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A B S T R A C T

Background: Binge drinking (BD) and tobacco use disorder (TUD) are prevalent among youth, with significant
social and health implications. However, research into the emotional impairments associated with BD and TUD
during adolescence is sparse and lacks integration within a comprehensive model of emotional processes.
Moreover, the impact of comorbid BD and TUD on emotional deficits remains largely unexplored. We propose
the first review focused on the variation of emotional deficits in BD, TUD, or their comorbidity among adoles-
cents and we systematically explore differences across various emotional abilities.
Methods: Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for
Scoping Reviews guidelines (PRISMA-ScR), we conducted a preregistered review of existing literature on
emotional processing impairments in BD and/or TUD among adolescents. From 481 papers initially identified, 7
were included in this review. Additionally, we proposed experimental avenues for future research based on
identified shortcomings in current literature.
Results: Our scoping review indicates that emotional deficits are likely prevalent in both BD and TUD pop-
ulations, affecting emotional appraisal/identification, response, and regulation. However, further investigation is
necessary to ascertain the magnitude and scope of these deficits in adolescents and adults, as well as to delineate
the distinct or combined influence of BD and TUD on emotional disturbances.
Conclusion:While some emotional deficits are apparent, we contend that examining emotional deficits in BD and
TUD separately, as well as together, would offer a more comprehensive understanding of their nature and inform
the development of novel treatment strategies.

1. Introduction

Binge drinking (BD) and tobacco use disorder (TUD) are highly
prevalent among adolescents (Bierhoff et al., 2019; DeBaker et al., 2020;
Gubner et al., 2016) and often co-occur (Grant et al., 2015), increasing
health, neurocognitive and social risks (Edkins et al., 2017; Locker et al.,
2016; VanderVeen et al., 2013). Such comorbidity between BD and TUD
might also be associated with emotional impairments (Carbia et al.,
2018; Conti et al., 2019; Lannoy et al., 2019), but these abilities remain
poorly investigated. BD is an alcohol consumption pattern characterized
by the alternation between acute intoxications (leading to an alcohol
blood concentration of 0.08 g/dl or more, NIAAA, 2016) andwithdrawal
periods (Maurage et al., 2020a). BD, being responsible for around half of
alcohol-related deaths (Gubner et al., 2016), is highly prevalent among
adolescents and young adults (Lannoy et al., 2021). The psychological

(e.g., impulsivity) and interpersonal (e.g., peer pressure) BD risk factors
are well-established (Laghi et al., 2018; Locker et al., 2016). The brain
modifications occurring during adolescence may also constitute a risk
factor (Lannoy and Sullivan, 2021; van Duijvenvoorde et al., 2016), as
the maturation imbalance between motivational and control systems
favors reward sensitivity and risk-taking behaviors (Carbia et al., 2018;
Maurage et al., 2020a). Moreover, BD habits generate cerebral and
cognitive impairments that can initiate a vicious circle promoting the
emergence of severe alcohol use disorder (Carbia et al., 2018; Lannoy
et al., 2019). As a whole, despite not being classified as a specific
alcohol-related disorder in the current nosographies, BD constitutes a
major societal issue, particularly among youth. TUD is an uncontrolled
pattern of tobacco use leading to clinically significant impairment (e.g.,
withdrawal symptoms, distress; McClernon and Kollins, 2008; American
Psychiatric Association, 2013) and constituting the major cause of
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preventable death worldwide (Gubner et al., 2016). Among TUD pre-
dictors, heightened impulsivity during adolescence plays an important
role (Trinidad and Johnson, 2002). Nicotine, the main psychoactive
component contained in smoked tobacco, is a performance-enhancing
drug (Feduccia et al., 2012) largely affecting cognition (e.g., sensory,
psychomotor, attentional, and executive functions; Feduccia et al.,
2012; Kumari et al., 2003). Because of its harmful effects on the brain
and body, TUD represents a major societal issue in youth.

BD and TUD often co-occur (DeBaker et al., 2020; Edkins et al., 2017;
Locker et al., 2016; VanderVeen et al., 2013): 20 % of smokers engage in
heavy/binge drinking and heavy drinkers are 2–3 times more likely to
smoke than non-heavy drinkers (Grant et al., 2015). This may be
explained by brain changes during adolescence (van Duijvenvoorde
et al., 2016), generating increased sensitivity to drugs rewarding effects
(Zilverstand et al., 2018): exposure to one drug promotes the use of the
other, due to a bidirectional cross-sensitization (DeBaker et al., 2020;
Edkins et al., 2017; Gubner et al., 2016; Locker et al., 2016; VanderVeen
et al., 2013). This complex interdependence is influenced by social but
also pharmacological factors (Gubner et al., 2016; Locker et al., 2016),
alcohol and nicotine both stimulating the brain reward system (Locker
et al., 2016).

Many studies have explored BD and TUD effects on cognition (Carbia
et al., 2018; Conti et al., 2019; Lannoy et al., 2019), suggesting that their
joint presence accelerates cognitive decline (Hagger-Johnson et al.,
2013). Conversely, research on emotions remains scarce and not inte-
grated in a model of emotional processing (Lannoy et al., 2018; McKee
et al., 2020). This limit hampers the development of theoretically-
grounded exploration of emotional processes in BD and TUD, despite
their key importance in the onset and maintenance of these disorders.
Indeed, the efficient management of one’s emotions is a protective factor
against addictions (Leite et al., 2019). The inability to express and
regulate emotions is correlated with substance abuse onset (Leite et al.,
2019; Trinidad and Johnson, 2002). Conversely, adaptive emotional
regulation is a protective factor against substance use (Kun and Deme-
trovics, 2010; Leite et al., 2019). Substance abuse is thus frequently
conceptualized as a self-medication attempt to cope with intense nega-
tive feelings (Kun and Demetrovics, 2010), underlining the influence of
emotions in the onset of addiction. However, evidence on emotional
impairments mainly comes from studies exploring BD or TUD separately
(without considering their joint influence) and focusing on young adults
(Lannoy et al., 2021). Despite adolescence constitutes a specific
vulnerability period for both addictive and emotional disorders, the
exploration of emotional deficits related to BD/TUD in this age range (i.
e., 12–18 years old) is currently based on a few scattered studies.

Our main aim was thus twofold: (1) offering the first scoping review

of the available data supporting the presence of emotional processing
deficits in BD, TUD, and their comorbidity in adolescence, to propose a
clear description of the current knowledge regarding their distinct and
joint influence on each emotional subcomponent. The first research
question our review addressed was thus “What are the current evidence
regarding the emotional impairments presented by adolescents with BD
and/or TUD?”; (2) outlining innovative research avenues to move the
field forward in the exploration of emotional deficits. The second
research question tackled by our paper was thus: “What are the most
relevant directions that future studies should follow to deepen our un-
derstanding of emotional impairments in BD and TUD?”. Importantly, a
key strength of this review is its theory-based approach, which organizes
data according to the emotional subcomponents outlined by Phillips
et al. (2003). This framework (Fig. 1, left part), which has received
empirical support (Lannoy et al., 2021; Pessoa, 2017), identifies three
emotional processes: (1) Emotional appraisal/identification, involving to
detect and process the emotional significance of a stimulus, whether
internal (e.g., self-emotional states) or external (e.g., situations or
others’ emotional expressions). This process is typically assessed
through self-report questionnaires or tasks measuring the ability to
recognize emotionally salient stimuli; (2) Emotional response, referring to
the generation of a specific affective state in reaction to an emotional
stimulus or situation. This stage includes cognitive, physiological, and
behavioral responses, as well as conscious emotional experiences. It is
often studied using paradigms that induce affective states (e.g., mood
induction, fear conditioning) and measure the participant’s resulting
emotional response; (3) Emotional regulation, involving to manage af-
fective state and emotional behavior, through the modulation/inhibi-
tion of emotional appraisal and/or response. This process is explored
through self-reported questionnaires and tasks that require participants
to control or modulate their responses to emotional stimuli.

2. Methods

2.1. Search strategy and article selection (Table 1)

This systematic review follows the guidelines of Preferred Reporting
items for Systematic Reviews and Meta-Analyses Extension for Scoping
Reviews (PRISMA-ScR; Tricco et al., 2018). We consulted two databases
(27th March 2024), PubMed and Scopus. We preregistered the complete
protocol at OSF (registration doi: 10.17605/OSF.IO/GK28Z). The
following key terms were used: “tobacco use disorder”, “nicotine con-
sumption”, “nicotine/tobacco smoking”, “binge drinking” together with
“emotional appraisal”, “emotional identification”, “emotional
response”, “emotions regulation”, “emotional processing”, “emotions”

Fig. 1. Emotional processing subcomponents and their related deficits in binge drinking (BD) and tobacco use disorder (TUD).
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and “adolescents”, “youth”. The full search algorithm was as follows:
PubMed [(“emotional appraisal” OR “emotional identification” OR
“emotional regulation” OR “emotion* processing” OR “emotional
response” OR “emotions”) AND ((“tobacco use disorder” OR “tobacco”
OR “nicotine” OR “Tobacco smoking”) OR (“binge drinking”)) AND
(“adolescents” OR “youth”)] / Scopus: [(emotional AND appraisal OR
emotional AND identification OR emotional AND response OR
emotional AND regulation OR emotional AND processing OR emotions)
AND ((tobacco AND use AND disorder OR tobacco OR nicotine OR to-
bacco AND smoking) AND (binge AND drinking)) AND (LIMIT-TO
(SUBJAREA, “PSYC”) OR LIMIT-TO (SUBJAREA, “NEUR”)) AND (LIM-
IT-TO (EXACTKEYWORD, “Humans”) OR LIMIT-TO (EXACTKEYWORD,
“Human”)) AND (LIMIT-TO (LANGUAGE, “English”) OR LIMIT-TO
(LANGUAGE, “French”))]. Two authors (EM and SS), working inde-
pendently, selected the articles at each stage of the review by using
Rayyan systematic review software (2022). Authors resolved disagree-
ments through discussion and consensus. Among the 481 papers iden-
tified, the authors selected seven publications. Following the
PRISMA-ScR guidelines, two authors (EM and SS) extracted data in ta-
bles independently. In order to determine papers’ inclusion criteria, we
referred to the PICOS procedure (Liberati et al., 2009) as follows: (1)
Regarding the Population, only studies focusing on human adolescents
(12–18 years old) were included, as this period is related to specific
cerebral (i.e., differential maturation between impulsive and control
brain systems), cognitive (i.e., greater reward sensitivity) and behav-
ioral (i.e., increased risk-taking conducts) vulnerabilities towards
BD/TUD; (2) Regarding the Intervention, studies were considered if they
included a validated measure of binge drinking and/or of tobacco con-
sumption. Additionally, this measure had to be included as a main
variable in the analyses. However, not all the studies included a formal
diagnosis of BD and TUD; (3) Regarding the Comparator, studies were
considered if they offered a direct comparison between an experimental
group of binge drinkers and/or tobacco smokers and a matched control
group, that did not consume tobacco, alcohol, or any kind of drugs, or a
group with lower/higher consumption rates; (4) Regarding the Outcome,
studies were included if they explored the relationship between BD
and/or TUD and emotional processing abilities as a dependent variable.
When the effects of other substance use are included, the study design
must allow to isolate the specific effects of BD and/or of tobacco
smoking; (5) Regarding the Setting, studies were included when pro-
posing comparisons between groups or experimental conditions (i.e.,
interventional, observational, cross-sectional), thus excluding
single-case studies and studies without experimental data.

2.2. Selection process

We identified 502 articles through database search. We exported the
articles to Rayyan to eliminate duplicates (N = 21). Screening of titles
and abstracts led to the identification of 9 articles fulfilling our inclusion
criteria. The main reasons for exclusion at the phase of “title/abstract
reading” was the absence of original data (N= 185), the investigation of
other topics (i.e., “no Emotional processing”) (N= 164), the absence of a
valid measure of BD and/or TUD (N = 93). After the “full text reading”
phase, seven articles were found to meet the inclusion criteria and 2
studies were excluded (Fig. 2).

3. Results

3.1. Characteristics of the studies

Although publication date did not constitute an inclusion criterion
during article selection, all the included studies were published after
2006, with 57% published after 2015. This highlights that the interest in
this topic is quite recent. Moreover, 28.5 % of the selected studies
investigated emotional processing impairments related to BD, 28.5 %
investigated emotional processing impairments related to TUD, and 43
% investigated emotional processing impairments related to both BD
and TUD. Regarding specific emotional processing subcomponents,
emotion regulation was the most investigated (71 %), followed by
emotion appraisal/identification (57 %) and emotional response (14 %).
Among the seven studies, three (43 %) explored emotional processing
impairments related to more than one subcomponent. Studies were
conducted in Europe (57 %) or North America (43 %). The main

Table 1
Inclusion criteria for the selected studies

1. Articles must be in English or French.
2. Articles must be empirical studies (i.e., presenting original data).
3. Articles must be human studies.
4. Participants must be 12–18 years old.
5. Participants must be binge drinkers and/or tobacco smokers. If they consume other substances, alcohol and/or tobacco must be the main substances of use.
6. Articles must explore the relationship between binge drinking and/or tobacco smoking and emotional processing abilities.
7. Articles must mainly aim at examining the effects of binge drinking and/or tobacco on emotional abilities or, when other substance use groups are included, their experimental
design must allow to isolate the specific effects of binge drinking and tobacco smoking.

Fig. 2. PRISMA flow diagram showing the selection process of the
included articles.
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characteristics of each study are summarized in Table 2.

3.2. Quality assessment

There is currently no gold-standard tool for assessing cross-sectional
studies (Sanderson et al., 2007; Zeng et al., 2015). Therefore, we have
decided to evaluate the methodological quality of each reviewed study
using an adapted version of the quality assessment tool for observational
cohort and cross-sectional studies, developed by the National Heart,
Lung and Blood Institute (NHLBI, 2014). This scale appears as the most
appropriate for our purpose since it has been recently used in systematic
reviews on similar topics (e.g., Carbia et al., 2018; Maurage et al., 2021).
To properly evaluate the studies included in the current paper, four
items of the original scale have been removed from the evaluation
scale.1 The final assessment scale thus comprised 10 items with a binary
answer (Yes/No), leading to a raw rating between 0 and 10. For each
study, we computed a score (i.e., percentage of items with a “Yes”
answer), leading to a global quality rating that allowed papers’ classi-
fication as “poor” for scores below 50 %, “fair” for scores between 50
and 69 %, “good” for scores between 70 % and 79 %, and “strong” for
scores of 80 % and beyond (adapted from Black et al., 2017). According
to our rating (Table 3), most of the studies were rated as “fair” (71 %)
and 29 % as “good”. Therefore, the mean rating of the studies included
in the current paper is “fair”. It is important to mention that, since the
original scale was modified to meet the requirements of this paper, our
assessment of methodological quality was based on the specific infor-
mation provided in each study. Consequently, this evaluation may
reflect the quality of the methodological description rather than the
actual methodological quality of the paper itself.

3.3. Emotional processing deficits in BD and TUD (Fig. 1, right part)

As mentioned above, for the sake of clarity, we have decided to
categorize data from existing evidence following the terminology and
subcomponents of the theoretical framework proposed by Phillips et al.
(2003), distinguishing emotional appraisal/identification, emotional
response and emotional regulation (Fig. 1, left part). The use of this
framework to review existing evidence will also be useful to discuss and
integrate further research avenues.

- Emotional processing deficits in BD: Regarding emotional appraisal/
identification, results show that adolescents who engage in BD, compared
to adolescents who do not, are more biased towards negative emotions
(Ernst et al., 2010; Leganes-Fonteneau et al., 2020). In fact, BDs display
better recognition of anger than non-users, suggesting that alcohol
consumption may turn into a vulnerability characterized by an affective
bias towards negative emotions (Ernst et al., 2010). However, according
to Leganes-Fonteneau et al. (2020), high binge drinkers have more dif-
ficulty detecting fearful traits compared to low binge drinkers, show a
blunted detection of positive emotions, and exhibit an increased detec-
tion of sad ones (Leganes-Fonteneau et al., 2020). These findings
collectively suggest that BD correlates with biases towards negative
emotions among adolescents. However, evidence is scarce regarding
which specific emotions are more impacted. Furthermore, adolescents
with higher levels of attention to their own emotions report higher levels
of alcohol use. In contrast, those with better abilities to discriminate
between different moods and emotions, as well as adolescents with
higher abilities to perceive others’ emotions, present lower probabilities
of consuming alcohol (González Yubero et al., 2019). Regarding

emotional response, we did not identify any study examining the rela-
tionship between BD and emotional response in adolescents. Finally,
regarding emotion regulation, existing evidence suggests that higher
levels of drunkenness are associated with low emotional control (García-
Moya et al., 2017; Wills et al., 2011), particularly among adolescents
who present a parent-child relationship of low quality and whose peers
engage in heavy drinking (García-Moya et al., 2017). Furthermore, ad-
olescents with a higher level of emotional repair tend to report lower
probabilities of consuming alcohol and, when they do, exhibit lower
intensities of consumption (González Yubero et al., 2019). Therefore, as
a whole, available studies suggest that emotional impairments might be
widespread in BD, but current evidence is still limited and scattered to
allow drawing clear conclusions.

- Emotional processing deficits in TUD: Research in tobacco use
disorder (TUD) highlights the impact of emotional processes on smoking
behaviors. First, regarding emotional appraisal/identification, non-
smokers show more errors in recognizing angry faces compared to ad-
olescents with TUD (Ernst et al., 2010). Additionally, adolescents with
heightened emotional attention are more likely to use tobacco, as well as
those with lower emotion perception skills that also exhibit higher to-
bacco use probabilities (González-Yubero et al., 2020). Furthermore,
regarding emotional response, Piper and Curtin (2006) in their study
found that, during tobacco withdrawal, emotional response intensity is
the same in adolescents with TUD and non-smokers. Finally, regarding
emotional regulation abilities in TUD, research presents a nuanced land-
scape. While low levels of emotional control are linked with higher to-
bacco use (García-Moya et al., 2017; Wills et al., 2011), the association
appears even stronger among adolescents with high depression scores
(García-Moya et al., 2017). Moreover, the probability of tobacco use is
higher among adolescents with less ability to repair emotions (González-
Yubero et al., 2020). Intriguingly, Piper and Curtin (2006) report intact
voluntary emotion regulation skills among adolescents with TUD during
tobacco withdrawal. Additionally, both abstinent and non-abstinent
smokers seem to show no increased difficulty in volitionally regulating
their emotional response to external stressors (Piper and Curtin, 2006).
However, given the divergent findings and limited research in this area,
the evidence remains scarce and contradictory. In conclusion, while
some preliminary evidence suggests that TUD in youth is associated with
emotional processing impairments, further exploration is needed to
understand the intensity and scope of these deficits in adolescents.
Clarifying these nuances will be crucial in developing targeted in-
terventions to address emotional regulation challenges in individuals
with TUD.

- Emotional processing deficits in comorbid BD and TUD: Out of the
seven studies reviewed, only three delved into the impact of poly-
consumption on specific emotional processing aspects (Ernst et al.,
2010; García-Moya et al., 2017; Wills et al., 2011). Ernst et al. (2010)
examined emotion identification among non-users, single-substance
users, and poly-consumers. They found that both poly-consumers and
single-substance users exhibited enhanced recognition of anger
compared to non-users, suggesting a potential vulnerability among
drug-initiating adolescents towards negative emotions. Conversely,
García-Moya et al. (2017) and Wills et al. (2011) focused on emotion
regulation abilities among non-users, single-substance users, and poly-
consumers. Their findings indicated that self- control and emotion
regulation serve as broad protective factors against emotional risks
linked to substance use in adolescents. However, emotional control
alone did not appear to have a significant impact without accompanying
risk factors. Despite these insights, relying on just three studies limits our
understanding of emotional processing deficits in co-occurring BD and/
or TUD during adolescence, as it is still impossible to disentangle the
effects of poly-consumption from those of single-substance consump-
tion. To address this, future research should tackle two primary chal-
lenges identified in existing literature. Firstly, previous studies have
employed a scattered approach to explore emotional processing, which
could benefit from a more comprehensive model delineating various

1 item 3: “Was the participation rate of eligible persons at least 50 %?”; item
6: “For the analyses in this paper, were the exposure(s) of interest measured
prior to the outcome(s) being measured?”; item 7: Was the timeframe sufficient
so that one could reasonably expect to see an association between exposure and
outcome if it existed?”; item 13: “Was loss to follow-up after baseline 20 % or
less?”.
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Table 2
Main characteristics of the studies

Authors (year) Population Exposure Comparator Design Outcomes

Sample (N) Mean
age
(SD)

Gender
ratio (%
females)

Exclusion criteria Substance
(s)
consumed

Substance
consumption
measure

Psychopathological
measures

Control
group (N)

Matching
variables

Processes
measured

Task Complementary
measures

Main results Mentioned
limitations

Key conclusions

Ernst et al.
(2010)

N = 52
(10 used
one, 14
used two
and 28
used all 3
substances)

12.7
(0.7)
at
study
entry

16.3
(1.7)
at
follow
up

29.9 % - age < 12 and >

14
- missing three or
more consecutive
follow-up visits
- History of any
substance use
- IQ <70
- chronic mental
illness
- treatment with
psychoactive
medications
(except
psychostimulants)
- axis I psychiatric
disorders except
conduct disorder,
oppositional
defiant disorder
and ADHD with or
without comorbid
mood disorder

Alcohol,
Tobacco,
(Marijuana)

Drug Use
Screening
Inventory

DICA N = 25
(33 %)

At follow-
up they
hadn’t
initiated
any
substance
use

NA Emotional
identification

- Facial
expression
recognition task
(DANVA)

- Behavioral
ratings;
- Cognitive
testings;
-Urine drug
screen;
-Physical
examination;
-Sexual
maturation
Tanner staging;
-Questionnaires
updating family,
school, social
functioning,
pharmacotherapy
and substance-use
status.

- youths who
had not
initiated any
substance use
made more
errors on the
angry faces
than those
who had
initiated all
three
substances, as
well as
compared to
users of a
single
substance (i.
e., alcohol,
tobacco and
marijuana);
- a significant
substance-use
by emotion
interaction
was found for
the three
substances

NA Substance-
users displayed
better
recognition of
anger this than
non-users. This
suggests that
adolescents
who initiate
drug use may
present
vulnerability,
in the form of
affective bias,
towards
negative
emotions.

García-Moya
et al. (2017)

N = 1752 15.42
(0.52)

49.5 % None Alcohol,
Tobacco,
(Marijuana)

Days they have
smoked and
drank in the last
30 days
(derived from
the
ESPAD study)

CES-D NR -Gender
-Age

Emotional
regulation

- Completing
questionnaires:
(HBSC, ERICA)

- ESPAD
-Quality of parent-
child relationships

- Low levels of
emotional
control were
significantly
associated
with higher
tobacco use
but the
association
was higher
with
adolescents
with high
depression
scores;
- Higher
drunkness
levels are
associated
with low
emotional
control,
especially for

Cross-
sectional
design.
Adolescents’
self-reports
tend to
overestimate
their
similarities
with their
friends, which
may have
resulted in
some inflation
of the
associations
between peer
variables and
adolescents’
substance use.

Emotional
control tends to
serve a
generalised
risk-buffering
role among
adolescents
exposed to
emotional risk
factors for
substance use.
Use. However,
emotional
control alone
resulted
unimportant in
the
absence of risk
factors.

(continued on next page)
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artinietal.
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Table 2 (continued )

Authors (year) Population Exposure Comparator Design Outcomes

Sample (N) Mean
age
(SD)

Gender
ratio (%
females)

Exclusion criteria Substance
(s)
consumed

Substance
consumption
measure

Psychopathological
measures

Control
group (N)

Matching
variables

Processes
measured

Task Complementary
measures

Main results Mentioned
limitations

Key conclusions

adolescents
that didn’t
have a good
quality
parent-child
relationship
and whose
peers drank a
lot.

González
Yubero et al.
(2019)

N = 844 14.49
(1.17)

51.8 % -age < 12 or > 16 Alcohol Questionnaire
about alcohol
consumption
(BD defined as
the consumption
of 5 or more
alcoholic drinks
in a period of
approximatively
2 h over the past
month)

None NR -Gender
-Age
-School
year

Emotional
appraisal and
identification
Emotional
regulation

- Completing
questionnaires:
(TMMS,
TIEFBA)

Alcohol use
questionnaire
(ESTUDES).
Socio-
demographic
questionnaire.

-Adolescents
with higher
levels of
attention to
their own
emotions
report higher
levels of
alcohol use;
-Adolescents
with better
abilities to
discriminate
between
moods and
emotions
presented
lower
probabilities
of consuming
alcohol;
-Adolescents
with higher
abilities to
perceive
others’
emotions have
lower
probabilities
of consuming
alcohol;
-Adolescents
with higher
level of
emotional
repair report
lower
probabilities
of consuming
alcohol and,
when they do,
lower

Cross-
sectional
design.

Youths that
have greater
abilities to
perceive
external
emotions
and to attend
to their own
emotions in a
moderated
manner, who
can use
emotional
information to
facilitate
cognition and
strategies to
repair negative
emotional
states, have
lower chances
of engaging in
elevated or
excessive levels
of alcohol
consumption.

(continued on next page)
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artinietal.
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Table 2 (continued )

Authors (year) Population Exposure Comparator Design Outcomes

Sample (N) Mean
age
(SD)

Gender
ratio (%
females)

Exclusion criteria Substance
(s)
consumed

Substance
consumption
measure

Psychopathological
measures

Control
group (N)

Matching
variables

Processes
measured

Task Complementary
measures

Main results Mentioned
limitations

Key conclusions

intensities of
consumption.

González-
Yubero et al.
(2020)

N = 799 NA 51.8 % -age < 12 or > 16
-not filling out the
questionnaire in
full by the end of
the second session

Tobacco -Tobacco use
questionnaire

None NA -Gender
-Age
-School
context

Emotional
appraisal and
identification
Emotional
regulation

- Completing
questionnaires:
(TMMS,
TIEFBA)

Tobacco use
questionnaire
(ESTUDES).
Socio-
demographic
questionnaire.

The
probability of
being a
tobacco user
is higher
among
adolescents
with a high
level of
emotional
attention than
those with a
lower level.
The
probability of
being a
tobacco user
is higher
among
adolescents
with less
ability to
understand,
repair and
perceive
emotions than
those with
higher skills.

Cross-
sectional
design.
It would be
interesting to
study the
directionality
between EI
and tobacco
use, as well as
the effect that
other
variables such
as attitudes
towards
smoking and
coping
strategies
have at these
ages.

Adolescents
with higher
abilities to
perceive
emotions and
who are
capable of
understanding
and repairing
their own
negative
emotional
states, are less
likely to
initiate and
increase
tobacco use.
The results
obtained
underline the
need to
consider the
training of
social and
emotional
skills in the
preventive
field.

Leganes-
Fonteneau
et al. (2020)

N = 24
(12 low
binge
drinkers, 12
high binge
drinkers)

HS:
15.4
(0.49)

50 % - No native
Spanish Speakers
- No normal or
corrected-to-
normal vision
- Psychological or
neurological
problems

Alcohol Questionnaires
about alcohol
consumption
(AUQ, AUDIT)

None None -Gender Emotional
identification

-Facial emotion
identification
task-NimStim
database (
Tottenham
et al., 2009),
-Emotional
perception
threshold task-
Pictures of
Facial Affect
database (
Ekman and
Friesen, 1976)

UPPS Impulsive
Behavior Scale

Facial
emotion
identification
task: low
binge drinkers
perceived
significantly
more times
fearful faces
when
prompted
than high
binge drinkers
Emotional
perception
threshold
task: low
binge drinkers
showed a
lower
threshold for
joy compared

Cross-
sectional
design
Didn’t include
some factors
(reason to
drink, alcohol
expectancies)
and some
measures of
emotional
processing,
mood or
anxiety

High binge
drinkers have
more difficulty
in detecting
fearful traits
compared to
low binge
drinkers
High binge
drinkers
showed a
blunted
detection of
positive
emotion and an
increased
detection of
sad ones.

(continued on next page)
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Table 2 (continued )

Authors (year) Population Exposure Comparator Design Outcomes

Sample (N) Mean
age
(SD)

Gender
ratio (%
females)

Exclusion criteria Substance
(s)
consumed

Substance
consumption
measure

Psychopathological
measures

Control
group (N)

Matching
variables

Processes
measured

Task Complementary
measures

Main results Mentioned
limitations

Key conclusions

to the rest of
emotions; no
differences in
responses for
happy faces
were found in
high binge
drinkers.

Piper and
Curtin
(2006)

-24-h
nicotine
withdrawal
condition:
N = 24

-continued
smoking
condition:
N = 24

NA NA -age < 18 years
-not English
reading and
writing
proficiency
-physical or
psychological
condition that
would
contraindicate
study
participation

Tobacco -Smoking history
-CO
- FTND

None N = 48

-no
current or
past daily
cigarette
use
-had
consumed
<100
cigarettes
in their
lifetime

-Gender Emotional
response
Emotional
regulation

Voluntary
emotion
regulation task
(Jackson et al.,
2000)

Startle eyeblink
reflex.
WISDM
WSWS

Normal
emotional
response
intensity and
intact
voluntary
emotion
regulation
skill during
tobacco
withdrawal.
Both abstinent
and non-
abstinent
smokers do
not display
increased
difficulty
volitionally
regulating
their
emotional
response to
external,
punctate
stressors.

Regulation of
negative
emotion to an
exogenous
stressor for
only a brief
period.
Just one
session to
examine the
time course of
withdrawal
effects.

The absence of
impairments in
voluntary
negative
emotion
regulation
during tobacco
withdrawal
may have
important
implications
for the
development of
smoking
cessation
treatment
programs.

Wills et al.
(2011)

N = 1307 16
(0.7)

52 % None Alcohol,
Tobacco,
(Marijuana)

Substance use
questionnaires

None NR -Gender
-Race

Emotional
regulatioin

Good
behavioral self-
control
questionnaire
(Chen et al.,
2004; Eysenck
and Eysenck,
1978; Kendall&
Wilcox,1979;
Simons and
Carey, 2002;
Zimbardo &
Boyd, 1999),
Poor behavioral
regulation
questionnaire
(Chen et al.,
2004; Eysenck

Questionnaires
about
demographics,
family structure,
ethnicity and level
of education for
father and mother
Academic
involvment
questionnaire
Negative life
events
questionnaire
Friends substance
use questionnaire
Adolescent’s
substance use
level

Significant
interaction
between poor
self-control
and poor
emotion
regulation in
prediction of
adolescent
substance use

Cross-
sectional
design;
Sample of
adolescents
with higher
incomes than
the average;
The measures
for good self-
control and
poor
regulation
were
correlated
more highly
than in
previous

Poor
regulation on
substance use
is lower among
persons with
good self-
control.

(continued on next page)
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Table 2 (continued )

Authors (year) Population Exposure Comparator Design Outcomes

Sample (N) Mean
age
(SD)

Gender
ratio (%
females)

Exclusion criteria Substance
(s)
consumed

Substance
consumption
measure

Psychopathological
measures

Control
group (N)

Matching
variables

Processes
measured

Task Complementary
measures

Main results Mentioned
limitations

Key conclusions

and Eysenck,
1978; Kendall&
Wilcox,1979;
Simons and
Carey, 2002;
Zimbardo &
Boyd, 1999),
Good emotional
self-control
questionnaire
(from Kendall
and Wilcox,
1979; Zeman
et al., 2001),
Poor emotional
regulation
questionnaire
(from Kendall
and Wilcox,
1979; Simons
and Carey,
2002; Zeman
et al., 2001).

questionnaire
Adolescent’s
substance use
problems
questionnaire

studies;
Measures
asked about
the
consequences
associated
with
substance use
but were not
designed to
produce
diagnostic
indices.

AUDIT= Alcohol Use Disorders Identification Test (Saunders et al., 1993); AUQ= A questionnaire measure of habitual alcohol use (Mehrabian and Russell, 1978); CES-D = Center for Epidemiological Studies-Depression
scale (Roberts and Sobhan, 1992); DANVA= Diagnostic Analysis of Nonverbal Accuracy (Nowicki Jr and Carton, 1993Nowicki and Carton, 1993); DICA= Diagnostic Interview for Children and Adolescents (Reich, 2000);
ERICA = Emotion Regulation Index for Children and Adolescents (MacDermott et al., 2010); ESPAD = European School Survey Project on Alcohol and other Drugs (Hibell et al., 2000); ESTUDES = Encuesta sobre uso de
drogas en enseñanzas secundarias en España (de la Droga, 2016); FTND = Fagerström Test of Nicotine Dependence (Heatherton et al., 1991); HBSC = Health Behavior in School-aged Children (Gaspar de Matos et al.,
2009); NA=Not Available; NR=Not Reported; TIEFBA= Test of emotional intelligence by the Fundación Botín for adolescents (Špolc et al., 2019); TMMS= Trait Meta-Mood Scale (Salovey et al., 1995); UPPS=Urgency,
(lack of) Premeditation, (lack of) Perseverance, and Sensation Seeking (Whiteside et al., 2005); WISDM = Wisconsin Inventory of Smoking Dependence Motives (Piper et al., 2004); WSWS = Wisconsin Smoking
Withdrawal Scale (Welsch et al., 1999).
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emotional subcomponents. Second, there has been a notable lack of
integrated exploration between BD and TUD. Given their frequent co-
morbidity in youth, investigating them in isolation may not fully capture
the heightened emotional deficits they entail compared to singular BD or
TUD diagnoses. Third, the few studies that examined both single- and
poly-consumption do not provide a clear understanding of the potential
differences between single and combined substance use. Studies
designed to explore all three levels of consumption - no consumption,
single consumption, and poly-consumption - could more clearly high-
light the effects associated with each degree of substance use.

To sum up, BD, TUD and their comorbidity in adolescence appear
linked to biases towards negative emotions and reduced emotional
regulation abilities. The studies included in this review do not allow to
draw conclusion regarding the influence of BD and/or TUD on
emotional response processes. Further research is needed to clearly
differentiate the effects of poly-consumption versus single-substance use
and to fully understand the emotional deficits involved.

4. Discussion

4.1. The three subcomponents of emotional processing

No theory-grounded exploration of the distinct subcomponents of
emotional processing (i.e., emotional appraisal/identification,
emotional response, emotional regulation) has been proposed yet in BD
and/or TUD (Stephens and Duka, 2008) during adolescence. Therefore,
to get more insights about emotional processes in BD and TUD, a new
conceptualization of the processes explored, based on validated theo-
retical models, is required. The theoretical framework proposed by
Phillips et al. (2003), might help clarifying existing findings and
developing an organized exploration of emotional processing. This
model of emotional processing is supported by neuroscience data, which
suggests that although specific neural regions, such as the amygdala and
insula, may be involved in multiple processes, different neural systems
underlie each of these processes. For emotional identification, the
amygdala (Adolphs et al., 1994), insula (Calder et al., 2004), ventral
striatum and thalamus (Phillips et al., 1997) have a crucial role in
recognizing and identifying emotions. Emotional response is primarily
governed by the amygdala (Aggleton and Brown, 1999), insula (Casey
et al., 1996) and orbitofrontal cortex (Francis et al., 1999). Emotional
regulation involves the anterior cingulate gyrus, especially its dorsal
(Raichle et al., 1994) and rostral regions (Gusnard et al., 2001), as well
as the paracingulate gyrus, which appears to have a role in awareness
(Lane, 2000). The dorsomedial (Simpson Jr et al., 2001) and dorsolat-
eral (Goldman-Rakic, 1988) prefrontal cortices are also engaged in the
regulation of attention and emotional states. Emotional processing thus
results from the interaction of these three subcomponents but they also
work, to some extent, independently. A detailed exploration of each of
the three subcomponents would therefore be helpful to pave the way for
a more comprehensive and organized understanding of emotional pro-
cessing in BD and/or TUD. This would ultimately lead to the possibility
of disentangling the substances distinct effects in the comorbid condi-
tion and determining which of the two drives the main effects on
emotional abilities impairments. Despite the lack of extensive evidence

on the topic, there is a notable imbalance in the investigation of the
three stages of emotional processing. While emotional appraisal/iden-
tification and emotional regulation have been the primary focus of
studies, emotional response remains underexplored. Notably, only one
study (Piper and Curtin, 2006) examined emotional response in TUD,
with no significant findings. In both TUD and BD, impairments are
particularly evident in emotional appraisal/identification and emotional
regulation (Ernst et al., 2010; García-Moya et al., 2017; González Yubero
et al., 2019; González-Yubero et al., 2020; Leganes-Fonteneau et al.,
2020). These data provide an encouraging foundation for further
studies, following Phillips et al. (2003) emotional processing frame-
work, to address this imbalance and enhance our understanding of
emotional processing in these conditions.

4.2. Research perspectives

Capitalizing on the above-mentioned theoretical framework, each
emotional processing ability could be separately explored in BD, TUD
and their comorbidity. We think that designing experiments with these
three groups could help disentangle the effects that belong to each of the
substances and their comorbid use. In the current literature, several
papers explored the effects of BD on emotions while including TUD
patients in the sample, presenting non-controlled comorbidity of TUD
and BD (Lannoy et al., 2018; Loeber and Duka, 2009; Muench et al.,
2021), including two of the studies screened in this scoping review
(González Yubero et al., 2019; Leganes-Fonteneau et al., 2020). The
potential confounding effect of the interaction between BD and TUD has
often been neglected, leading to the assumption that the observed effects
were only due to the presence of BD. Therefore, we find of the utmost
importance to address this limitation in future studies. Due to the
complex nature of emotional processing, we propose here a multidisci-
plinary approach, going beyond behavioral paradigms by jointly using
behavioral and psychophysiological indices.

First, regarding emotional appraisal and identification, a critical way to
increase our understanding is to identify the differential deficits across
emotional contents. This proposal is supported by existing evidence
suggesting emotion-specific impairments, especially when dealing with
negative emotions (Ernst et al., 2010; Leganes-Fonteneau et al., 2020).
To expand our knowledge, it would thus be interesting to explore the
visual exploration pattern during emotional decoding by using eye-
tracking measures. Indeed, eye-tracking is a useful tool to disclose the
nature of attentional processes in alcohol-related disorders (Maurage
et al., 2020b). It would provide additional information about which
specific emotions are affected the most and about the intensity of the
impairment in BD, TUD and their co-occurrence (Lannoy et al., 2018;
Meyers et al., 2015; Sazhin et al., 2020). It would also document the
underlying processes involved in such a deficit (e.g., modified visual
exploration pattern, increased focus on irrelevant parts of the stimulus
to identify the emotion expressed).

Second, regarding emotional response, evidence in adolescents is non-
existent. Among the papers included in the current review, only one
study by Piper and Curtin (2006) examined emotional response in TUD,
with no significant findings. However, some studies performed in adults
show that these two groups of individuals display blunted emotional

Table 3
Quality assessment scores according to the NHLBI Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies.

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Quality rating

Ernst et al. (2010) Yes No Yes No Yes Yes Yes Yes NA Yes 6/10
García-Moya et al. (2017) Yes Yes Yes No Yes No No Yes NA Yes 6/10
(González Yubero et al., 2019) Yes No Yes No Yes No No Yes NA Yes 5/10
González-Yubero et al. (2020) Yes No Yes No Yes No No Yes NA Yes 5/10
(Leganes-Fonteneau et al., 2020) Yes Yes Yes No NA Yes No Yes NR Yes 6/10
Piper and Curtin (2006) Yes Yes Yes Yes NA Yes No Yes NR Yes 7/10
Wills et al. (2011) Yes Yes Yes No Yes Yes No Yes NR Yes 7/10

List of abbreviations: NA = Not Applicable; NR = Not Reported.
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responses to different types of stimuli, compared to healthy subjects
(Kutlu et al., 2018; Lannoy et al., 2018; Muench et al., 2021). Available
research has assessed these impairments mostly through tasks
measuring fear conditioning processes, especially avoidance responses
(Cherek et al., 1989; Loeber and Duka, 2009). However, results about
avoidance responses are contrasted in BD and TUD: while in BD there is
a reduction of avoidance responses (Loeber and Duka, 2009) and
reduced physiological reactions to aversive stimuli (Stephens et al.,
2005), these are increased in TUD (Cherek et al., 1989). It would thus be
interesting to replicate the studies on fear conditioning and avoidance
responses in adolescents, by assessing both behavioral (i.e., avoidance
tasks) and psychophysiological responses (e.g., Skin Conductance and
Startle Eyeblink Reflex) in BD, TUD and their comorbidity. This com-
bination of behavioral and psychophysiological measures would allow a
deep understanding of emotional response deficits in the comorbid
group. Additionally, because of blunted emotional responding, it can be
hypothesized that there is little variation among different moods, in
these group of participants. Therefore, assessing mood variation across
groups (e.g., via a mood state manipulation task), would be a useful
complementary tool for assessing emotional response deficits.

Third and finally, emotional regulation in BD, TUD and their co-
occurrence is still poorly conceptualized. The existing limited evidence
on the topic (Ehret et al., 2013; Poncin et al., 2017), suggests that
emotional regulation abilities might be impaired in BD and TUD during
adolescence (García-Moya et al., 2017; González Yubero et al., 2019;
González-Yubero et al., 2020). For this reason, emotion regulation
abilities could be assessed by investigating both physiological responses
(e.g. Skin Conductance) and self-reported measures of emotion regula-
tion (e.g., Difficulty in Emotion Regulation Scale, Gratz and Roemer,
2004) The use of a multidisciplinary approach that includes behavioral,
psychophysiological and self-reported measures of emotion regulation
after stress induction may provide a reliable framework of emotional
regulation abilities in BD, TUD and the comorbid group.

Furthermore, beyond the two main objectives of this paper, it might
be useful to identify the modulation of emotional processing deficits
according to several categories of variables, known to influence addic-
tive states, and particularly (1) Personal/psychological factors, including
age, biological sex and impulsivity. Alcohol consumption and cigarette
smoking are characterized by an early age of onset, this being an index of
substance use severity itself (Lopes et al., 2017). In fact, both BD and
TUD are highly prevalent among young adults (Ernst et al., 2010; Gar-
cía-Moya et al., 2017; González Yubero et al., 2019; González-Yubero
et al., 2020; Leganes-Fonteneau et al., 2020; Piper and Curtin, 2006). An
earlier age of onset, related to the faster development of motivational
systems compared to cognitive control ones, may be a risk factor for the
development of comorbid BD/TUD. Alcohol and tobacco use have also
both been associated with high impulsivity and low self-control capacity
(Fernández-Artamendi et al., 2013), but the interaction between these
factors and emotional processes is still to be understood. However, the
number of studies investigating emotional processing deficits in ado-
lescents is very limited. Finally, biological sex, beyond influencing
consumption intensity (the rate of substance abuse and dependence
being higher among men) might influence the age of onset (i.e., women
usually start later) and the reasons for smoking (i.e., women often start
in order to medicate mood disturbances and have a significantly higher
prevalence of comorbid psychiatric disorders than men) (Brady and
Randall, 1999); (2) Other comorbidities: BD and TUD are often associated
with marijuana, cocaine, and other drug consumptions, which might
also influence emotional processing (Ernst et al., 2010; García-Moya
et al., 2017). Additionally, the co-occurrence of addictive and psychi-
atric disorders, especially anxiety, depression, eating disorders (mostly
binge eating and bulimia nervosa) and schizophrenia, has been well
established in the literature (Bierhoff et al., 2019; Edkins et al., 2017;
Fornaro et al., 2022; García-Moya et al., 2017; Ramón-Arbués et al.,
2020; Solmi et al., 2016; Walters et al., 2018). Evidence suggests that
adolescents with substance use issues are more likely to experience

anxiety (Addolorato et al., 2018), depressive symptoms (García-Moya
et al., 2017), and engage in suicidal behaviors (Deas and Brown, 2006).
Conversely, psychiatric disorders with a high prevalence during
adolescence (e.g., eating disorders; Fornaro et al., 2023) might increase
the risk to use alcohol and/or tobacco. Future studies should thus further
explore the distinct and joint influence of psychiatric and addictive
disorders on emotional processes. Ultimately, it should also be under-
lined that, beyond comorbidities, the absence of standardized diagnosis
for BD and the large heterogeneity in BD/TUD across individuals (e.g.,
regarding consumption’s frequency/intensity) raise significant chal-
lenges, as studies included individuals with varying levels of alcohol and
cigarette consumption. It is crucial for future work to adopt standardized
diagnostic/consumption criteria to enable direct comparisons of results
and improve the reliability of findings.

5. Conclusion

Our preregistered scoping review identified preliminary evidence of
impaired emotional processing abilities among adolescents with BD and
TUD. However, a systematic exploration of emotional processing sub-
components remains absent. Moreover, the combined impact of co-
occurring BD and TUD on emotional processing in adolescence,
compared to their isolated effects, has received limited attention.
Consequently, discerning which substance predominantly influences
emotional deficits remains elusive. Therefore, we advocate for a foun-
dational approach to address these inquiries. By employing a theoretical
model that delineates various emotional subcomponents and adopting a
multidisciplinary methodology, we underscore the importance of
investigating distinct emotional abilities in BD and/or TUD. At the
clinical level, recognizing and understanding the presence and re-
percussions of emotional processing deficits in BD and/or TUD could
inform targeted interventions. Such interventions may aid individuals
with substance misuse in enhancing their emotional regulation skills,
mitigating negative affect, and avoiding associated behavioral ramifi-
cations. Considering this, we propose novel experimental perspectives
aimed at cultivating a theory-driven and comprehensive examination of
emotional impairments in BD and/or TUD among young individuals.
This endeavor aims to lay the groundwork for a deeper comprehension
of these disorders.
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