent juvenile delinquency. The Self-Regulation
Scale (SRS) is an important measure of self-regulation. This study examined the
psychometric properties of the SRS among male and female Portuguese youth
participants (N=559). Our findings support the use of the SRS measure to conduct
empirical research among youth.
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Introduction

Self-regulation—the overarching capacity to control one’s thoughts, emotions, and
behaviors—is a fundamental component of human functioning. It enables adaptation
to social and cultural norms, supports goal-directed behavior, and moderates emo-
tional and behavioral impulses in everyday life. Unsurprisingly, self-regulation figures
prominently across major psychological and criminological theories, including the
general theory of crime (Gottfredson & Hirschi, 1990), developmental taxonomy
(Mofftitt, 1993), general strain theory (Agnew, 1992), temperament theory (DeLisi &
Vaughn, 2014), and the p factor model of psychopathology (Caspi et al., 2014). Across
these frameworks, self-regulation is conceptualized as a multidimensional construct
encompassing emotional, cognitive, and behavioral control, each contributing to adap-
tive functioning and resilience.

Self-regulatory capacity has been consistently linked to a wide range of psycho-
logical, social, and behavioral outcomes, including physical health, depression, sub-
stance dependence, socioeconomic attainment, family and relationship functioning,
and involvement in crime and violence (Billen et al., 2022; Caspi et al., 2016; DeLisi
& Vaughn, 2011; Frias-Armenta et al., 2012; Moffitt et al., 2011; Nigg, 2017). In
forensic and criminal justice contexts, self-regulation provides a foundation for reha-
bilitation and intervention programs that target behavioral control and adaptive cop-
ing. Yet, despite its centrality, the construct has been defined inconsistently, with
boundaries that overlap with related domains such as impulsivity, executive function-
ing, and delay of gratification (de Ridder et al., 2012; Duckworth & Kern, 2011;
Gottfredson & Hirschi, 1990). This conceptual overlap has contributed to measure-
ment challenges and theoretical ambiguity, underscoring the need for standardized
instruments that capture self-regulation as a multidimensional, developmentally sensi-
tive construct (Novak & Clayton, 2001).



Pechorro et al. 3

The Self-Regulation Scale (SRS; Novak & Clayton, 2001) was developed to meet
this need and comprises three subscales—Emotional, Cognitive, and Behavioral
Regulation—designed to capture distinct but interrelated components of self-regula-
tory functioning. Emotional regulation reflects the capacity to manage distress and
frustration; cognitive regulation involves planning and goal setting; and behavioral
regulation encompasses impulse control and attentional focus (Novak & Clayton,
2001). Originally created to examine how context influences patterns of progression
in cigarette smoking behavior, the SRS has since been widely applied in normative,
educational, clinical, and forensic settings, demonstrating strong psychometric proper-
ties and consistent associations with academic achievement, emotional well-being,
prosocial behavior, and reduced internalizing and externalizing symptoms (Crandall
et al., 2017; Hardy et al., 2020; Liu et al., 2018; Memmott-Elison & Moilanen, 2021;
Rogers et al., 2019; Xiao et al., 2025).

Most validation studies have supported the original three-factor correlated structure
of the SRS (e.g., Gajda et al., 2022; Zhou et al., 2016), consistent with the conceptual-
ization of self-regulation as comprising interdependent but distinguishable domains.
However, alternative structural representations have also been explored. Rodzen and
Gajda (2024) confirmed the three-factor structure using a higher-order model that
incorporated two behavioral subdimensions—hyperactivity and attention—reflecting
the multidimensional nature of behavioral regulation. Given these variations, it
remains unclear whether self-regulation is best represented by interrelated first-order
factors, a single higher-order construct, or a model that includes specific subdimen-
sions. Establishing how well these structural models generalize across linguistic and
cultural contexts is therefore critical.

Evidence from cross-cultural research suggests that the SRS performs robustly
across diverse cultural contexts, including China, Poland, South Korea, Malaysia,
Nigeria, and Croatia, with studies reporting strong internal consistency (a.=.72—.96)
and good model fit (CFI=.90, RMSEA = .06; Gajda et al., 2022; Kurtovi¢ et al.,
2021; Lee et al., 2012; Ujunwa et al., 2020; Zulkefly et al., 2021; Zhou et al., 2016).
Nonetheless, subtle cultural differences in how individuals interpret, and report, regu-
latory behaviors have been observed, likely reflecting variations in socialization, edu-
cational norms, and expectations surrounding emotional expression (Rodzen & Gajda,
2024). To date, no studies have validated the SRS among Portuguese speakers.
Establishing its validity in this population is particularly important because Portugal’s
sociocultural context emphasizes interpersonal harmony, respect for social norms, and
emotional moderation, consistent with broader Southern European collectivist tenden-
cies (Hofstede et al., 2010; Inglehart, 2020). These cultural orientations may influence
how adolescents perceive and report emotional and behavioral control. Moreover,
Portuguese educational and family systems traditionally emphasize behavioral disci-
pline, responsibility, and goal-directed planning as core developmental values (Simoes
& Calheiros, 2016), potentially accentuating cognitive aspects of regulation. Testing
the SRS in Portuguese speakers therefore allows for a rigorous evaluation of the scale’s
cross-cultural generalizability and structural validity.
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Developmental stage may also influence the performance of the SRS. Although
self-regulation develops across the life span, adolescence represents a critical period
of neural, emotional, and social reorganization during which regulatory systems
become increasingly integrated (Farley & Kim-Spoon, 2014; Jaramillo et al., 2017;
Montroy et al., 2016). While early self-regulation predicts lifelong outcomes, evidence
suggests that targeted interventions in adolescence and emerging adulthood can still
yield substantial benefits (Richmond-Rakerd et al., 2021). Because self-regulatory
capacities continue to consolidate during this stage, factor structures established in
adult or mixed-age samples may not generalize directly to youth populations.
Differences in emotional reactivity, planning ability, and impulse control across devel-
opment (Casey et al., 2008; Nigg, 2017), further highlighting the importance of vali-
dating the SRS among adolescents to ensure developmental sensitivity and applicability
for research and intervention.

In addition to cultural and developmental influences, potential sex differences war-
rant consideration. Research on sex differences in self-regulation has produced mixed
results. Meta-analytic and longitudinal studies indicate that females often demonstrate
higher levels of emotional and behavioral regulation, effortful control, and empathy
(Else-Quest et al., 2006; Montroy et al., 2016; Nigg, 2017), whereas males typically
exhibit greater impulsivity and externalizing behaviors (DeLisi & Vaughn, 2011;
Krueger et al., 2007). Neurodevelopmental research suggests that brain regions sup-
porting regulatory control (e.g., prefrontal and anterior cingulate cortices) mature ear-
lier in females (Lenroot & Giedd, 2010), which may contribute to observed mean-level
differences during adolescence. However, such differences may instead reflect varia-
tions in expression rather than true underlying differences. Prior cross-cultural work
with the SRS and related constructs (e.g., Zhou et al., 2016) indicates that while males
and females may differ in average scores, the latent dimensions of self-regulation
remain consistent across groups. Determining whether the SRS measures self-regula-
tion equivalently across males and females, that is, whether the same factor structure
and item loadings apply to both groups, is essential for ensuring that any observed
differences reflect true variations in self-regulatory ability rather than measurement
bias. Together, these cultural, developmental, and gender considerations underscore
the importance of evaluating the SRS’s psychometric properties among Portuguese
adolescents and across biological sex.

The Current Study

Building on this prior evidence, the present study evaluated the psychometric proper-
ties of the SRS among Portuguese adolescents. Although we also test higher-order and
bifactor representations, we expect that a correlated-factor model would best capture
the construct’s latent structure in this sample due to the evidence that emotional, cog-
nitive, and behavioral regulation represent interrelated but distinct processes (Moffitt,
1993; Nigg, 2017) and to align with frameworks emphasizing multidimensional,
domain-specific processes that jointly promote adaptive functioning (de Ridder et al.,
2012; Novak & Clayton, 2001).
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In addition, we assessed measurement invariance across biological sex, as gendered
socialization and cultural norms may influence the expression of regulatory behaviors
without altering their underlying structure (Farley & Kim-Spoon, 2014; Jaramillo
et al., 2017). Prior cross-cultural work suggests the presence of measurement invari-
ance across gender in Chinese children (Zhou et al., 2016), supporting our expectation
of configural and metric invariance across male and female adolescents. Consistent
with prior research, we anticipated small mean-level differences across subscales, with
females showing higher cognitive and behavioral regulation and males displaying
higher emotional reactivity and impulsivity (Else-Quest et al., 2006; Montroy et al.,
2016; Nigg, 2017).

To evaluate construct validity, we examined associations between the SRS and
related psychological constructs that reflect both adaptive and maladaptive aspects of
self-regulation. Self-regulation is conceptually intertwined with self-control and exec-
utive functioning (de Ridder et al., 2012), and prior research has shown positive cor-
relations between SRS scores and measures of self-control and emotional regulation
(Gajda et al., 2022; Liu et al., 2018), which we expected to replicate here. Conversely,
deficits in self-regulation are theoretically linked to higher psychopathic traits, antiso-
cial behavior, and delinquency (DeLisi & Vaughn, 2011), and we expected these rela-
tionships to emerge in the current sample as well. Examining these relationships
provides evidence of convergent and discriminant validity.

To assess criterion-related validity, we examined associations between the SRS and
real-world behavioral outcomes, specifically, engaging in illegal activities and alco-
hol, tobacco, and drug use, that are conceptually tied to self-regulatory control. Poor
self-regulation is consistently implicated in the onset and persistence of externalizing
behaviors (DeLisi & Vaughn, 2011; Moffitt et al., 2011; Rollins & Crandall, 2021),
making these outcomes particularly relevant for testing the scale’s applied and predic-
tive utility in both community and forensic youth contexts.

Finally, we evaluated known-groups validity, testing whether the SRS differentiates
among theoretically relevant subgroups. Prior research indicates that individuals
engaging in antisocial or substance-related behaviors typically exhibit poorer self-
regulation (Crandall et al., 2018; DeLisi & Vaughn, 2011; Rollins & Crandall, 2021).
Similarly, mean-level sex differences have been documented, with females generally
demonstrating higher cognitive regulation and males demonstrating higher emotional
reactivity (Else-Quest et al., 2006; Montroy et al., 2016; Nigg, 2017). Documenting
such expected patterns would provide evidence of the scale’s discriminative power.

Accordingly, we made the following hypotheses: that the SRS would (a) demon-
strate a correlated three-factor structure with adequate model fit relative to alternative
one-factor, higher-order, and bifactor representations; (b) exhibit measurement invari-
ance across biological sex, indicating structural equivalence of the factor solution for
male and female adolescents; (c) show strong internal consistency and significant
positive intercorrelations among the Emotional, Cognitive, and Behavioral Regulation
subscales; (d) display expected patterns of construct validity, evidenced by positive
associations with self-control and negative associations with psychopathic traits and
antisociality; (e) demonstrate criterion-related validity through significant negative
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correlations with engagement in illegal activities and substance use behaviors; and (f)
demonstrate known-groups validity, with females expected to show higher scores on
Cognitive and Behavioral Regulation and males higher scores on Emotional
Dysregulation, consistent with prior research.

Method

Participants

The current sample consisted of 559 youth (M=16.51years, SD=1.07, range= 14—
20years) from Portugal, composed of female participants (n=272, M=16.42years,
SD=.98, range=14-20years) and male participants (n=287, M=16.61years,
SD=1.13, range= 14-20years). Most participants reported being Portuguese nationals
(88.9%), white/Caucasian (87.7%), from a two-parent household (57.6%), from an
urban/semi-urban background (91.2%), and having an average of 10years of educa-
tion (SD=.91, range 8—12 years). About 23% reported having engaged in illegal activi-
ties, about 8% reported having had problems with the law/police, and less than 1%
reported having been sentenced to detention/incarceration.

The sample was a convenience sample collected using presential questionnaire col-
lection (i.e., participants were asked to take the questionnaires listed in the materials
in an appropriate individual or small group setting). The main exclusion criteria
included being younger than 14 years old, being older than 20 years old, and not under-
standing the Portuguese language. The sample was collected from schools situated in
southern Portugal (e.g., Setubal, Seixal, Faro, Portimao). The response rate was about
93%. Anonymity was preserved (i.c., no form of identification was collected). Standard
mandatory informed consent was obtained from all willing participants. No form of
compensation, financial, monetary or otherwise, was provided for participating in this
study. Questionnaires with missing values were excluded from the study.

The ethics committees (of the Directorate General of Education—Ministry of
Education of Portugal, and of the University where the first author is affiliated) granted
authorization to conduct the present study. Data collection was part of a larger study
about criminal recidivism among juveniles and adults. The current investigation fol-
lows the ethical standards of the 1964 Declaration of Helsinki, and its amendments.

Measures

Self-Regulation Scale (SRS; Novak & Clayton, 2001). The SRS is a self-report mea-
sure of self-regulation composed of three subscales tapping the emotional, cognitive,
and behavioral dimensions of self-regulation. The original exploratory factor analysis
(EFA) of the initial pool of items performed by Novak and Clayton (2001) revealed a
three-factor solution that corresponded to dimensions of self-regulation consistent
with previous research (e.g., Dawes, et al., 1999; Martin et al., 1994). The Emotional
regulation subscale is composed of 9 items that tap the ability to regulate negative
emotions; the Cognitive regulation subscale is composed of 10 items that tap
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the ability to exhibit forward thinking and planning; and the Behavioral regulation
subscale is composed of 7 items that tap the ability to exercise control over hyperactiv-
ity and aggression. All SRS items in the current study were formatted as 4-point Likert
scales with anchors 1 (Never true) and 4 (Always true). The Emotional and the
Behavioral subscales are reverse-scored. Factor scores are obtained by adding the
respective items. An increased prevalence of self-regulation is reflected in higher
scores. Reliability values will be provided in the Results section.

Brief Self-Control Scale (BSCS; Tangney et al., 2004). The BSCS is self-report
measure of the self-control construct. All BSCS items (13 items total) in the current
study were formatted as 5-point Likert scales with anchors 1 (Strongly disagree) and 5
(Strongly agree). The BSCS is unidimensional, and the total score can be obtained by
adding all the items, after reversing the appropriate items. An increased prevalence of
self-control is reflected in higher scores. The BSCS Portuguese version was used in
the current study (Pechorro et al., 2021). Reliability for this study was BSCS a=.87

Light Triad Scale (LTS; Kaufman et al., 2019). The LTS is a self-report measure
of the light side of personality composed of three factors with four items each: Faith in
Humanity, Humanism, and Kantianism. All LTS items in the current study were for-
matted as 5-point Likert scales with anchors 1 (Strongly disagree) and 5 (Strongly
agree). Factor scores are obtained by adding the respective items, and a total score can
also be obtained by adding all the items. An increased prevalence of these three light
traits is reflected in higher scores. The LTS Portuguese version was used in the current
study (Pechorro, Baptista et al., in press). Reliability for this study was LTS total
o=.84, Faith in Humanity o.=.77, Humanism a.=.82, and Kantianism a.=.70.

Prosocial Behavior Scale (PBS; Caprara & Pastorelli, 1993). The PBS is self-
report measure of the prosociality construct. The PBS includes 10 items tapping pro-
social behaviors, plus 5 additional filler/control items that do not contribute to the total
score. The current research only examines items measuring prosocial behavior per se.
All items in the current study were formatted as 5-point Likert scales with anchors 1
(Never/almost never true) and 5 (Almost always/always true). The total score can be
obtained by adding all the items. An increased prevalence of prosociality is reflected
in higher scores. The PBS Portuguese version was used in the current study (Pechorro,
Pereira et al., 2025). Reliability for this study was PBS a=.89.

Proposed Specifiers for Conduct Disorder (PSCD; Salekin & Hare, 2016). The
PSCD is a measure of the psychopathy construct, initially focusing on assessing chil-
dren and adolescents. The PSCD is composed of four factors with 6 items each:
Grandiose-Manipulative (GM), Callous-Unemotional (CU), Daring-Impulsive (DI),
and Conduct Disorder (CD). All PSCD items in the current study were formatted as
3-point Likert scales with anchors 0 (Not true), 1 (Somewhat true), and 2 (True). Factor
scores are obtained by adding the respective items, and a total PSCD score can also be
obtained by adding all the items. Higher scores indicate higher levels of these psycho-
pathic-like traits. A PSCD self-report Portuguese version was employed in the current
study (Pechorro, Bonfa-Araujo et al., 2024). Reliability for this study was PSCD total
a=.86, GM a=.68, CU a.=.69, DI a=.76, and CD a.=.79.
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Short Dark Tetrad (SD4; Paulhus et al., 2021). The SD4 is a self-report measure
of personality composed of four factors with seven items each: Machiavellianism,
Narcissism, Psychopathy, and Sadism. All SD4 items in the current study were format-
ted as 5-point Likert scales with anchors 1 (Strongly disagree) and 5 (Strongly agree).
Factor scores are obtained by adding the respective items, while the use of a total score
is not recommended. An increased prevalence of these four dark traits is reflected in
higher scores. The SD4 Portuguese version was employed in the current study
(Pechorro, Karandikar et al., 2023). Reliability for this study was Machiavellianism
a=.76, Narcissism o.=.78, Psychopathy o.=.80, and Sadism o.=.79.

Dark Core of Personality (D; Moshagen et al., 2020). The D25 is a self-report
multidimensional short version developed by (Pechorro, Bonfa-Araujo et al., 2024)
from of the original dark core of personality full measure (D70), composed of five
factors with five items each: Callousness, Deceitfulness, Vindictiveness, Narcissistic
entitlement, and Sadism. All D25 items in the current study were formatted as 5-point
Likert scales with anchors 1 (Strongly disagree) and 5 (Strongly agree). Factor scores
are obtained by adding the respective items, and a total score can also be obtained by
adding all the items. An elevated prevalence of these dark personality traits is reflected
in higher scores. The D25 Portuguese version was employed in the current study
(Pechorro, Bonfa-Araujo et al., 2024). Reliability for this study was D25 total aa=.91,
Callousness, a.=.68, Deceitfulness a.=.78, Vindictiveness o.=.77, Narcissistic entitle-
ment a.=.69, and Sadism a.=.81.

Criminogenic Cognitions Scale (CCS; Tangney et al., 2012). The CCS is a self-
report measure of criminogenic cognitions composed of five factors with five items
each: Notions of entitlement, Failure to accept responsibility, Short-term orientation,
Negative attitudes toward authority, and Insensitivity to impact of crime. All CCS
items in the current study were formatted as 4-point Likert scales with anchors 1
(Strongly disagree) and 4 (Strongly agree). Factor scores are obtained by adding the
respective items, and a total score can also be obtained by adding all the items. An
increased prevalence of criminogenic cognitions is reflected in higher scores. A CCS
Portuguese youth version was employed in the current study. Reliability for this study
was CCS total o.=.86.

Antisociality-Criminality Scale (ACS; Pechorro, Cordeiro et al., 2024). The
ACS is self-report measure of antisociality / criminality (20 items total). All ACS
items in the current study were formatted as 5-point Likert scales with anchors 1
(Never) and 5 (Always or Almost always). The ACS is unidimensional, and a total
score can be obtained by simply adding all the items. An elevated prevalence of anti-
sociality / criminality is reflected in higher scores. The original Portuguese version
was employed in the current study (Pechorro, Cordeiro et al., 2024). Reliability for
this study was ACS a=.92.

Demographics. A sociodemographic self-report questionnaire designed to measure the
usual relevant variables (e.g., ethnicity, nationality, sex, education, family household)
was created to provide sociodemographic information. This questionnaire also
included some criminal questions regarding having been in trouble with the law as a
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defendant, having been arrested by the police, having been sentenced to detention/
prison, and using alcohol/drugs.

Procedures

The recommended translation/back-translation method (American Educational
Research Association—AERA et al., 2014) was followed to fulfill the cross-cultural
translation and subsequent validation process of the SRS. The translation into
Portuguese was conducted taking into consideration both conceptual and linguistic
issues. The back-translation was then independently executed by a native English
speaker translator fluent in Portuguese. After that, the original SRS and its back-trans-
lated version were compared in terms of equivalence. Then, a pilot study was subse-
quently conducted to make sure the participants could easily understand the items.
This brought to a close the translation/back-translation procedure of the Portuguese
version of the SRS (available from the main author upon request).

Data Analyses

SPSS Statistics v28 software (IBM SPSS, 2021) was used to conduct traditional psy-
chometric analysis procedures. For example, descriptive statistics, ANOVAs (with
power estimation and partial Eta squared effect size—m,?), Pearson correlations (low
if <.20, high if >.50, moderate if in between), and reliability. Internal consistency
reliability was examined using ordinal Cronbach’s alpha (o), item-total correlations
(ITC; adequate if >.20), and mean item intercorrelations (MII; adequate if in the range
.15-.50), but also ordinal McDonald’s omega (®; marginal if >.60, adequate if >.70,
good if >.80; excellent if >.90 (Mardco, 2021; Simms & Watson, 2007). The use of
omega is becoming increasingly recommended because it is a better estimator of reli-
ability (Hayes, & Coutts, 2020).

EQS v6.4 software (Bentler & Wu, 2018) was used to conduct Confirmatory Factor
Analysis (CFAs) procedures, employing the Maximum Likelihood Robust (MLR)
estimator and covariance and correlation matrixes. The following usual indexes were
taken into account: Comparative Fit Index (CFI), and Incremental Fit Index (IFI),
Root Mean Square Error of Approximation (RMSEA90% CI), and lowest Akaike
Information Criterion (AIC); for an adequate model fit: CFI and IFI>.90, RMSEA
90%CI<.08, and lowest AIC; for a good model fit: CFI and IFI>.95, RMSEA
90%CI<.06, and lowest AIC. We also considered the Satorra-Bentler scaling correc-
tion chi-square (SBy?) and degrees of freedom (df) ratio. Sample size was mostly in
accordance with the rule-of-thumb of at least a ratio of 10 participants per item when
conducting, and the recommended cut-off for the exclusion of items was a <.40 stan-
dardized loading (Blunch, 2016).

First, different CFA models were examined using EQS: a 1-factor model where all
the items loaded on one factor; a 3-factor model with intercorrelated factors where
items loaded onto the three factors (Emotional, Cognitive, and Behavioral); a 3-factor
second order model with first-order uncorrelated factors where items loaded onto the
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three factors (Emotional, Cognitive, and Behavioral); and a 3-factor bifactor model
with first-order uncorrelated factors where items loaded onto their specific three factors
(Emotional, Cognitive, and Behavioral) and onto a general higher factor. Modification
indices (MI; that is, statistical procedures used to identify potential improvements to a
model by indicating the expected decrease in chi-square goodness-of-fit if a specific
parameter—path or constraint—is added or freed) were used to improve the fits of the
models if necessary. Measurement invariance was then examined using EQS by con-
ducting multigroup CFA using ASBy*(df), CFI(ACFI), and RMSEA (90% C.1.) (Chen,
2007; Cheung & Rensvold, 2002; Putnick & Bornstein, 2016; van de Schoot et al.,
2012), using the standard procedures described by Byrne (2006).

Results

We began by conducting CFA. Item 19 (“I spend money without thinking about it
first.””) performed very poorly and was subsequently excluded due to low loadings
below .30 among the total combined sample and the male and female subsamples.
Table 1 shows the different goodness of fit indices obtained with regard to the CFA
models examined. The three-factor intercorrelated model with MI (between item 10.
“I develop a plan for all my important goals” and item 11. “I put my plans into action”),
the three-factor 2" order model with MI (also between item 10 and item 11), and the
three-factor bifactor model obtained satisfactory fits. However, the three-factor bifac-
tor model (Bornovalova et al., 2020; Brunner et al., 2012) demonstrated some loadings
that were low or negative for specific factors and/or the general higher factor (e.g.,
item 3, item 14). The one-factor model obtained unsatisfactory fits.

Table 2 displays the CFA item loadings for the three-factor intercorrelated model
with MI of the SRS among the total combined sample and the male and female sub-
samples, which, consistent with the previous literature, was our model of choice. All
items loaded above the .40 recommended cutoff.

Table 3 shows the cross-gender invariance analysis of the SRS. The ASBy? (df)
were non-significant, and the CFI and RMSEA (90%C.1.) results can be considered
satisfactory. Additionally, the ACFI was less than .01 (Chen, 2007; Putnick &
Bornstein, 2016). Such results strongly suggest the presence of both weak and strong
measurement invariance.

Table 4 shows the correlation matrix of the SRS total and its subscales across the
different subsamples. These were positive and statistically significant. It is important
to mention that the associations between the Emotional and Cognitive factors were
low, but still significant.

Table 5 shows the internal consistency/reliability values across the total sample and
the male and female subsamples. The alpha and omega coefficients were above .80.
These values can be considered mostly good.

Table 6 shows the correlations of SRS with other psychometric measures used to
establish construct validity. The convergent validity patterns were examined with
measures of constructs of self-control, psychopathic traits, and antisociality/criminal-
ity, among others. The expected associations were mostly obtained, with the exception
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Table I. Fits for the Different Models of the SRS.

RMSEA
Models SBy2/df IFI CFI (90% Cl) AIC
Total sample
| -factor 3,106/275 .52 .52 1413, .14) 2,556
3-factor 913/272 .89 .89 .07(.06, .07) 369
3-factor MIil0-il | 831/271 9l 9l .06(.05, .07) 289
3-factor 2M 906/271 .89 .89 .07(.06, .07) 364
3-factor 2" MIil0-il | 824/270 9l 9l .06(.06, .07) 284
3-factor bifactor 647/249 93 93 .05(.05, .06) 149
Male sample
| -factor 1,569/275 .57 .56 13(.12, .14) 1,019
3-factor 538/272 9l 9l .06(.05, .07) —6
3-factor MIil0-il | 502/271 92 .92 .06(.05, .06) -39
3-factor 2nd 531/271 9l 9l .06(.05, .07) -10
3-factor 2" M1 il0-il | 494/270 93 .92 .05(.05, .06) -45
3-factor bifactor 414/249 .94 .94 .05(.04, .06) -84
Female sample
| -factor 1,736/275 .50 .50 .14(.13, .15) 1,186
3-factor 625/272 .88 .88 .07(.06, .08) 8l
3-factor MIil0-il | 578/271 .90 .90 .07(.06, .07) 36
3-factor 2™ 608/271 .89 .89 .07(.06, .08) 66
3-factor 2" MIil0-il | 563/270 .90 .90 .06(.06, .07) 23
3-factor bifactor 480/249 92 .92 .06(.05, .07) -18

Note. SRS =Self-Regulation Scale; MI=Modification Index between item 10 and item | I.

of the Behavioral factor which presented some unexpected non-significant results with
the prosocial and light traits of personality measures.

Table 7 displays the criterion related validity patterns with external antisocial vari-
ables of engaging in illegal activities (i.e., activities against the law), and alcohol and
drug use, among others. The strongest negative association with the criminal variables
was between the SRS total score and the Engaging in illegal activities variable, while
strongest negative association with the substance use variables was between the SRS
total score and the tobacco use variable.

Finally, Table 8 displays SRS means and gender group comparisons. Differences
emerged regarding the Emotional factor, with males obtaining significantly higher scores,
and Cognitive factor, with females obtaining significantly higher scores. No significant
differences were found in terms of the SRS total score and the Behavioral factor.

Discussion

The aim of the present study was to examine the psychometric properties of the SRS.
First, taking into consideration the results of the CFAs, the three-factor intercorrelated
model with MI (between item 10 and item 11 due to the semantic proximity between
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Table 2. Standardized Loadings for the SRS.

Loadings
Items T/M/F
Emotional
I. I have difficulty controlling my temper. (R) .78/ .81 /.75
2. When | am angry, | lose control over my actions. (R) 751.751.79
3. | get so frustrated that | often feel like a bomb ready to explode. (R) 751.751.74
4. | get into arguments when people disagree with me. (R) .50/.50/ .54
5. I fly off the handle for no good reason. (R) 721.751.70
6. There are days when I'm on edge all the time. (R) .65/.65/.58
7. | easily become emotionally upset when | am tired. (R) .66 /.66 /.59
8. | slam doors when | am mad. (R) .60/.63 /.59
9. My mood goes up and down without a reason. (R) .63 /.62 /.58
Cognitive
10. | develop a plan for all my important goals. .64 /.62 /.64
I'l. I put my plans into action. .55/.58/.53
12. | think about the future consequences of my actions. .62/.58/ .66
I3. Once | have a goal, | make a plan how to reach it. 751.76 1 .74
I4. As soon as | see things are not working out, | do something about it. J11.731.69
I5. 1 consider what will happen before | make a plan. .66/ .65/ .67
16. | think about my mistakes to make sure they don’t happen again. .60/.58/.62
17. 1 spend time thinking about how to reach my goals. .76 1 .69/ .80
I8. | stick to a task until it is finished. .61/.66/.75
19. [Excluded] ———
Behavioral
20. | have difficulty remaining seated at school or at home during dinner. 71 1.651.77
(R)
21. 1 get very fidgety after a few minutes if | am supposed to sit still. (R) .84 /.80 /.87
22. | have difficulty keeping attention on tasks. (R) 731.711.73
23. | can’t seem to stop moving. (R) .86/.85/.88
24. Most of the time, | don’t pay attention to what | am doing. (R) .751.76 1 .73
25. | get bored/restless easily. (R) .84 /.84 /.83
26. Little things throw me off when | am working/studying. (R) .557.60/ .51

Note. SRS =Self-Regulation Scale; R=Reversible items; T/M/F=Total/Male/Female samples.

Table 3. Cross-Gender Invariance of the SRS.

Model SBy2 (df) ASBy2 (df) CFI (ACFI) RMSEA (90%C.1.)
Configural 1,082 (542) - 91 () .06(.05-.07)
Weak / metric 1,106 (564) 22.27 (22 91 (:001) .06(.05-.06)
Strong / scalar 1,112 (570) 28.86 (28) 91 (:001) .06(.05-.06)

Note. SRS =Self-Regulation Scale; ns =non-significant.
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Table 4. Correlation Matrix of the SRS Total and Its Subscales.

SRS total Emotional Cognitive Behavioral
Total sample
SRS total |
Emotional .80%H* |
Cognitive 52wk .10* I
Behavioral R:yg 59k .18k |
Male/Female samples
SRS total |
Emotional 8FwE [ 8Ok |
Cognitive SR [ Bk 073 |
Behavioral 82¥wk [ g3k 64¥rk | G5k 4] 23k |

Note. SRS =Self-Regulation Scale.
"p<.001. *p <.05.

Table 5. Reliability of the SRS.

SRS total Emotional Cognitive Behavioral

Total sample

o .89 .88 .88 .90

® .90 .88 .89 91

ITC .20, .69 46, .73 .54, .72 .53, .81

Mil 24 45 46 .57
Male/Female samples

o .89/7.90 .89 /.87 .87 /.89 .90/ 91

® .90/.90 .89 /.88 .88/.90 91791

ITC .20, .69/ .21, .69 A5,.741 51, .71 .53,.72/.55,.75 .56, .81 /.51, .81
Mil 24126 46/ .43 A4 1 .47 .56 /.58

Note. SRS =Self-Regulation Scale.

these items, that is, the stronger similarity in their semantic content) and the three-factor
2nd order model with MI (between item 10 and item 11) obtained adequate fits. The
three-factor bifactor model also obtained adequate fits but demonstrated some low or
negative loadings that strongly suggested that the model should be rejected (Bornovalova
et al., 2020). Overall, such results are in line with previous psychometric investigations
of the SRS that mostly confirmed the presence a three-factor model (see e.g., Gajda
et al., 2022; Zhou et al., 2016). However, the adequate fit of the three-factor 2" order
model also legitimizes the use of an SRS total score. Such results lead us to conclude
that the evidence is mixed regarding the presence of an overarching self-regulation fac-
tor that explains the relationship between the first-order factors. We are not aware of
previous studies confirming the presence of a three-factor 2nd order model regarding
the original SRS, although in the short 12-item Polish version of the SRS, Rodzen and
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Table 6. Associations of the SRS with Other Psychometric Measures.

SRS total Emotional Cognitive Behavioral

BSCS 59wk 33k 57%k% 4%k%
PBS |7k 2% .30%k* .02
LTS total Nk o 3 23k .05
LTS Faith in Humanity 10* 3 .05 .03
LTS Humanism .| gk .07 3|k .04
LTS Kantianism |6 .10* 23k .07
SD4 Machiavellianism = 27%%k ] oo -.02 =2 |k
SD4 Narcissism = | 3% =23k —. | 6¥F* —. | gFwE
SD4 Psychopathy — A4k —.38kk =2 |k =367k
SD4 Sadism —. 33wk =25k =20k —. 28k
PSCD total =3 |k —.30%k* -.04 — .29k
PSCD Grandiose- -.10% —. | 6k = 12* = | 3F*

Manipulative
PSCD Callous-Unemotional =2k =20k —. | 5 -.10*
PSCD Daring-Impulsive —.25%Fk —.26%Fk -.0l =27k
PSCD Conduct Disorder —.35%k* —.28%k* —. | gFHE —.30%k*
D25 total —.32%k* —.28%k* =2 |k =2k
D25 Callousness =29k =24k =23k —. | 77wk
D25 Deceitfulness —.26%%k =207k =23k —. | 6FFE
D25 Vindictiveness = 27%%k =25k —. | 9wk —. | 7wk
D25 Narcissistic entitlement =24k =23k -.05 —.20%%k
D25 Sadism — .35k —.30%k* — 24k —. 23k
CCS — 48k — 47k —. | 4% —.38%k*
ACS —.38%k* =33k —. | 4% —.32%k*

Note. SRS =Self-Regulation Scale; BSCS =Brief Self-Control Scale; PBS =Prosocial Behavior Scale;
LTS =Light Triad Scale; SD4 =Short Dark Tetrad; PSCD =Proposed Specifiers for Conduct Disorder;
D25 =Dark Core of Personality Short; ACS = Antisociality-Criminality Scale; CCS = Criminogenic
Cognitions Scale.

kD <001, **p <.01. *p <.05.

Gajda (2024) added two second-order factors to the behavioral dimension in order to
keep the structure more consistent with the structure of the original measure (Gajda
et al., 2022; Novak & Clayton, 2001). It is possible that there are specificities of the
Portuguese translation/culture that facilitate the emergence of such a second-order
latent structure. Item 19 (“I spend money without thinking about it first”) had to be
excluded due to low loadings below .30 among the different subsamples. This item was
also removed in Zhou et al. (2016) due to cross-loading on multiple factors, suggesting
that this item may perform less well in some societies/cultures, in part due to limited
financial independence among Chinese and Portuguese youth.

Our cross-gender measurement invariance examination of the SRS revealed the
presence of weak and strong invariance. We are not aware of previous studies examin-
ing measurement invariance examination of the SRS among adolescents per se.
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Table 7. Associations of the SRS with Criterion-Related Antisocial Variables.

SRS total Emotional Cognitive Behavioral
Engaging in illegal activities —.22%kk —.20%%k -.10% avikoo
Problems with the law/police e Vi —. 4% -.09* - 13%*
Detention/incarceration -0l .06 —. 4% .05
Alcohol =29k —.26%F* -.09* =25k
Tobacco —.30%Fk =23k - 13%* —.29%Fk
Cannabis —. 25wk =22k -.10% —.24HFk
Synthetic (e.g., ecstasy) —. | gk —. | 5k = 11* —. 4%
Hallucinogenic (e.g., LSD) = | 7k = | 7k -.07 -.12*
Cocaine / heroin -1 * =¥ -.02 -.08
Selling drugs -.12% -.10% -.06 -.10*

Note. SRS =Self-Regulation Scale.
D <001, ¥¥p <.01. *p <.05.

Table 8. Known-Groups Gender Comparisons of the SRS.

Male M(SD) Female M(SD) F, p value M2 power
SRS total 79.17 (12.02) 77.12 (12.53) 3.854, .051 .01, .50
Emotional 27.98 (5.93) 25.38 (6.01) 26.405, <.001 .05, .99
Cognitive 27.75 (5.14) 28.99 (5.11) 8.068, .005 .02, 81
Behavioral 23.35 (5.71) 22.82 (5.89) 1.171,.280 .00, .19

Note. SRS =Self-Regulation Scale.

However, such results are mostly compatible with the findings supporting cross-gen-
der measurement invariance of the SRS among Chinese children (Zhou et al., 2016).
Such findings suggest that gender comparisons are valid, and that measurement error
doesn’t differ significantly across males/females. Our Pearson correlation matrix of
the SRS and its factors using the total combined sample and the male and female sub-
samples revealed the expected positive significant associations. The associations
between the Emotional and Cognitive factors were low, but still significant. This is
consistent with previous studies (see e.g., Gajda et al., 2022).

Regarding our reliability findings, the alpha and omega coefficients’ values of the
SRS and its three factors mostly revealed good results, clearly above .80 and even reach-
ing .90. Such values are consistent, and even better, than the ones from previous valida-
tion studies of the SRS (see e.g., Lee et al., 2012; Ujunwa et al., 2020; Zhou et al., 2016;
Zulkefly et al., 2021). The ITC values were always above the .20 cutoff and can thus also
be considered good. The MII values were mostly good, with the exception of the
Behavioral factor among the total combined sample and the male and female subsamples
due to the fact the respective values were above the recommended .50 upper limit, sug-
gesting some excessive item homogeneity. The overall findings support the notion that
the SRS and its factors are providing reliable results (Clark & Watson, 1995, 2019).
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Construct validity was examined with measures of different constructs. The expected
positive associations were mostly obtained with measures of self-control, prosocial
behaviors, and light traits of personality, consistent with previous literature (see e.g.,
GroB, 2021; McCrae & Lockenhoff, 2010; Ritgens, Bondii, & Warschburger, 2024;
Simdes & Calheiros, 2016). The exception was the Behavioral factor, which demon-
strated predominantly non-significant associations. This may indicate that the Behavioral
factor does not capture the intended construct among Portuguese adolescents as effec-
tively as the other subscales. One possible explanation is related to how the SRS opera-
tionalizes behavioral traits or how adolescents interpret these items—potentially
reflecting the absence of negative traits (e.g., antisociality) rather than the presence of
positive traits (e.g., self-control or prosociality). On the other hand, the expected nega-
tive associations were also obtained with measures of dark traits of personality, psycho-
pathic traits, criminogenic cognitions, and antisociality/ criminality, also in line with
previous literature (see e.g., Andrews, & Bonta, 2010; Billen et al., 2022; Calkins &
Keane, 2009; DeLisi, & Vaughn, 2014; Garofalo et al. 2020; Walker et al. 2022). Future
research should explore whether the Behavioral subscale validly reflects behavioral self-
regulation in Portuguese adolescents or whether certain items need to be revised or
replaced to improve construct alignment. Other research has measured self-regulation
using both adolescent and parent reports (Crandall et al., 2017, 2018; Rollins & Crandall,
2021), which may complement and strengthen construct measurement

For criterion-related validity, the expected negative associations mostly emerged,
although some were lower than expected. The strongest negative association with the
criminal variables was between the SRS total score and the Engaging in illegal activi-
ties (that is, engaging in activities against the law) variable. The Emotional and
Behavioral factors of the SRS and the total score were negatively and significantly
related to the use of several types of drugs, while the Cognitive factor revealed much
weaker or null associations. This pattern aligns with a growing body of research sug-
gesting that the SRS subscales assess functionally distinct components of self-regula-
tion (Rollins & Crandall, 2021; Zhou et al., 2016). Emotional and Behavioral regulation
are typically more sensitive to external influences (Liu et al., 2018; Rogers et al.,
2019) and are often associated with behavioral dysregulation and risk-taking behav-
iors (Rollins & Crandall, 2021). In contrast, Cognitive regulation is generally linked to
performance in structured, goal-directed contexts such as academics (Crandall et al.,
2018) and may be less predictive of real-world risk behaviors like substance use.
These results indicate that the Cognitive factor—similar to concerns raised about the
Behavioral factor—may capture various self-regulatory processes, which could reflect
limitations in how cognitive self-regulation is operationalized within the SRS and how
Portuguese adolescents interpret and respond to these items. Overall, our findings
mostly support the notion that self-regulation may be an important key for preventive
substance use interventions during adolescence (see e.g., Bakhshani & Hosseinbor,
2013; Khantzian, 2013; Pokhrel et al., 2013). Future research should further examine
whether the Cognitive subscale reflects decision-making and impulse control pro-
cesses only, and whether incorporating more contextually grounded or situationally
framed items might enhance its predictive validity.
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In terms of the known-groups validity, gender differences were found on the
Emotional factor, with males obtaining significantly higher scores, and the Cognitive
factor, with females obtaining significantly higher scores. No significant differences
were found on the SRS total score or the Behavioral factor. This is in part consistent
with some literature on SRS validation (see e.g., Gajda et al., 2022), though it diverges
from some previous empirical literature that suggests that females exhibit significantly
higher levels of self-regulation than males (see e.g., Novak & Clayton, 2001; Shulman
et al., 2015; Tetering et al., 2020). We suspect the somewhat counterintuitive findings
may reflect both the nature of the community sample and broader contextual factors.
Community samples are less likely to contain serious criminal offenders, among
whom males tend to exhibit more severe behavioral self-regulation deficits than
females (Caspi et al., 2016; Gottfredson & Hirschi, 1990; also see, Nolen-Hoeksema,
2012). In contrast, within community populations, females often engage in greater
cognitive rumination as an emotional regulation strategy, which is associated with
internalizing symptoms and maladaptive coping behaviors, including substance use
(Nolen-Hoeksema, 2012). Additionally, cultural expectations regarding emotional
expression and self-control may shape both the experience and reporting of dysregula-
tion (e.g., McRae et al., 2008), potentially contributing to these differences. Finally,
item wording or measurement characteristics may influence the extent to which ste-
reotypical gender differences are reflected. Together, these sample and contextual fac-
tors may have contributed to differences between previous and current findings.

We must mention some limitations of our study. Our sample was a convenience
sample from a school context that possibly is not entirely representative of the
Portuguese national reality. Another limitation is that our study is a cross-sectional
study that investigates self-regulation as a snapshot in time; a longitudinal methodol-
ogy would provide information regarding the development of self-regulation over
time. Also, our analyses are based solely on self-report data that can be influenced by
common method bias and social desirability. Future studies on self-regulation should
consider using more specific types of samples (e.g., forensic, clinical), additional psy-
chometric procedures (e.g., temporal stability), longitudinal research methodology,
and observer rating-scales measures.

Conclusion

Our study shows that the SRS presents evidence of reliably and validly measuring
self-regulation across male and female adolescents. The use of the three factors, con-
firmed in the current Portuguese version of the SRS, and an SRS total score is recom-
mended. Nonetheless, some subscales, particularly the Behavioral and Cognitive
factors, showed signs of conceptual or functional limitations, such as item redundancy
and weak associations with relevant constructs. These findings demonstrate the need
for further refinement of these subscales to ensure they fully capture the multifaceted
nature of adolescent self-regulation. Future research should continue to explore the
developmental and contextual relevance of individual items and consider adapting
them to better reflect adolescents’ lived experiences across diverse cultural settings.
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