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Abstract

Adolescents’ use of tobacco is a worldwide problem due to the negative consequences on
their physical and psychosocial development. One contextual variable related to tobacco
use is family conflict. Previous research has suggested that the relationship between family
conflict and tobacco use could be mediated by personality traits. The aim of this study is to
examine the direct and indirect effects of family conflict on tobacco use (conventional and
electronic cigarettes) through specific impulsivity constructs. The sample comprised 879
adolescents (56.4% male; M(SD)age=14.25 (1.88) years). Multiple mediational analysis
showed that there was no significant direct effect between family conflict and tobacco use;
however, an indirect effect was found between family conflict and conventional cigarette
use through sensation seeking and premeditation. With electronic cigarettes, a significant
indirect effect was found via sensation seeking. These findings have implications in terms
of prevention and treatment of tobacco use during adolescence.
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Introduction

Tobacco use is a problem with particular social and clinical significance in the young
population since nicotine exposure during this period affects the developing brain, espe-
cially those areas related to impulsivity, attention, and mood (U.S. Department of Health
& Human Services, 2016). The World Health Organization (WHO, 2020) has stated that
all forms of tobacco use are harmful, and previous studies have reported that both conven-
tional cigarettes (CC) and electronic cigarettes (EC) use constitute a relevant public health
concern due to their harmful effects on adolescents’ development (Hrywna et al., 2020;
Tobore, 2019).
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In Europe, 20% of young people aged 15-24 currently smoke conventional cigarettes
(CC) and at least 18% have tried ECs (Eurobarometer, 2021). In Spain, tobacco use is a
major public health concern since among 14- to 18-year-olds, 26.7% report using CC in
the previous month, and 9.8% report daily use. In addition, 14.9% of adolescents report
using EC in the previous month (Observatorio Espafiol de las Drogas y de las Adic-
ciones, 2019).

Some contextual variables are associated with substance use during adolescence,
including tobacco. Previous research shows the relevance of peer influence (Henneberger
et al., 2021), socioeconomic status (Polanska et al., 2022), and family factors like permis-
sive parental style, poor communication among family members, or parental substance
use (Loke & Mak, 2013; Thomas et al., 2016). Focusing on the latter, family conflict is
the most closely related to substance use (Best et al., 2014; Loke & Mak, 2013; Rajesh
et al., 2015). Literature suggests that the distress family conflict can generate in adolescents
(Casey & Jones, 2010; Luk et al., 2018) could be associated with substance use as a coping
strategy (Cornella-Font et al., 2020). However, scant research has explored personality var-
iables that may mediate between family conflict and tobacco use, specifically with EC. For
instance, Fernandez-Artamendi et al. (2021) found that young people’s internal discom-
fort tends to be externalized through personality characteristics related to their poor ability
to regulate negative emotions. Cyders et al. (2016) indicate that impulsivity increases the
likelihood of responding to negative emotions with risky behaviors, including substance
use. Therefore, identifying mediators of the association between family conflict and smok-
ing would be warranted to determine potential treatment and prevention targets.

A personality variable that could be mediating the relationship between family conflict
and tobacco use is impulsivity (Kale et al., 2018). This personality variable is defined as
“behavior without adequate thought, the tendency to act with less forethought than do most
individuals of equal ability and knowledge, or a predisposition toward rapid, unplanned
reactions to internal or external stimuli without regard to the negative consequences of
these reactions” (International Society for Research on Impulsivity, 2019). Strickland &
Johnson (2020) suggested that the concept of impulsivity includes several independent
psychological constructs. Psychometric studies have shown that impulsive traits and behav-
iors are uncorrelated onto a single variable (Caswell et al., 2015). Research suggests that it
would be more accurate to examine specific impulsivity constructs instead of using impul-
sivity as a single construct (Cyders et al., 2007; Whiteside & Lynam, 2001). These authors
proposed a five-dimension model of impulsivity (negative urgency, positive urgency, sen-
sation seeking, premeditation, and perseverance), which has gained both theoretical and
empirical support (Wang et al., 2020). Following this model, such dimensions are not con-
sidered variations of impulsivity, but psychological processes that lead impulsive behavior
(Whiteside & Lynam, 2001). Research has consistently found that these impulsive traits are
related to adolescent conventional tobacco smoking (Bos et al., 2019). However, few stud-
ies have examined the relationship between specific impulsivity dimensions and EC use in
adolescents. For instance, sensation seeking has been associated with greater odds of EC
use in adolescents (Case, et al., 2017; Hoffmann, 2021), but other impulsivity dimensions
have only been examined in adults (Kale et al., 2020).

As noted above, impulsivity traits could be mediating the relationship between fam-
ily conflict and current tobacco use. In this vein, Trujillo et al. (2016) found that family
conflict was not directly related to the frequency of drug use (alcohol and marijuana), but
instead there was a significant indirect effect through sensation seeking. Moreover, Mlouki
et al. (2021) also found a significant indirect effect of intrafamilial adverse childhood expe-
riences and substance use, including tobacco use, through impulsivity.
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To our knowledge, no studies have examined the role of impulsivity traits in the rela-
tionship between family conflict and different forms of current tobacco use, including
CC and EC. Identifying these associations could deepen our understanding of adolescent
tobacco use, as well as helping to identify variables that could be targeted by prevention
programs, taking the role of new tobacco products (i.e., e-cigarettes) into account. There-
fore, the present study aims to examine the mediating role of impulsivity variables between
family conflict and adolescents’ tobacco use as follows: (1) examining the direct and indi-
rect effect of family conflict on CC use through impulsivity variables; and (2) examining
the direct and indirect effect of family conflict on EC use through impulsivity variables.

Method

This is a cross-sectional study, and the STROBE checklist can be consulted in the Supple-
mentary material.

Participants

The target population comprised 912 Spanish adolescents from two state-funded second-
ary schools in the east of Spain, Teruel, where most schools receive public funds (91.7%;
EPDATA, 2021). Since, in Spain, the assignment of public school centers is made mainly
by proximity to the parents’ home or employment (Organic Law 3/2020, Boletin Oficial
del Estado, 2020), the socio-economic profile of the participating students is heterogene-
ous. The inclusion criteria for participating in the study were (1) providing parents’ or legal
guardian’s written informed consent and (2) being willing to participate. The vast majority
(96%) of the total target population agreed to participate. Thus, the final study sample com-
prised 879 participants (56.4% male, Mage =14.25; SD=1.88, range=11-19).

Instruments

A sociodemographic record form was used to collect age, sex, ethnicity, school year, and other
school-related data. The following instruments were used to collect the remaining data for the study:

Current conventional and electronic cigarette use Questionnaire (from the survey ESTUDES
2012, Observatorio Espaiiol de las Drogas y de las Adicciones, 2014). Current tobacco use is
measured using the question, “How often have you smoked tobacco (conventional cigarettes)
in the last 30 days?” Items are rated on a 4-point Likert scale (from never to daily). Current
e-cigarette use is measured using the question, “On how many of the last 30 days have you
used electronic cigarettes?” Items are rated on a 7-point Likert scale (from O to 30 days).
UPPS-P Impulsive Behavior Scale (Céandido et al., 2012; Lynam et al., 2006). This is a
self-report instrument evaluating five impulsivity constructs (negative urgency, positive
urgency, sensation seeking. premeditation, and perseverance). It consists of 20 items, which
are rated on a 4-point Likert scale, with higher scores indicating less impulsive behavior.
EFE Evaluacion Familiar Estratégica (Strategic Family Evaluation) (Morell-Gomis et al.,
2011): This is a self-report instrument assessing five constructs (communication, social support,
conflict, rules and consequences) about family dynamics. Items are rated on a 5-point Likert
scale (1="never”; 5="always”). Although the original instrument measures these variables for
each family member, for the purpose of this study, we asked about family conflict in general.
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Procedure

The study was approved by the Ethical Research Committee of Aragén (CEICA) and
Research Ethics Committee (CEID) of Valencian International University (Spain) complied
with the ethical standards established in the Spanish Data Protection and Guarantee of Digi-
tal Rights Law 3/2018. Parents were informed of the voluntary nature of the students’ par-
ticipation and the confidentiality of the data. The estimated duration was 30 to 40 min, being
held in the regular classroom during school hours, under the researcher’s supervision.

Analytical Strategy

Descriptive statistics and Pearson’s correlations were conducted. Multiple mediation analy-
ses were performed using the PROCESS macro for SPSS (Hayes & Little, 2018). Two mul-
tiple mediation models were tested in which family conflict was the independent variable
(X), impulsivity-related constructs were the potential mediators (Ms), and CC use (yes vs.
no) and EC use (yes vs. no) in the last 30 days were the dependent variables (Y). Predictor
and mediator variables were introduced into the model as continuous, based on the scores
from the questionnaires described above. Gender and age were included as covariates in
these analyses. Bias-corrected bootstrapping (with 20,000 resamples) was used to generate
confidence intervals for the hypotheses tested as it is the preferred method for assessing
indirect effects (Preacher & Hayes, 2008), which represent the effect of X on Y through
M. Indirect effects estimate the difference in Y between two cases that differ by one unit
on X through the joint effect of X on M, which, in turn, influences Y (Hayes & Rockwood,
2020). In this approach, effects are considered significant if the upper and lower bound of
the bias-corrected 95% confidence intervals (95% CI) do not contain zero (Preacher & Kel-
ley, 2011). The direct effects represent the relationship between X and Y not attributable to
the mechanism through M. Results are presented as unstandardized coefficients for con-
tinuous variables and as log-odds for the dichotomous outcome variables.

Due to the use of cross-sectional data, reverse models were conducted for each outcome
variable to evaluate the hypothesized models’ specificity (Preacher & Hayes, 2008). More
specifically, models were tested reversing each proposed mediator and predictor variable.

Results

A third of the sample (33.0%) reported having smoked CC at some time during their
lives, while a fifth (20.4%) reported having used EC. In terms of tobacco use in the
previous 30 days, 14.0% of the sample reported having used CC, while 10.9% reported
having used EC. Descriptive statistics and Pearson’s correlations of the study variables
are presented in Table 1. Family conflict was positively correlated with the two outcome
variables (CC and EC use). In terms of correlations with the proposed mediating vari-
ables (impulsivity variables), family conflict positively correlated with positive urgency,
negative urgency, and sensation seeking, and negatively correlated with perseverance
and premeditation. All impulsivity variables correlated significantly with CC and EC
use except for premeditation and EC use.
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Multiple Mediation Analyses

Both mediation models showed that the direct effect of family conflict (path ¢") on CC
and EC use was not significant. When examining the indirect effect of family conflict
on CC use via impulsivity variables (Table 2), the total indirect effect was significant
(a*b=0.063, 95% CI [0.037, 0.095]). With respect to specific pathways, the indirect
effect was significant through sensation seeking (a*b=0.013, 95% CI [0.002, 0.028])
and through premeditation (a*b=0.029, 95% CI [0.011, 0.050]). With regard to the
indirect effect of family conflict on EC use via impulsivity variables (Table 3), the total
indirect effect was also significant (a*b=0.059, 95% CI [0.021, 0.091]). In terms of
specific pathways, the only indirect effect that was significant was through sensation
seeking (a*b=0.018, 95% CI [0.006, 0.034]).

Reverse Mediation Analysis

All of the results of the reverse models were non-significant. For CC use: negative
urgency (a*b=0.005, 95% CI [-0.005, 0.016]), positive urgency (a*b=0.004, 95% CI
[—0.005, 0.016]), sensation seeking (a*b=0.002, 95% CI [—-0.003, 0.007]), premedita-
tion (a*b= —0.005, 95% CI [-0.019, 0.006]), and perseverance (a*b= —0.004, 95%

Table 2 Multiple mediational analysis results controlled by covariates for CC use (N=879)

Direct b SE?* p LLCI ULCI®
Family conflict — negative urgency (a,) 0.21 0.03 <0.001 0.15 0.28
Family conflict — positive urgency (a,) 0.16 0.03 <0.001 0.11 0.22
Family conflict — sensation seeking (as) 0.11 0.03 <0.001 0.05 0.17
Family conflict — premeditation (a,) -0.17 0.03 <0.001 -—0.22 —-0.12
Family conflict — perseverance (as) —-0.16 0.03 <0.001 -0.22 —0.11
Negative urgency — CC use (b)) 0.08 0.04 0.086 —0.01 0.16
Positive urgency — CC use (b,) -0.01 0.05 0.802 -0.12 0.09
Sensation seeking — CC use (b3) 0.12 0.05 0.007 0.03 0.21
Premeditation — CC use (b,) —-0.17 0.05 <0.001 -0.28 0.07
Perseverance — CC use (bs) —-0.05 0.05 0.384 -0.15 0.06
Family conflict— CC use (¢') 0.03 0.03 0.324 —-0.03 0.10
Indirect b SE? BooLLCIY  BooULCI®
Total indirect effect 0.06 0.02 0.04 0.10
Family conflict— negative urgency — CC use 0.02 0.01 —0.00 0.04
Family conflict — positive urgency — CC use —-0.00 0.01 —0.02 0.02
Family conflict — sensation seeking— CC use 0.01 0.01 0.00 0.03
Family conflict — premeditation — CC use 0.03 0.01 0.01 0.05
Family conflict— perseverance — CC use 0.01 0.01 —0.00 0.03

Note. CC, conventional cigarette; EC, electronic cigarette. The b estimates for pathways where CC (dichoto-
mous) is the outcome variable reflects the increase or decrease in the predicted log odds of smoking that
would be predicted by a 1 unit increase or decrease in family conflict while holding all other predictors
constant

aStandard error; Plower limit confidence interval; upper limit confidence interval; bootstrap lower limit
confidence interval; *bootstrap upper limit confidence interval
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Table 3 Multiple mediational analysis results controlled by covariates for EC use (N=879)

Direct b SE? p LLCI®  ULCI
Family conflict — negative urgency (a;) 0.21 0.03 <0.001 0.15 0.28
Family conflict — positive urgency (a,) 0.16 0.03 <0.001 0.11 0.22
Family conflict — sensation seeking (a;) 0.11 0.03 <0.001 0.05 0.17
Family conflict — premeditation (a,)  —0.17 0.03 <0.001 -0.22 —0.12
Family conflict — perseverance (as) —-0.16 0.03 <0.001 —-0.22 -0.11
Negative urgency — EC use (b)) 0.05 0.05 0.322 —0.04 0.14
Positive urgency — EC use (b,) 0.03 0.06 0.584 —0.08 0.14
Sensation seeking — EC use (b5) 0.16 0.02 <0.001 0.07 0.26
Premeditation — EC use (b,) -0.03 0.06 0.653 -0.13 0.08
Perseverance — EC use (bs) -0.10 0.05 0.079 -0.20 0.01
Family conflict — EC use (c) 0.04 0.04 0.289 —-0.03 0.10
Indirect b SE* BooLLCI BooULCI®
Total indirect effect 0.05 0.02 0.02 0.09
Family conflict — negative 0.01 0.01 —0.01 0.03

urgency — EC use
Family conflict — positive 0.01 0.01 —-0.01 0.02

urgency — EC use
Family conflict — sensation seek- 0.02 0.01 0.01 0.03

ing— EC use
Family conflict— premeditation—EC use  0.00 0.01 —0.01 0.02
Family conflict— perseverance—EC use  0.02 0.01 —0.00 0.04

Note. CC, conventional cigarette; EC, electronic cigarette. The b estimates for pathways where EC (dichoto-
mous) is the outcome variable reflects the increase or decrease in the predicted log odds of smoking that would
be predicted by a 1 unit increase or decrease in family conflict while holding all other predictors constant

aStandard error; Plower limit confidence interval; ‘upper limit confidence interval; dbootstrap lower limit
confidence interval; ®bootstrap upper limit confidence interval

CI [-0.017, 0.005]). For EC use: negative urgency (a*b=0.005, 95% CI [-0.006,
0.017]), positive urgency (a*b=0.005, 95% CI [-0.006, 0.017]), sensation seeking
(a*b=0.002, 95% CI [—0.003, 0.009]), premeditation (a*b= —0.006, 95% CI [— 0.020,
0.007]), and perseverance (a*b= —0.005, 95% CI [-0.019, 0.006]).

Discussion

To our knowledge, this is the first study examining the role of impulsivity constructs in
the relationship between family conflict and CC and EC use in adolescents. Our findings
showed that family conflict was not directly related to CC and EC use, but that there was
a significant positive indirect effect of family conflict through some specific impulsiv-
ity constructs. More specifically, sensation seeking was found as a significant positive
mediator between family conflict and both tobacco use outcomes (CC and EC current
use). These findings are in line with previous studies, such as Trujillo et al. (2016), who
found that sensation seeking mediated between family conflict and current alcohol and
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marijuana use. Family conflict has an impact on how adolescents cope with distress and
unpleasant emotions, with drug use as an emotional regulation strategy (Trujillo et al.,
2016). In this regard, sensation seeking—one of the most widely studied impulsivity
variables in relation to substance use—has consistently been found to be positively
associated with tobacco use (Doran & Tully, 2018; Kelly et al., 2019; Peterson & Smith,
2017). However, our findings differ from studies such as Case et al. (2017), who found
a relationship between sensation seeking and starting to use EC but not with current EC
use. This discrepancy may be for a number of reasons, such as the use of different ques-
tionnaires, the studies having been done in different countries in which patterns of EC
use may be different (USA vs. Spain), or because the current study examined sensation
seeking as a mediator variable. More research is needed to clarify how sensation seek-
ing is associated with the use of different tobacco products.

Our results also showed that family conflict had a significant positive indirect effect on
CC use through lower premeditation. This finding is in line with previous studies which
found that a lack of premeditation was strongly associated with smoking in young people
(Ozga-Hess et al., 2020) and in the general population (Kale et al., 2018). In fact, a lack
of premeditation, understood as not thinking about potential consequences before acting,
has also been found to be associated with early and later substance use (Lynam & Miller,
2004).

The findings of the current study highlight how important adolescents’ social con-
texts and family interactions are when it comes to tobacco use (Al-Halabi Diaz et al.,
2009; Luk et al., 2018; Thomas et al., 2016). The main finding of this study suggests
that adolescents who live in families where conflicts are frequent are more likely to use
CC and EC through higher sensation seeking and lower premeditation.

Our results also show that impulsivity-related variables have differing impacts on
tobacco use. More specifically, our data shows that only sensation seeking and premedita-
tion act as mediation variables between family conflict and current CC and CE use. This
is in contrast to the meta-analysis by Bos et al. (2019), in which all of the UPPS-P model
traits were associated with CC use. However, those differences may be due to the definition
of tobacco use. It should be noted that a recent study has shown a reverse mediation rela-
tionship between the variables examined in our study. Wang et al. (2021) found that family
conflict has a mediating role between impulsivity and CC use. They explained that adoles-
cents’ impulsive behavior can produce stress in the family due to conflict and it can lead to
drug use. In our study, reverse mediation analysis yielded non-significant results. However,
bidirectionality may exist and should be examined in longitudinal studies. Regardless of
what produces the conflict in the family, it is important to study how this variable impacts
substance use. As mentioned above, our results did not show a direct effect of family con-
flict on tobacco use, but rather an indirect effect through sensation seeking and premedita-
tion. As Wang et al. (2021) pointed out, adolescents who experience family conflict may
use substances as a way of escaping from that situation. Therefore, considering the litera-
ture and the results of our study, the tendency to behave impulsively could be considered a
learned coping mechanism for some adolescents for dealing with the discomfort produced
by family conflict.

These findings have several clinical implications in terms of prevention and treatment of
tobacco use in adolescents. Firstly, when designing prevention and intervention strategies,
the differential role of specific impulsivity constructs (Strickland & Johnson, 2020) should
be considered, along with training in alternative, healthier coping strategies. Therefore,
the inclusion of family and impulsivity-related components in school-based substance use
prevention programs (Velasco et al., 2017; Vigna-Taglianti et al., 2014; Villanueva et al.,

@ Springer



International Journal of Mental Health and Addiction

2021) may improve their effectiveness on tobacco use and even indirectly on cannabis use
due to this substance is usually consumed with tobacco (EMCDDA, 2019). Secondly, the
previous literature shows that parents who attend prevention programs tend to have a low
risk profile, with low participation of high-risk families (Al-Halabi Diaz & Errasti Pérez,
2009; Errasti Pérez et al., 2008). More effort is needed in active recruitment and interven-
tion with families through selective and indicated prevention (Van Ryzin et al., 2016).

In addition, any reductions in the aforementioned risk factors need to be accompa-
nied by legislative measures to prevent minors from accessing tobacco products. Nicotine
affects neurocognitive development (Smith et al., 2015), and once somebody starts using
conventional tobacco products, the probability of them using e-cigarettes increases, and
vice versa (Hittner et al., 2020).

The current study has some limitations. First, due to the cross-sectional nature of our
data, casual and temporal interpretations could not be established. Future research should
examine longitudinal associations between family conflict, impulsivity traits, and CC and
EC use. Second, the study sample is exclusively from Spain, so the results cannot be gen-
eralized to adolescents from other cultural backgrounds. In addition, it would be inter-
esting to examine other variables that might also be associated with CC and EC use. For
instance, it would be necessary to study whether sex differences regarding the impact of
family and personality variables on CC and EC use exist. Moreover, social and economic
variables should be examined or included as covariates in future studies since they con-
stitute an important predictor of smoking among adolescents (Polanska et al., 2022). For
instance, family income or socioeconomic status could be related to school choice, which
could be impacting our findings. Finally, the study measures were self-report instruments,
and although the effectiveness of this assessment method has been demonstrated, it may be
affected by response bias and social desirability (Krumpal, 2013).

Conclusions

This study extends previous literature by showing that family conflict is associated with
current CC and EC use through specific impulsive traits. More specifically, our findings
indicate that, in adolescence, family conflict is associated with current CC and EC use
through sensation seeking, and in the case of current CC use, premeditation also has an
important role as a mediator variable.
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