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Abstract

The literature shows that impulsivity, prevalent in adolescence, is negatively linked with a variety of psychosocial factors
(e.g., positive interpersonal relationships, emotion regulation); however, there is limited research examining the relative
contribution of multiple factors for this trait nor exploring how these factors influence the associations between impulsivity
and risk-related outcomes. Drawing on multiple components of the unified theory of development (i.e., psychological
variables, peers subsystem, community subsystem, family processes subsystem), this cross-sectional study aims to identify
explanatory psychosocial variables (i.e., early memories of warmth and safeness, rational decision-making style, resilience,
emotion regulation, coping, parental attachment, social group attachment, satisfaction with school and family-related
variables) that are negatively related with impulsivity, in younger (13—15) and older (16-19 years) adolescents, and explore
their moderating role in the associations between this trait and some risk-related outcomes (i.e., verbal aggression, anger,
self-harm, other high-risk behaviors). A representative sample of 6894 adolescents (52.9% female) living in the Azores
(Portugal), with ages ranging from 13 to 19 (M = 15.4), was used. Two stepwise multiple regressions, one for each age
group, revealed that only emotion regulation, parental attachment, and social group attachment had a negative effect on
impulsivity in both age groups; additionally, satisfaction with teachers also had this effect in younger adolescents. The first
three variables weakened the positive associations between impulsivity and the risk-related outcomes. These results suggest
that the psychological system and all subsystems of the social context measured play a relevant role in explaining adolescent
impulsivity and that it may be reduced by promoting emotion regulation, positive parenting practices, healthier relationships
with peers, and healthier relationships with teachers.
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Introduction

High levels of impulsivity have been consistently found to be
relatively common in adolescence (Rosenbaum & Hartley,
2019), with this trait increasing the risk for a variety of high-
risk behaviors such as delinquency (e.g., Ragan et al., 2022),
aggression (e.g., Cao & An, 2020), substance use (e.g., Van-
derVeen et al., 2016), self-harm (e.g., Hasking & Claes, 2020),
and suicidal behavior (e.g., MacPherson et al., 2022). These
behaviors, which are often interrelated (Bozzini et al., 2021),
increase the risk for adolescent morbidity and mortality
(Kipping et al., 2012). Additionally, multiple previous studies
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have examined the negative associations between many
biopsychosocial factors and impulsivity in adolescence, either
as antecedents of this trait—therefore having a causal
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relationship with it—or as negative correlates. Due to the
nature of these variables, they can be examined in light of the
unified theory of development (Sameroff, 2010), which posits
that human development is influenced by an array of inter-
acting biological (e.g., neurophysiology, neuroendocrinology),
psychological (e.g., social competence, identity), and social
(e.g., family, school) factors. Even though adolescent impul-
sivity has a strong neurobiological component (Steinberg,
2008), the literature shows that lower levels of impulsivity/
higher levels of self-control are predicted by: biological fac-
tors, namely the female gender (e.g., Perez et al., 2016) and
older age groups (e.g., Inuggi et al., 2014); variables related to
the family structure subsystem, including higher parental
socioeconomic status (e.g., Assari et al., 2018); aspects related
to the parent characteristics subsystem, namely higher parental
self-control/lower parental impulsivity (e.g., Bolger et al,
2022); variables related to the peers and the community sub-
systems, such as positive school environment and positive peer
relationships (e.g., Joo & Lee, 2020); and factors related to the
family processes subsystem, including positive parenting (e.g.,
Khurana & Romer, 2020). Moreover, impulsivity has been
found to be negatively correlated with: aspects related to the
peers and the community subsystems, such as positive peer
relationships (e.g., Moyano et al., 2022); variables related to
the family processes subsystem, including early memories of
warmth and safeness (Barreto Carvalho et al.,, 2015) and
positive family relationships (e.g., Song et al., 2019); and
psychological factors, such as rational decision-making style
(Jelihovschi et al., 2018), resilience (Ran et al., 2022),
problem-focused coping (Li et al., 2019), and emotion reg-
ulation (e.g., Hasking & Claes, 2020). However, no previous
study, to the best of the authors’ knowledge, has examined the
contribution of multiple negative correlates/protective factors
for adolescent impulsivity in light of multiple subsystems of
the unified theory of development (Sameroff, 2010) nor
explored the moderating role of these variables in the (posi-
tive) associations between impulsivity and risk-related factors.
To address this gap, the present study aims to determine an
array of possible psychosocial variables (i.e., early memories
of warmth and safeness, rational decision-making style, resi-
lience, emotion regulation, coping, parental attachment, social
group attachment, satisfaction with school and family-related
variables) that negatively associate with adolescent impulsivity
and to explore the moderating role of these variables in the
positive associations between this trait and some risk-related
outcomes (i.e., verbal aggression, anger, self-harm, other high-
risk behaviors).

Adolescence, Impulsivity, and High-Risk Behaviors
Adolescence is a critical developmental period ranging from

10 to 19 years old (World Health Organization [WHO],
n.d.) characterized by multiple physical, neurological,
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psychological, emotional, and social changes (e.g., Dahl
et al., 2018) associated with an array of vulnerabilities and
risks (Zanus et al., 2021), namely impulsivity (Rosenbaum
& Hartley, 2019), a complex construct involving difficulty
controlling desires and impulses, as well as actions without
a deliberate plan that are likely to result in negative con-
sequences (e.g., Shulman et al., 2016). Two other constructs
that are directly related to impulsivity are low self-control
(Gottfredson & Hirschi, 1990)—characterized, among other
things, by carelessness and a tendency for immediate grat-
ification of desires and lack of planning—and sensation-
seeking (Stoyanova & Ivantchev, 2021)—defined as the
tendency to seek novel and highly stimulating experiences
(Zuckerman, 1994), with some authors conceptualizing it as
a distinct trait from impulsivity (e.g., Whiteside & Lynam,
2001). There is a vast literature showing that adolescent
impulsivity is associated with a variety of high-risk beha-
viors—with a tendency for those who engage in any high-
risk behavior to engage in others having been found
(Bozzini et al., 2021)—including delinquency (e.g., Ment-
ing et al. (2015); Ragan et al., 2022), aggression (e.g., Cao
& An, 2020), gambling (e.g., Liu et al., 2013), substance
use (e.g., VanderVeen et al., 2016), risky sexual behavior
(e.g., Hentges et al., 2018), disordered eating (Hasking &
Claes, 2020), self-harm (e.g., Hasking & Claes, 2020), and
suicidal behavior (e.g., MacPherson et al., 2022). Some
studies have discussed the evolutionary notion that adoles-
cents’ impulsivity—alongside other characteristics of this
developmental period (e.g., importance of peers, sensation-
seeking)—is related to the high flexibility of cognitive
control typical of adolescence, which is useful for navi-
gating the complex social contexts of this developmental
period (Crone & Dahl, 2012); this level of adolescent
cognitive control facilitates gradual exploration and auton-
omy (Icenogle & Cauffman, 2021; Steinberg, 2008).
Moreover, on the one hand, it increases the likelihood of
showing high-risk behaviors and vulnerabilities; on the
other hand, it contributes to adolescents’ heightened ability
to learn from experience (Crone & Dahl, 2012; Decker
et al., 2015).

Exploring Negative Correlates and Protective
Factors of Adolescent Impulsivity Using the Unified
Theory of Development

The unified theory of development (Sameroff, 2010), which
integrates four models—the personal change model, the
contextual model, the regulation model, and the repre-
sentational model—posits that human development is
influenced by several interacting individual and contextual
factors. It presents a biopsychosocial ecological system in
which the individual is composed of a cluster of interacting
biological (e.g., neurophysiology, neuroendocrinology),
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psychological (e.g., social competence, identity), and social
(e.g., family, school) processes; the first two domains of
processes (i.e., biological, psychological) comprise the self-
regulation system and the social factors comprise the other-
regulation system. For the purposes of this study, the two
models that are most relevant for explaining impulsivity are
the contextual model and the regulation model. The first
model (i.e., contextual) presents six subsystems that pro-
mote or limit development through risk and promotive
factors: family processes (e.g., parental attachment, early
memories of warmth and safeness), parent characteristics
(e.g., parental impulsivity, level of education), family
structure (e.g., socioeconomic status, welfare status), family
management (e.g., social resources, informal network),
peers (e.g., social group attachment, association with pro-
social peers), and community (e.g., school satisfaction,
neighborhood problems). All these contexts have an effect
on primarily five domains of youth developmental out-
comes including psychological adjustment, self-compe-
tence, conduct problems, extracurricular involvement, and
academic performance; impulsivity is a key factor in psy-
chological adjustment and in self-competence, and is a risk
factor for conduct problems. Lastly, the regulation model
emphasizes the interaction between the individual and the
social contexts and explains human regulation as it develops
from the primarily biological (e.g., hunger, temperature) to
the psychological and social processes (e.g., impulse con-
trol, social interactions); particularly, the ability to self-
regulate develops over time through social interactions,
firstly with the primary caregivers and then with peers and
other significant figures. The literature shows that an array
of biopsychosocial factors comprised in this unified theory
are linked with adolescent impulsivity, with this trait having
a strong neurobiological component (Steinberg, 2008) and
being influenced by multiple psychosocial factors during
this developmental period. Given that this study focuses on
the negative psychosocial factors that negatively associate
with impulsivity in adolescence, the literature outlined
below includes studies that found some variables of this
nature to be negatively linked with this trait during this
period, either as being antecedents of this trait—and
therefore having a causal relationship with it—or as being
negative correlates.

Some of the variables found to negatively associate with
impulsivity are assumed to have a negative causal rela-
tionship with this trait because reverse causation is not
possible, namely biological variables (e.g., gender, age), as
well as variables related to the family structure subsystem
(e.g., parental socioeconomic status) and to the parent
characteristics subsystem (e.g., parental impulsivity). More
specifically, female youth have been found to be less
impulsive than their male counterparts (e.g., Perez et al.,
2016) and this trait has been found to peak in adolescence

and show a decline afterward until adulthood (e.g., Inuggi
et al.,, 2014; Steinberg et al., 2008); indeed, over time,
adolescents develop cognitive and emotional skills typical
of adulthood (e.g., Steinberg, 2008), leading to a stabiliza-
tion in the frequency of impulsive behavior in the early to
mid-20s (Steinberg et al., 2008). Moreover, regarding the
family structure and the parent characteristics subsystems,
higher parental socioeconomic status has been found to
predict adolescents’ lower impulsivity (Assari et al., 2018)
and higher maternal self-control to predict adolescents’
higher self-control directly and indirectly via sequential
associations with maternal attachment and effective par-
enting (Bolger et al., 2022). This last finding is in line with
one previous study that found that lower parental impul-
sivity is associated with adolescent’s higher self-control
(Turiuc & Pojoga, 2018).

Regarding the peers and the community subsystems,
adolescents and young adults higher in impulsivity have
been found to report fewer stable relationships with others
(Zhang & Lin, 2015), with this trait being negatively
associated with peer trust (Moyano et al., 2022) and school
connectedness (Joo & Lee, 2020). Indeed, a positive school
environment and positive peer relationships established in
this context contribute to a more adaptive response to
stressful situations, through the development of higher self-
control (Joo & Lee, 2020). Specifically regarding aspects
related to the family processes subsystem, impulsivity has
been negatively, yet weakly, linked with early memories of
warmth and safeness (Barreto Carvalho et al., 2015), posi-
tive parenting (Cassels et al., 2022), closeness with family
(Song et al., 2019), as well as trust and communication with
parents (Moyano et al., 2022). Indeed, aspects of positive
parenting (e.g., positive early child-parent interactions) have
been found to play an essential role in the development of
impulse control in youth (e.g., Khurana & Romer, 2020;
Scott et al., 2009), indicating a causal association between
positive parenting and this trait; on the other hand, impul-
sive children may also be more difficult to parent (Johnston
& Mash, 2001) and suggesting that impulsivity in youth
may be an antecedent of negative parenting. However, one
recent study (Cassels et al., 2022) did not find a causal
relationship between these variables.

With regard to psychological traits, impulsivity has
negatively associated with rational decision-making style
(Jelihovschi et al., 2018), resilience (Ran et al., 2022),
problem-focused coping (Li et al.,, 2019), and emotion
regulation (e.g., Hasking & Claes, 2020). Indeed, a more
rational cognitive style is characterized by a well-thought
and logical evaluation of all possible options in a decision-
making situation (Scott & Bruce, 1995) and generally
involves a reasonable and balanced examination of the
positive and negative consequences of each decision, con-
trary to the lack of planning involved in impulsivity.

@ Springer
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Additionally, the negative associations between resilience,
coping, emotion dysregulation, and impulsivity may be
explained by the fact that high self-control opposite to this
trait is a relevant factor linked to the enhancement of resi-
lience (e.g., Wills & Bantum, 2012), with people higher in
self-control being more resilient to adverse experiences
given they are more likely to use adaptive emotion reg-
ulation strategies (e.g., cognitive reappraisal) to reduce the
perceived threat of a problematic situation (Mischel et al.,
2011). This is also in line with the finding that young people
with higher emotion regulation are less likely to engage in
impulsive behaviors to regulate their negative emotions and
to show difficulties in anticipating the consequences of their
actions (Hasking & Claes, 2020).

Current Study

Multiple previous studies have examined the negative
associations between many psychosocial factors and
impulsivity in adolescence (e.g., gender, age, positive
family characteristics, positive school context, positive peer
relationships, rational decision-making style, emotion reg-
ulation), either as antecedents of this trait—therefore having
a causal relationship with it—or as negative correlates.
However, there is a paucity of research examining the
contribution of multiple negative correlates/protective fac-
tors for adolescent impulsivity nor exploring the moderating
role of these variables in the (positive) associations between
this trait and risk-related factors. To address this gap,
drawing on multiple components of the unified theory of
development—including biological factors (i.e., gender,
age), the peers subsystem (i.e., social group attachment,
satisfaction with classmates, peers form other classes, and
friends from school), the community subsystem (i.e., school
satisfaction, satisfaction with teachers, and school staff), the
family processes subsystem (i.e., early memories of warmth
and safeness, parental attachment, satisfaction with parents,
siblings, and remaining family), and psychological variables
(i.e., rational decision-making style, resilience, coping,
emotion regulation) — this research explored to what extent
multiple psychosocial variables are negatively related with
impulsivity, both in younger (i.e., 13—15) and older (i.e.,
16-19) adolescents and examined the moderating role of
these variables in the (positive) relationships between this
trait and risk-related outcomes. The hypotheses were based
on the literature outlined previously. This study initially
aimed to characterize the levels of impulsivity using a
representative sample of adolescents living on all nine
islands of the Azores archipelago (Portugal) by gender and
specific age group (i.e., 13, 14, 15, 16, 17, and 18 or older).
It was hypothesized that impulsivity would be higher in
males and in younger adolescent age groups (i.e., 13, 14,
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15, 16) (Hypothesis 1). The second aim was to examine the
associations between impulsivity and some risk-related
variables: verbal aggression, anger, self-harm, and other
high-risk behaviors. It was hypothesized that impulsivity
would positively associate with all these risk-related out-
comes (Hypothesis 2). As stated earlier, the primary aim of
the study was to explore to what degree multiple psycho-
social variables are negatively related with this trait that
characterizes typical adolescent development, both in
younger (i.e., 13—15) and older (i.e., 16—-19) adolescents. It
was hypothesized that impulsivity would be negatively
linked, in both age groups, with an array of psychosocial
variables (Hypothesis 3a) that would, then, explain a sig-
nificant portion of the variance in this trait in adolescence:
early memories of warmth and safeness, rational decision-
making style, resilience, emotion regulation, coping, par-
ental attachment, social group attachment, satisfaction with
school-related variables, and satisfaction with family-related
variables (Hypothesis 3b). Lastly, this study aimed to
examine the moderating role of the negative correlates/
protective factors of impulsivity identified in this study in
the associations between this trait and the risk-related
variables mentioned above. It was hypothesized that all the
negative correlates/protective factors of impulsivity would
have a negative effect in the (positive) relationships
between impulsivity and each risk-related variable (i.e.,
decrease the strength of these associations) (Hypothesis 4).

Method
Participants

This study is part of a research project entitled Vida+—
described below (in the “Procedure and Ethics” section).
The initial sample comprised a total of 8,622 adolescents,
which corresponds to a vast majority of all students enrolled
in the Portuguese public education system (ensino regular
publico) living on all the nine islands of the Autonomous
Region of the Azores (Portugal), of which 704 were
removed for either not having reported their age, being
younger than 13, or being older than 19—considering the
small sample size (n=249) and in accordance with the
adolescent age range defined by the WHO (n.d.)—and/or
for not having stated their school year or for being in fourth
or fifth grade—given the small number of participants in
these school years (n=2). Additionally, having ever
received a psychological/psychiatric diagnosis was an
exclusion criterion considering some mental health pro-
blems (e.g., depression, anxiety) involve and/or have been
found to be strongly associated with impulsivity (e.g.,
Moustafa et al., 2017), with the focus of this study being the
aspects of impulsivity related to a healthy development. Out
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Table 1 Participants’ sociodemographic characteristics (N = 6894)

Sociodemographic characteristics Sample
n %
Gender
Male 3248 471
Female 3644 52.9
Age groups
13 years 1051 15.2
14 years 1231 17.9
15 years 1494 21.7
16 years 1230 17.8
17 years 924 134
>18 years 964 14
School year®
6th grade (11 years old) 46 0.7
7th grade (12 years old) 1517 22
8th grade (13 years old) 1451 21
9th grade (14 years old) 1708 24.8
10th grade (15 years old) 1000 14.5
11th grade (16 years old) 680 9.9
12th grade (17 years old) 492 7.1
Ever failed a school year
Yes 2406 349
No 4485 65.1

*The ages most commonly associated with each Portuguese school
year are presented in parentheses

of the total number of participants after excluding those due
to age and school year (n =7,918), 6,894 mentioned they
had never received a psychiatric diagnosis, so this was the
final sample size. Participants’ ages ranged from 13 to 19
(M =154, SD=1.7), with 3,248 (47.1%) identifying with
the male gender and 3,644 (52.9%) with the female gender.
At time of participation, most adolescents were in ninth
grade (24.8%), seventh grade (22%), or eighth grade (21%),
and had never failed a school year (65.1%). These sample
characteristics are presented in Table 1. No data were col-
lected about adolescents’ racial/ethnic characteristics nor
socioeconomic status.

Measures

Multiple questionnaires and self-report measures of vari-
ables considered to decrease the risk for adolescent impul-
sivity, further described below, were included in the
research protocol designed specifically for Vida+, the
research project this study is part of—see the “Procedure
and Ethics” section for more information on this project. In
order to exclude the portion of participants who had
received a psychological/psychiatric diagnosis (or who did

not provide this information), the protocol included a
question directly asking participants for this information.

Impulsivity

Impulsivity was assessed using the Impulse, Self-harm and
Suicide Ideation Questionnaire for Adolescents (ISSIQ-A;
Barreto Carvalho et al., 2015), a measure composed of 56
items scored on a Likert scale ranging from 0= Never
happens to 3 = Always happens to me and split into four
sections represented by letters A to D, each measuring a
different construct: impulsivity (section A; eight items; e.g.,
“Sometimes I have difficulty stopping a behavior even if it
may hurt me”), self-harm (section B; eight items; e.g., “I
scratch or pinch some parts of my body on purpose”) and
other high-risk behaviors (section B; six items; e.g., “T use
alcohol excessively”), automatic reinforcement (section C;
24 items; e.g., “I hurt myself to be able to feel something”)
and social reinforcement (section C; seven items; e.g.,
“Hurting myself helps others understand my problems”)
functions of self-harm, and suicidal ideation (section D;
three items; e.g., “There have been times during which I
thought I wanted to die”). A total score of impulsivity was
computed using the corresponding items, with higher scores
indicating greater impulsivity. In the original study (Barreto
Carvalho et al., 2015), the impulsivity subscale showed
acceptable internal consistency, o = 0.77. In this study, this
subscale exhibited good internal consistency, a = 0.86. A
confirmatory factor analysis using a one-factor solution was
conducted in this subscale, with the RMSEA (0.11) value
indicating poor model fit but the CFI (0.91), the NFI (0.90),
and the TLI (0.90) values suggesting a good fit (Bentler,
1990; Fabrigar et al., 1999).

Possible Negative Correlates and Protective Factors of
Impulsivity

Multiple psychosocial variables hypothesized to negatively
associate with impulsivity were explored: early memories of
warmth and safeness using the Early Memories of Warmth
and Safeness for Adolescents Scale (EMWSS-A; original
version by Richter et al., 2009; Portuguese version by
Cunha et al., 2014), rational decision-making style using the
General Decision-Making Style Scale (GDMSS; original
version by Scott & Bruce, 1995; Brazilian version by
Lobler et al., 2019), resilience using the Resilience Scale
(RS; original version by Wagnild & Young, 1993; Portu-
guese version by Felgueiras et al., 2010), emotion regula-
tion using the Situational Test of Emotional Management-
Brief (STEM-B; original version by Allen et al., 2015;
Portuguese version by da Motta et al., 2021), coping using
the Toulousiana Coping Scale (TCS; original version by
Esparbes et al., 1993; Portuguese adolescent version by
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Amaral-Bastos et al., 2015), parental attachment using the
Inventory of Parent and Peer Attachment (IPPA; original
version by Armsden & Greenberg, 1987; Portuguese ver-
sion by Machado & Oliveira, 2007), social group attach-
ment using the Social Group Attachment Scale (SGAS;
original version by Smith et al., 1999; Portuguese version
by Dinis et al.,, 2008), satisfaction with school-related
variables using six self-report items (i.e., school satisfaction,
satisfaction with classmates, peers from other classes,
friends from school, teachers, school staff), and family
satisfaction using three self-report items (i.e., satisfaction
with parents, siblings, and remaining family). See Supple-
mentary Text 1 for a more detailed description of these
measures.

Aggression, Self-Harm, and Other High-Risk Behaviors

To examine verbal aggression, anger, self-harm, and other
high-risk behaviors (e.g., substance use, reckless driving,
risky sexual behavior), adolescents completed the Buss-
Perry Aggression Questionnaire (AQ); original version by
Buss & Perry, 1992; Portuguese version by Simdes, 1993)
and the ISSIQ-A (Barreto Carvalho et al., 2015; described
above). See Supplementary Text 1 for a more detailed
description of the AQ and for the internal consistencies of
the ISSIQ-A self-harm and other high-risk behaviors
subscales.

Procedure and Ethics

This research is part of a project entitled Vida+ aiming to
explore specific sociocultural and individual (e.g., dis-
ruptive emotional experiences, coping strategies, emotion
regulation) variables influencing substance use in Azores,
Portugal. This study was developed by the University of
the Azores and received approval from the Ethics Com-
mittee of the University of the Azores and the Portuguese
Data Protection Authority (no. 13953/2017). Multiple
self-report measures and questionnaires were used in a
research protocol developed specifically for Vida+. To
maximize student participation, this protocol was admi-
nistered both using paper and pencil format and digitally
(e.g., via an electronic link) to students across Azorean
schools on all islands of this Autonomous Region. Two
different moments of participation were used to prevent
effects of fatigue on students and maximize response
accuracy.

All international ethical norms and standards, including
anonymity and confidentiality of data, regarding research
involving human participants (e.g., Declaration of Helsinki)
were respected. An informed consent form was signed by
all the underage participants’ parents/legal guardians and all
participants above the age of 18.
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Analytical strategy

Data were analyzed using SPSS version 27. As mentioned
previously, participants (n = 1024) who reported they had
received a psychological/psychiatric diagnosis and those
who did not provide this information were excluded. Firstly,
descriptive statistics (e.g., means, standard deviations) were
computed for impulsivity by gender and age groups
(Hypothesis 1). Gender was coded as a dichotomous vari-
able with 0 =Male and 1= Female. Secondly, Pearson
correlations were conducted to examine the relationships
between impulsivity and some risk-related variables (i.e.,
verbal aggression, anger, self-harm, other high-risk beha-
viors) (Hypothesis 2). Further correlations were computed
to examine the associations between impulsivity and the
variables hypothesized to negatively associate with this trait
(i.e., early memories of warmth and safeness, rational
decision-making style, resilience, emotion regulation, cop-
ing, parental attachment, social group attachment, satisfac-
tion with school-related variables, family satisfaction) both
in the younger (i.e., 13-15) and the older (i.e., 16-19)
adolescents (Hypothesis 3a); afterward, two multiple linear
regression models—one for each age group—using the
stepwise method were conducted using all variables that
significantly (negatively) correlated with impulsivity as the
explanatory (i.e., independent) variables and impulsivity as
the outcome (i.e., dependent) variable (Hypothesis 3b).
Lastly, to examine the moderating role of the negative
correlates/protective factors of impulsivity in the associa-
tions between this trait and each risk-related variable,
moderation analyses were conducted in the PROCESS
macro using SPSS (Hayes, 2013) (Hypothesis 4). Correla-
tion coefficients lower than 10.201 were considered weak,
those between 10.20! and 10.50I moderate, and those greater
than 10.501 strong (Ferguson, 2009). The level of sig-
nificance used for all analyses was p < 0.05. In all analyses,
missing data were excluded pairwise (i.e., correlations, #-
tests, ANOVAs, chi-square tests) or listwise (i.e., stepwise
regressions, moderations) considering the large sample size.

Results
Characterization of Impulsivity

The means and standard deviations for the impulsivity
measure are presented in Table 2. A mean of 7.9 (SD =4.8)
of impulsivity was shown by the total sample, which indi-
cates that participating adolescents tended to exhibit low
mean levels of this variable. Male adolescents (M = 8.1,
SD =5.1) showed significantly higher levels of impulsivity
than females (M =7.8, SD=44), 15632.06)=2.39,
p =0.017. Impulsivity was significantly different across age
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Table 2 Descriptives of
Impulsivity by Gender and

Gender

Age group

Age Group Total sample Males

M (SD)

Females 13 years 14 years 15 years 16 years 17 years 218 years
M @SD) M (D) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Impulsivity 7.9 (4.8)

t 2.39

F

p <0.001
Cohen’s d 0.06
e

8.1 (5.1) 7.8 (44) 7.54.8) 82(4.8) 7.7 (4.8) 8.1 (4.8) 8.1 (4.6) 7.9 4.7)

3.08
0.012

0.01

groups, F(5, 6163)=3.08, p=0.009, with 13-year-old
adolescents showing lower levels than 14 and 16-year-olds.
These results only provide partial support for Hypothesis
1 — that males and younger adolescents (i.e., 13, 14, 15, 16)
would be higher in impulsivity.

Associations between Impulsivity and Risk-related
Variables

To examine the relationships between impulsivity and some
risk-related variables (i.e., verbal aggression, anger, self-
harm, other high-risk behaviors), multiple Pearson correla-
tions were conducted. Impulsivity was positively associated
(p<0.001) with all of the variables examined, rs ranging
from 0.33 for verbal aggression to 0.37 for self-harm.
Therefore, despite the adolescent community sample used
in this study exhibiting low mean levels of impulsivity,
these results suggest that this trait still plays a relevant role
in the engagement in high-risk behaviors (similar to at-risk
samples), so it is relevant to examine possible psychosocial
factors that negatively associate with impulsivity.

Correlations

Correlation analyses were conducted between impulsivity
and the variables hypothesized to negatively associate with
this trait in both younger (i.e., 13—15) and older (i.e., 16-19)
adolescents. All coefficients are presented in Appendices A
(younger adolescents) and B (older adolescents). In both
age groups, non-statistically significant associations were
found between impulsivity and gender, age, satisfaction
with peers from other classes, and satisfaction with friends
from school. Only in older adolescents, impulsivity was not
associated with resilience, satisfaction with classmates,
peers from other classes, school staff, and with siblings.
Furthermore, in both age groups, impulsivity was positively
associated (p<0.001) with coping, r=0.14 in younger
adolescents and 0.09 in their older counterparts. Lastly, in
both age groups, negative correlations were found for early
memories of warmth and safeness, rational decision-making

style, emotion regulation, parental attachment, social group
attachment, school satisfaction, satisfaction with teachers,
parents, and remaining family, with rs ranging from —0.05
(p =0.002) for satisfaction with classmates in younger
adolescents and —0.04 (p =0.048) for satisfaction with
remaining family in older adolescents to —0.27 and —0.22
(p<0.001) for parental attachment in younger and older
adolescents, respectively. Only in younger adolescents,
impulsivity was negatively associated with resilience,
satisfaction with classmates, school staff, and siblings, with
rs ranging from —0.05 (p=0.003) for resilience and
satisfaction with classmates and —0.09 (p<0.001) for
satisfaction with school staff.

The variables that were negatively associated with
impulsivity (i.e., early memories of warmth and safeness,
rational decision-making style, resilience, emotion regula-
tion, parental attachment, social group attachment, school
satisfaction, satisfaction with classmates, teachers, school
staff, parents, siblings, and remaining family) were included
as explanatory (i.e., independent) variables in the two
multiple linear regression models (one for each age group)
using impulsivity as the outcome (i.e., dependent) variable
presented below.

Multiple Linear Regression

Preliminary analyses indicated that all assumptions for
multiple regression were met in both younger (i.e., 13—15)
and older (i.e., 16-19) adolescents, namely: linearity, nor-
mality of residuals (i.e., bell-shaped histograms), non-
multicollinearity (i.e., all correlations below 0.90, all VIF
values below 10, and all tolerance value greater than 0.2),
homoscedasticity (i.e., scatterplots of standardized residuals
show a random array of dots around zero), independence of
errors (i.e., both Durbin-Watson values between one and
three). Two multiple linear regressions—one for each age
group—using the stepwise method using impulsivity as the
outcome variable were conducted. At each step, explanatory
variables were chosen based on p values (p <0.05 for entry
and >0.10 for removal). The results of these regressions are
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presented in Appendices C (younger adolescents) and D
(older adolescents).

Starting with the 13 variables that negatively associated
with impulsivity in the younger adolescents (i.e., early
memories of warmth and safeness, rational decision-making
style, resilience, emotion regulation, parental attachment,
social group attachment, school satisfaction, satisfaction
with classmates, teachers, school staff, parents, siblings, and
remaining family), the stepwise regression reduced them to
the following four in the final (fourth) model, by decreasing
regression coefficients: parental attachment, = —0.17,
p <0.001, social group attachment, f= —0.14, p <0.001,
satisfaction with teachers, = —0.12, p<0.001, and emo-
tion regulation, = —0.07, p=0.006. This model was
statistically significant, F(4, 1429) =41.92, p<0.001, and
explained 10.3% of the variance in impulsivity (based on
the adj. R?). Additionally, starting with the nine variables
that negatively associated with impulsivity in the older
adolescents (i.e., early memories of warmth and safeness,
rational decision-making style, emotion regulation, parental
attachment, social group attachment, school satisfaction,
satisfaction with teachers, parents, and remaining family),
the stepwise regression reduced them to the following three
in the final (third) model, by decreasing regression coeffi-
cients: emotion regulation, = —0.17, p <0.001, parental
attachment, = —0.15, p <0.001, and social group attach-
ment, f=—0.14, p<0.001. This model was statistically
significant, F(3, 1711)=65.67, p<0.001, and explained
10.2% of the variance in impulsivity (based on the adj. R%).

In sum, emotion regulation, parental attachment, and
social group attachment had a negative effect on adolescent
impulsivity in both younger (i.e., 13—15) and older (i.e.,
16-19) age groups, with satisfaction with teachers having
had this effect on impulsivity only in younger adolescents.
These findings only provide partial support to Hypothesis
2—that early memories of warmth and safeness, rational
decision-making style, resilience, emotion regulation, par-
ental and social group attachment, satisfaction with school-
related variables, and satisfaction with family related-
variables would have a negative effect on impulsivity in
both age groups.

Moderations

To examine the moderating role of each variable that
negatively associated with impulsivity in at least one age
group (i.e., emotion regulation, parental attachment, social
group attachment, satisfaction with teachers) in the rela-
tionships between impulsivity and the risk-related variables
mentioned above (i.e., verbal aggression, anger, self-harm,
other high-risk behaviors), a total of 16 moderated regres-
sions using the PROCESS macro in SPSS (Hayes, 2013)
was conducted in the total sample. The results of these
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regressions are presented in Appendix E. Significant inter-
action effects between impulsivity and emotion regulation,
as well as between impulsivity and parental attachment,
were found in the models using self-harm and other high-
risk behaviors as the outcome variables; significant inter-
action effects between impulsivity and social group
attachment were found in all models; lastly, no significant
interaction effects between impulsivity and satisfaction with
teachers were found in any models. In all models where a
significant interaction effect was found, the negative cor-
relates/protective factors of impulsivity were negative
moderators in the associations between impulsivity and
each risk-related variable; in other words, the former vari-
ables weakened the positive effect of impulsivity on each
risk-related variable. See Supplementary Text 2 for a
detailed description of the simple slopes analyses. Addi-
tionally, given that satisfaction with teachers only emerged
as a factor that negatively associated with impulsivity in the
younger adolescents (i.e., 13—15), four further moderated
regressions were conducted to examine the moderating role
of this variable in the relationships between impulsivity and
each risk-related variable in this subsample. Similar to what
was found in the overall sample, no significant interaction
effect between impulsivity and satisfaction with teachers
was found on each risk-related variable.

Sensitivity Analyses

Given that adolescent age was dichotomized relatively
arbitrarily (i.e., younger adolescents were considered those
who are 13-15 years old and older adolescents were con-
sidered those who are 16—19 years old), sensitivity analyses
were conducted to explore whether the negative correlates/
protective factors of impulsivity differed across the specific
age groups (i.e., 13, 14, 15, 16, 17, 18, or older). Further
analyses were conducted to examine whether these vari-
ables differed by gender (i.e., four gender groups: females
aged 13-15, females 16-19, males 13-15, males 16-19).
See Supplementary Text 3 and Supplementary Tables for
the results and their descriptions. The results differed to a
certain extent across groups: similar to the findings, parental
attachment and social group attachment had a negative
effect on impulsivity across younger and older age groups
(both had this effect in the adolescents who are 13, 14, 15,
and 16; the former had this effect across all age groups
except for those who are and 18 or older; the latter had this
effect across all ages except for the 17-year-olds) and in all
gender groups, with satisfaction with teachers only emer-
ging as a protective factor in the 14-year-olds and in the
younger females, and rational decision-making style in
those who are 18 or older and in the older females; lastly,
emotion regulation had a negative effect on impulsivity in
all older age groups (i.e., 16, 17, 18, or older), in the
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14-year-olds, and in all gender groups except for the
younger females.

Discussion

The literature shows that impulsivity, a particularly pre-
valent characteristic in adolescence, is associated with an
increased risk for multiple negative outcomes, with pre-
vious studies having found that it is negatively linked with
many psychosocial variables, either as being its antecedents
or as negative correlates. However, there is limited research
exploring to what degree multiple negative correlates/pro-
tective factors for adolescent impulsivity nor examining the
moderating role of these variables in the (positive) rela-
tionships between this trait and maladaptive outcomes. To
address this gap, drawing on multiple aspects of the unified
theory of development (Sameroff, 2010)—namely biologi-
cal and psychological factors, as well as variables related to
the social context (i.e., peers, school, family)—and using a
representative sample of 6,894 adolescents living on all nine
islands of the Azorean archipelago (Portugal), this study
examined to what extent an array of psychosocial variables
is negatively associated with impulsivity, both in younger
(i.e., 13-15) and older (i.e., 16-19) adolescents, and
explored the moderating role of those that have negative
associations with this trait in the relationships between
impulsivity and some risk-related variables (i.e., verbal
aggression, anger, self-harm, other high-risk behaviors). In
both age groups, the psychological system and all sub-
systems of the social context explored (i.e., peers, com-
munity, family processes) played a role in the explanation
of impulsivity, with only emotion regulation, parental
attachment, and social group attachment having had a
negative effect on this trait; furthermore, these variables
weakened many (positive) associations between impulsivity
and each risk-related variable.

This research initially aimed to characterize impulsivity
by gender and specific age group (i.e., 13, 14, 15, 16, 17,
and 18, or older). Low mean levels of impulsivity were
found in the sample, with male adolescents showing higher
levels of this trait than females, which is in line with pre-
vious research (e.g., Perez et al., 2016). Impulsivity was
found to be higher in the 14 and 16-year-old adolescents
compared to the 13-year-olds, which does not support the
initial hypothesis based on research that shows that impul-
sivity tends to peak in adolescence and decline between late
adolescence and early adulthood (e.g., Inuggi et al., 2014,
Steinberg et al., 2008). The finding that 13-year-olds
exhibited lower impulsivity is likely due to the higher
parental supervision that these individuals are subjected to
(compared to those who are older), which may serve as an
inhibitory mechanism for impulsivity in early adolescence.

These findings suggest that it is particularly more relevant to
examine adolescent impulsivity and related predictors and
outcomes starting at the beginning of middle adolescence
(i.e., 14 years). Consistent with previous research, impul-
sivity was positively associated with an array of risk-related
variables, namely verbal aggression and anger (e.g., Cao &
An, 2020), self-harm (e.g., Hasking & Claes, 2020), and
other high-risk behaviors (e.g., substance use, reckless
driving, risky sexual behavior) (e.g., Hentges et al., 2018;
VanderVeen et al., 2016), which is evidence for the idea
that impulsivity in this sample has similar characteristics to
that of other adolescent samples in previous studies exam-
ining this trait. Moreover, these positive associations reveal
that despite being a community sample, higher impulsivity
is associated with higher endorsement of risk behaviors,
increasing the relevance of studying the factors that nega-
tively associate with this trait in this sample.

In both younger (i.e., 13—15) and older (i.e., 16-19)
adolescents, impulsivity was positively associated with
coping in both age groups, not in line with a previous study
(Li et al., 2019) that found that this trait was negatively
associated with problem-focused coping, which suggests
that adolescents who have better coping skills are also more
likely to engage in risk-taking because they will be more
able to deal with problematic situations that may arise from
impulsive behaviors. On the other hand, in both age groups,
impulsivity was negatively linked with many variables also
previously associated with this trait: early memories of
warmth and safeness (Barreto Carvalho et al., 2015);
rational decision-making style (Jelihovschi et al., 2018);
emotion regulation (e.g., Hasking & Claes, 2020); parental
attachment, and some satisfaction with family-related vari-
ables (i.e., parents, remaining family) — which is in line with
previous findings that impulsivity is negatively linked with
positive parenting (Cassels et al., 2022), closeness with
family (Song et al., 2019), and trust and communication
with parents (Moyano et al., 2022); social group attachment
(Moyano et al., 2022); and some satisfaction with school-
related variables (i.e., school, teachers) (Joo and Lee, 2020).
Only in younger adolescents, impulsivity was negatively
associated with resilience and some satisfaction with family
(i.e., siblings) and school-related (i.e., classmates, school
staff) variables.

Both regression models (for younger and older ado-
lescents) explained relatively small variances in impul-
sivity (i.e., ~10% in both age groups), which indicates
that a larger portion of impulsivity across the adolescent
period is better explained (as initially expected) by other
aspects unrelated to these psychosocial factors (e.g.,
biological), in line with the fact that this trait has a strong
neurobiological component and is adaptive from an
evolutionary perspective (e.g., Steinberg, 2008). In both
younger (i.e., 13—15) and older (i.e., 16-19) adolescents,
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only emotion regulation, parental attachment, and social
group attachment had a negative effect on impulsivity. In
addition to the contextual model (mentioned above),
these findings may be explained in light of the regulation
model within the unified theory of development
(Sameroff, 2010), according to which self-regulation is
developed through social interactions, firstly with pri-
mary caregivers (e.g., parents) and then other significant
figures (e.g., peers), and progresses from biological (e.g.,
hunger) to more psychological and social processes such
as impulse control. Therefore, emotion regulation should
be a target for intervention when trying to reduce
impulsivity given its benefits in the prevention and/or
mitigation of risks and vulnerabilities in adolescence
including substance use (Barahmand et al., 2016), risky
sexual behaviors (Hessler & Katz, 2010), self-harm (e.g.,
Barreto Carvalho et al.,, 2023a, 2023b), and suicidal
ideation (e.g., Quintana-Orts et al., 2020). Additionally,
the findings emphasize the negative association between
adolescent impulsivity and positive social relationships
across the full developmental period, in line with the
previous finding that less impulsive young people are
more prone to show more sable relationships (Zhang &
Lin, 2015). Particularly, the negative relationship
between parental attachment and impulsivity suggests
that positive parenting skills that promote a secure
attachment (e.g., adequate parental supervision)—which
can and should be a target of intervention—improve
impulse control and increase exploratory (i.e., adaptive)
risk-taking, ultimately contributing to a healthy adoles-
cent development. Furthermore, the negative association
between social group attachment and impulsivity is
aligned with previous research showing that peer trust is
negatively linked with impulsivity (Moyano et al., 2022).
Indeed, previous research shows that peer influence plays
an essential role in adolescent risk-taking (Chein et al.,
2011); it is possible that adolescents high in social group
attachment will likely be more able to express themselves
within their group and other members will also be more
open to provide support, and this will likely have a
positive impact on group decision-making, leading to
fewer impulsive actions. Only in younger adolescents,
satisfaction with teachers negatively associated with
impulsivity, therefore it should be enhanced by promot-
ing healthier relationships between these professionals
and adolescents—for example, using interventions/pro-
grams targeting socioemotional skills (e.g., assertiveness,
conflict resolution)—as well as healthier school envir-
onments more broadly, and more indirectly, motivation
for learning and school engagement more generally.
Even though impulsivity has a strong neurobiological
component (Steinberg, 2008), the variables that nega-
tively associated with impulsivity in both age groups
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(i.e., emotion regulation, parental attachment, social
group attachment) have a much stronger environmental/
social component, revealing that the psychological sys-
tem and all subsystems of the social context measured
(i.e., peers, community, family processes) play a relevant
role in adolescent impulsivity. All these results suggest
that promoting emotion regulation, positive parenting
practices, and healthier relationships with teachers will
allow for a more adaptive experimentation and explora-
tion, typical of adolescent impulsivity (Icenogle &
Cauffman, 2021; Steinberg, 2008).

Lastly, the interaction effects between impulsivity and its
negative correlates/protective factors (i.e., emotion regula-
tion, parental attachment, social group attachment) on a
variety of risk-related variables (i.e., verbal aggression,
anger, self-harm, other high-risk behaviors) were examined
and emotion regulation and parental attachment weakened
the positive associations between impulsivity and self-harm
and other high -risk behaviors (e.g., substance use, reckless
driving, risky sexual behavior); additionally, social group
attachment weakened the positive relationships between this
trait and all risk-related variables (i.e., verbal aggression,
anger, self-harm, other high-risk behaviors); lastly, satis-
faction with teachers did not show this effect in the asso-
ciations between impulsivity and any risk-related variables.
This last result could have been explained by the fact that
satisfaction with teachers only had a negative effect on
impulsivity in the younger adolescents, so a further mod-
eration was conducted in this subsample; however, in the
younger individuals, there was also no moderation effect of
this variable in the associations between this trait and the
risk-related variables. This may be explained by the fact that
throughout adolescence, it is very likely that youth have an
array of teachers, with many not teaching the same classes
across multiple school years, consistently, making it diffi-
cult for adolescents to establish strong and stable positive
relationships with these educators and making them less
likely to dampen the positive effect of impulsivity on
multiple risk-related outcomes (compared to the other
negative correlates/protective factors of impulsivity).
Regardless, these results provide evidence for the notion
that emotion regulation, parental attachment, and social
group attachment have an interaction effect with impulsivity
that decreases its positive effect on the other risk-related
variables (i.e., verbal aggression, anger, self-harm, other
high-risk behaviors); in other words, these results suggest
that these factors have a relevant role in the reduction of the
risk that impulsivity has on the endorsement of multiple
risk-related outcomes.

Some limitations of the study must be considered,
including its cross-sectional nature, which makes it
impossible to accurately infer predictive relationships
between the explanatory variables and impulsivity over
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time; the use of self-report measures, including some
retrospective scales (e.g., EMWS-A), which may lead to a
social desirability bias (Krumpal, 2013); and the use of a
lengthy research protocol, which may have had a negative
impact on adolescents’ energy and motivation, even
though two different moments for participation were
used. Furthermore, another limitation of the study is not
having been able to assess and statistically control for
other variables—particularly those related to the sub-
systems of the social context that were not explored (e.g.,
family structure, parent characteristics)—that have an
effect on adolescent impulsivity and might interact with
some independent variables to influence this trait, such as
the levels of parental socioeconomic status (Assari et al.,
2018) and parental impulsivity (Bolger et al., 2022;
Turiuc & Pojoga, 2018). Lastly, one limitation is the fact
that impulsivity was measured as a unidimensional con-
struct using a subscale of a measure specifically devel-
oped to assess adolescent self-harm (Barreto Carvalho
et al., 2015), despite this subscale being comprised of
eight items. Future studies should use specific measures
of impulsivity to examine whether these findings are
replicated, and other explanatory variables may also be
explored, including other aspects related to early rela-
tionships (e.g., parental styles and practices), social
relationships (e.g., association with prosocial/anti-social
peers), and to the school context (e.g., student engage-
ment, school achievement). Lastly, future research should
use longitudinal designs to determine the consistency (or
lack thereof) of the negative correlates/protective factors
of adolescent impulsivity or identify whether they differ
across different phases of adolescence (e.g., early, mid-
dle, late). The findings of this research will allow pro-
fessionals who work with adolescents to promote
psychosocial factors that enhance the positive aspects of
the naturally high impulsivity in adolescence across
multiple stages.

Conclusion

Impulsivity is often high in adolescence, with some studies
showing that this trait is negatively associated with multiple
psychosocial factors. Drawing on multiple aspects of the
unified theory of development—namely biological and
psychological factors, as well as variables related to the
social context (i.e., peers, school, family)—using a repre-
sentative sample of adolescents living on all nine islands of
the Azores archipelago, this study aimed to identify to what
extent multiple psychosocial variables are negatively asso-
ciated with impulsivity, in both younger (i.e., 13-15) and
older (i.e., 16-19) adolescents, as well as to explore the
moderating role of the negative correlates/protective factors

of this trait in the associations between impulsivity and
some risk-related variables. In both age groups, emotion
regulation, parental attachment, and social group attachment
had a negative effect on impulsivity, with satisfaction with
teachers only having had this effect in the younger ado-
lescents; moreover, most of these negative correlates/pro-
tective factors of impulsivity weakened the positive
associations between this trait and some of the risk-related
variables. These findings indicate that the psychological
system and all subsystems of the social context examined
influence adolescent impulsivity and that promoting emo-
tion regulation, positive parenting practices, healthier rela-
tionships with peers (in both age groups), and healthier
relationships with teachers (particularly in younger adoles-
cents) likely reduces this trait in this developmental period;
targeting these aspects related to impulse-control will allow
for a more adaptive experimentation and exploration typical
of adolescent impulsivity. On the other hand, the relatively
small variances in impulsivity explained suggest that this
trait is better explained by other aspects unrelated to these
psychosocial factors (e.g., biological).
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