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THE SPECTRUM OF ALCOHOL USE AND UNHEALTHY USE
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CONSUMO ABITUALE ECCEDENTARIO
Modalità di consumo di bevande alcoliche che
eccede, sia in termini di frequenze che in termini di
quantità, i limiti di consumo di bevande alcoliche
stabiliti in relazione al genere e all’età della persona,
oltre il quale si può incorrere in rischi per la salute.
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Unhealthy use

§ 2 unità alcoliche per l’uomo adulto
§ 1 unità alcolica per le donne adulte e 

per gli anziani di entrambi i sessi
CONSUMO MODERATO

Livello di livello di consumo o una consumo o una modalità
del bere che possono determinare un rischio nel caso di
persistenza di tali di tali abitudini.

Modalità di consumo alcolico che causa danno alla salute a
livello o mentale. A differenza del consumo a rischio, la
diagnosi di consumo dannoso può essere posta solo in
presenza di un danno alla salute del soggetto.

Insieme di fenomeni fisiologici, comportamentali e cogniKvi in
cui l'uso di alcol riveste per l’individuo una priorità sempre
maggiore rispeMo ad abitudini che in precedenza avevano
ruoli più importanK. La caraMerisKca predominante è il
conKnuo desiderio di bere. Ricominciare a bere dopo un
periodo di asKnenza si associa spesso alla rapida ricomparsa
delle caraMerisKche della sindrome.

Consumatori che NON eccedono le quantità che gli Organismi
di tutela della salute indicano come “limite massimo” da non
superare per non incorrere in rischi, pericoli o danni
completamente o parzialmente evitabili a fronte di bassi
consumi o, per contesti o condizioni definiti alcohol free
dell’astensione nel consumo (guida, gravidanza, luoghi di
lavoro, infanzia e adolescenza, assunzione di farmaci).

Un bevitore è un uomo o una donna che 
ha consumato bevande alcoliche, almeno 

una volta negli ulKmi 30 giorni.



A SPECTRUM OF RESPONSES TO ALCOHOL PROBLEMS
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Abstract

Alcohol is one of the most widely consumed psychoactive drugs 
globally. Hazardous drinking, de!ned by quantity and frequency of 
consumption, is associated with acute and chronic morbidity. Alcohol 
use disorders (AUDs) are psychiatric syndromes characterized by 
impaired control over drinking and other symptoms. Contemporary 
aetiological perspectives on AUDs apply a biopsychosocial framework 
that emphasizes the interplay of genetics, neurobiology, psychology, 
and an individual’s social and societal context. There is strong evidence 
that AUDs are genetically in"uenced, but with a complex polygenic 
architecture. Likewise, there is robust evidence for environmental 
in"uences, such as adverse childhood exposures and maladaptive 
developmental trajectories. Well-established biological and 
psychological determinants of AUDs include neuroadaptive changes 
following persistent use, di#erences in brain structure and function, 
and motivational determinants including overvaluation of alcohol 
reinforcement, acute e#ects of environmental triggers and stress, 
elevations in multiple facets of impulsivity, and lack of alternative 
reinforcers. Social factors include bidirectional roles of social 
networks and sociocultural in"uences, such as public health control 
strategies and social determinants of health. An array of evidence-
based approaches for reducing alcohol harms are available, including 
screening, pharmacotherapies, psychological interventions and 
policy strategies, but are substantially underused. Priorities for the 
!eld include translating advances in basic biobehavioural research 
into novel clinical applications and, in turn, promoting widespread 
implementation of evidence-based clinical approaches in practice  
and health-care systems.
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Figure 1. Stages of the Addiction Cycle.
During intoxication, drug-induced activation of the brain’s reward regions (in blue) is 
enhanced by conditioned cues in areas of increased sensitization (in green). During 
withdrawal, the activation of brain regions involved in emotions (in pink) results in negative 
mood and enhanced sensitivity to stress. During preoccupation, the decreased function of the 
prefrontal cortex leads to an inability to balance the strong desire for the drug with the will 
to abstain, which triggers relapse and reinitiates the cycle of addiction. The compromised 
neuro-circuitry reflects the disruption of the dopamine and glutamate systems and the stress-
control systems of the brain, which are affected by corticotropin-releasing factor and 
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Un bevitore è un uomo o una donna che 
ha consumato bevande alcoliche, almeno 
una volta negli ultimi 30 giorni.

López-Caneda et al. Binge Drinking and Young Brain

FIGURE 1 | Number of articles involving binge drinking during adolescence and youth for the period 2000–2017. The search strategy was conducted in PubMed with

the following key terms: [(“binge drinking” OR “binge drinkers” OR “heavy drinking” OR “heavy drinkers” OR “heavy episodic drinking” OR “college drinking” OR

“college drinkers” OR “social drinkers”) AND (adolescen* OR youth* OR teen* OR “young” OR “young adults” OR “college students” OR “university students”].

Within human studies, Cortés-Tomás et al. developed a new
abbreviated version of the Alcohol Use Disorder Identification
Test (AUDIT) which includes the combination of items 2 and
3 in a revised form. Their findings revealed that using of these
two revised items lead to a more precise identification of BD
in adolescents. Using the classical AUDIT questionnaire, Gómez
et al. indentified five different profiles of Spanish university
students based on their alcohol use over 9 years and reported
a generalized reduction of the AUDIT scores over this period
for all profiles, suggesting a common effect of “maturing out”
of problematic alcohol use in their late twenties. Pilatti et al.
observed, in a large sample of Argentinean college freshmen, a
high prevalence of BD in this country (around 55% of college
students between 18 and 30 years old reported BD in the last
6 months). In addition, alcohol was the entry-point for the
consumption of tobacco and marijuana and an early drinking
onset was associated with greater use of alcohol.

Adan et al. reviewed the findings on personality traits
related to binge drinkers (BDs) and conclude that the main
characteristics of personality related to the practice of BD
were impulsivity and high sensation seeking, as well as anxiety
sensitivity, neuroticism, extraversion and conscientiousness. Dir
et al., in turn, provided an overview of potential gender
differences in risk factors for adolescent BD. They showed that—
presumably due to the sex-specific neurobiological changes that
occur during adolescent development—there is a differential risk
for BD between males and females. Thus, while the main factors
contributing for BD in females were stress, depression, and other
internalizing behaviors, the most significant contributions for
risk of BD in males were driven by externalizing symptoms such
as behavioral disinhibition, impulsivity and sensation seeking. In
the same vein, in an online cross-sectional study with more than

1,800 French students, Rolland et al. revealed that severity of BD
was associated with, among other factors, male gender, younger
age and sensation seeking. In addition, they pointed out that BD
score was correlated with severity of binge eating (BE), but not
with other disordered eating symptoms, indicating that BD and
BE may share common characteristics, including an impaired
emotion regulation.

The studies by Lannoy et al. and Poncin et al. explored
emotional processing and emotion regulation strategies in young
BDs, respectively. Results of Lannoy et al. showed no significant
differences between the control and BD groups in emotional
processing abilities asmeasured by an emotional crossmodal task.
Similarly, Poncin et al. did not find differences between BDs and
controls in the overall scores of emotional distress induced by an
insoluble anagrams task, though emotional distress was related
to more self-blame, rumination, and maladaptive regulation
strategies in BDs only.

Amid the neuropsychological studies that evaluated cognitive
functions, Peeters et al. examined whether the imbalance between
behavioral control and reward sensitivity might account for
risky behaviors such as alcohol and cannabis use. They found
that a weak effortful control in early adolescence (age 11) was
a significant unique predictor of risk taking behavior in mid
adolescence (age 16), particularly among adolescents who were
more reward sensitive. In the same vein, Bø et al. reported
that future severity of BD was associated with making risky
decisions in the prospect of gain in the Information Sampling
task, which was suggestive of reward hypersensitivity in young
BDs. However, in a 4 years follow-up study conducted by
Carbia et al., adolescents and young adults with a BD pattern
did not show deficits in decision making under ambiguous
conditions as measured by the Iowa gambling task, though there
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Editorial on the Research Topic

Binge Drinking in the Adolescent and Young Brain

Alcohol is considered the world’s third largest risk factor for disease and about 6% of all deaths
worldwide are attributable to this substance (Rehm et al., 2009; World Health Organization, 2014).
Excessive alcohol use is especially harmful for younger age groups, where alcohol has been (directly
or indirectly) related to more than 30% of deaths among males aged 15–29 years in the American
and European regions (World Health Organization, 2011).

Binge drinking (BD), an excessive but episodic alcohol consumption pattern, has become a
major public health problem as it is held accountable for multiple adverse consequences, including
poor quality of life, injuries, risky sexual behavior and neurocognitive deficits (White and Hingson,
2013; Carbia et al., 2018; Dormal et al., 2018). This pattern, defined as the consumption of 5 or
more drinks (male) or 4 or more drinks (female) in about 2 h (National Institute of Alcohol Abuse
Alcoholism, 2004), is a regular practice in about one third of European andAmerican youths (Kraus
et al., 2016 Substance Abuse and Mental Health Services Substance Abuse and Mental Health
Services Administration, 2016). The high prevalence of BD at this age is of particular concern
since adolescence and youth are in a period of special vulnerability to neurotoxic effects of alcohol,
mainly due to the structural and functional changes going on in the brain throughout this key
developmental stage (Jones et al., 2018).

Research on this topic has significantly increased in recent years. As such, the number of
studies involving BD during adolescence and youth have almost quintupled during the period
2004–2014 (from 111 in 2004 to 510 in 2014), with a slight increase in the last few years
(see Figure 1). The objective of this Research Topic was to produce and compile a highly
informative collection of original research and reviews aiming at cover a comprehensive framework
of aspects related to BD from different domains (animal and human), perspectives (cellular,
behavioral, neuropsychological, neuroimaging, etc.), and methods (e.g., biochemical, behavioral,
psychophysiological, neurostructural, and neurofunctional).

With regard to animal studies, two articles included in this Research Topic involved animal
models of BD. Lee et al. provided novel evidence that BD during adolescence induces profound
negative affect (anxiety- and depressive-like behaviors), excessive alcohol consumption and
dysregulation within extended amygdala structures, which manifest during protracted withdrawal
in adulthood. Nickell et al., in turn, studied hippocampal neurogenesis in adolescent male rats
exposed to BD. They observed a marked increment in cell proliferation in hippocampus following
4-day alcohol exposure, although it is not clear whether this reactive neurogenesis is a beneficial
repair mechanism (e.g., recovery of hippocampal structure and function) or a pathological
phenomenon (e.g., reflecting ectopic new neurons as that observed in seizure models).
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Editorial on the Research Topic

Binge Drinking in the Adolescent and Young Brain

Alcohol is considered the world’s third largest risk factor for disease and about 6% of all deaths
worldwide are attributable to this substance (Rehm et al., 2009; World Health Organization, 2014).
Excessive alcohol use is especially harmful for younger age groups, where alcohol has been (directly
or indirectly) related to more than 30% of deaths among males aged 15–29 years in the American
and European regions (World Health Organization, 2011).

Binge drinking (BD), an excessive but episodic alcohol consumption pattern, has become a
major public health problem as it is held accountable for multiple adverse consequences, including
poor quality of life, injuries, risky sexual behavior and neurocognitive deficits (White and Hingson,
2013; Carbia et al., 2018; Dormal et al., 2018). This pattern, defined as the consumption of 5 or
more drinks (male) or 4 or more drinks (female) in about 2 h (National Institute of Alcohol Abuse
Alcoholism, 2004), is a regular practice in about one third of European andAmerican youths (Kraus
et al., 2016 Substance Abuse and Mental Health Services Substance Abuse and Mental Health
Services Administration, 2016). The high prevalence of BD at this age is of particular concern
since adolescence and youth are in a period of special vulnerability to neurotoxic effects of alcohol,
mainly due to the structural and functional changes going on in the brain throughout this key
developmental stage (Jones et al., 2018).

Research on this topic has significantly increased in recent years. As such, the number of
studies involving BD during adolescence and youth have almost quintupled during the period
2004–2014 (from 111 in 2004 to 510 in 2014), with a slight increase in the last few years
(see Figure 1). The objective of this Research Topic was to produce and compile a highly
informative collection of original research and reviews aiming at cover a comprehensive framework
of aspects related to BD from different domains (animal and human), perspectives (cellular,
behavioral, neuropsychological, neuroimaging, etc.), and methods (e.g., biochemical, behavioral,
psychophysiological, neurostructural, and neurofunctional).

With regard to animal studies, two articles included in this Research Topic involved animal
models of BD. Lee et al. provided novel evidence that BD during adolescence induces profound
negative affect (anxiety- and depressive-like behaviors), excessive alcohol consumption and
dysregulation within extended amygdala structures, which manifest during protracted withdrawal
in adulthood. Nickell et al., in turn, studied hippocampal neurogenesis in adolescent male rats
exposed to BD. They observed a marked increment in cell proliferation in hippocampus following
4-day alcohol exposure, although it is not clear whether this reactive neurogenesis is a beneficial
repair mechanism (e.g., recovery of hippocampal structure and function) or a pathological
phenomenon (e.g., reflecting ectopic new neurons as that observed in seizure models).



FREQUENCY OF ALCOHOL USE IN THE LAST 30 DAYS 

ESPAD Group (2016), ESPAD Report 2015: Results from the European School Survey Project on Alcohol and Other Drugs, Publications Office of the European Union, 
Luxembourg. 

§ 2 unità alcoliche per l’uomo adulto
§ 1 unità alcolica per le donne adulte 

e per gli anziani di entrambi i sessi

Un bevitore è un uomo o una donna che 
ha consumato bevande alcoliche, almeno 
una volta negli ultimi 30 giorni.

!e situation in 2015

ESPAD Report 2015 49

Figure 2b. Frequency of alcohol intake in the last 30 days by gender (mean number of occasions among users)
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2 Latvia: limited comparability

Liechtenstein (9)

Cyprus 1 (8)

Belgium (Flanders) 1 (7)

Netherlands (7)

Malta (7)

Montenegro (7)

Bulgaria (7)

Croatia (7)
Former Yugoslav Republic

of Macedonia (7)

Austria (7)

Italy (6)

Denmark (6)

France (6)

Monaco (6)

Slovenia (6)

Albania (5)

Romania (5)

Slovakia (5)

Greece (5)

Poland (5)

Portugal (5)

Czech Republic (5)

Hungary (5)

Latvia 2 (5)

Georgia (5)

Ukraine (4)

Ireland (4)

Faroes (4)

Moldova 1 (4)

Lithuania (4)

Sweden (3)

Estonia (3)

Iceland (3)

Norway (3)

Finland (3)

8.7

6.7

6.5

6.8

7.4

5.3

5.1

5.7

4.8

6.1

5.1

5.4

4.8

5.5

4.8

4.2

4.2

4.6

4.4

4.3

4.0

3.9

4.2

4.7

3.6

3.5

3.8

4.7

2.9

3.1

3.2

3.2

3.3

3.0

2.8

9.6

9.6

8.3

7.7

6.6

7.9

8.6

7.8

8.4

7.6

7.2

6.6

6.8

5.8

6.3

6.2

6.3

5.7

5.7

5.6

5.8

5.7

5.2

4.6

5.2

5.4

4.8

3.6

4.5

4.4

3.8

3.7

3.2

3.2

3.3

Colour indicates signi!cant 
di"erence between boys and girls.



HEAVY EPISODIC DRINKING IN THE LAST 30 DAYS 

ESPAD Group (2016), ESPAD Report 2015: Results from the European School Survey Project on Alcohol and Other Drugs, PublicaBons Office of the European Union, 
Luxembourg. 
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§ 1 unità alcolica per le donne adulte 

e per gli anziani di entrambi i sessi

Un bevitore è un uomo o una donna che 
ha consumato bevande alcoliche, almeno 
una volta negli ultimi 30 giorni.

!e situation in 2015
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Figure 5b. Prevalence of !ve or more drinks at least once in the last 30 days by gender; one drink contains approximately 
2 centilitres of ethanol (percentage)

GirlsBoys All students

1 Belgium (Flanders), Cyprus and Moldova: limited geographical coverage.
2 Latvia, Spain and United States: limited comparability.
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LIFE TIME USE

ESPAD Group (2016), ESPAD Report 2015: Results from the European School Survey Project on Alcohol and Other Drugs, Publications Office of the European Union, 
Luxembourg. 

Un bevitore è un uomo o una donna che 
ha consumato bevande alcoliche, almeno 
una volta negli ultimi 30 giorni.

Trends 1995-2015

ESPAD Report 2015 77

Figure 26. Lifetime use of cigarettes by country: 1995-2015 (percentage)
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Figure 27. Lifetime alcohol use of alcohol by country: 1995-2015 (percentage)
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Figure 28. Lifetime use of cannabis by country: 1995-2015 (percentage)
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Consumo di alcol ed eccessi alcolici 
L’alcol è una sostanza psicoattiva largamente 

utilizzata fra gli adolescenti, con numerose possibili 

conseguenze negative, soprattutto in relazione ad 

un utilizzo frequente ed eccessivo (WHO, 2019; 

Lees et al., 2020). Diversi autori nella letteratura 

scientifica hanno infatti evidenziato i potenziali 

effetti negativi di questo comportamento in un 

periodo delicato dello sviluppo come quello 

dell’adolescenza (Lees et al., 2020). 

Tra gli adolescenti si possono inoltre trovare 

pattern di consumo eccessivo di alcol come le 

intossicazioni (bere fino al punto di avere difficoltà 

nel parlare, problemi di equilibrio e spesso perdita 

della memoria dell’accaduto) e il binge drinking, 

ovvero l’assunzione di 5 o più bevute in un breve 

arco di tempo. Questi comportamenti possono 

risultare particolarmente pericolosi anche per la 

loro associazione con comportamenti antisociali 

(Hammerton et al., 2017) oltre che con numerose 

patologie fisiche e psicologiche (WHO, 2019). 

La letteratura evidenzia alcuni fattori di rischio che 

possono spingere gli adolescenti verso il consumo 

di alcol. Fra questi troviamo sia fattori legati alla 

sfera sociale (come il rapporto con i genitori e lo 

status socioeconomico) sia fattori associati alla 

sfera psicologica come, ad esempio, depressione e 

ansia o comportamenti antisociali (Pellerone, Tolini 

& Polopoli, 2016; Meque et al., 2019). 

Infine, il consumo di bevande alcoliche sembra 

associarsi ad altri comportamenti a rischio quali il 

gioco d’azzardo, il cyberbullismo e il consumo di 

altre sostanze psicoattive (Raposo et al., 2017; 

Taylor et al., 2017; Curtis et al., 2018; Molinaro et al., 

2018; Rodriguez-Enriquez et al., 2019). 

Per queste ragioni emerge la necessità di 

monitorare questa tipologia di comportamento e i 

fattori ad essa associati.

Il 75,9% dei rispondenti al questionario, 

corrispondenti a poco meno di 2 milioni di studenti 

italiani, ha consumato almeno una bevanda alcolica 

nella propria vita e oltre 1milione800mila 

adolescenti (70,8%) lo ha fatto nell’ultimo anno. Il 

consumo nel mese ha invece riguardato circa 

1milione600mila studenti equivalenti al 62,2% del 

campione e 113mila giovanissimi (4,4%) hanno 

consumato frequentemente bevande alcoliche (20 

volte o più nell’ultimo mese), con un rapporto di 

genere in favore degli studenti di genere maschile 

di 1,7 (M=5,6%; F=3,2%). Una quota di studenti è 

Il 75,9% dei rispondenti al questionario,
corrispondenti a poco meno di 2 milioni di
studenti italiani, ha consumato almeno
una bevanda alcolica nella propria vita e
oltre 1.800.000 adolescenti (70,8%) lo ha
fatto nell’ultimo anno. Il consumo nel
mese ha invece riguardato circa 1.600.000
studenti equivalenti al 62,2% del campione
e 113.000 giovanissimi (4,4%) hanno
consumato frequentemente bevande
alcoliche.
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FIGURA 1.14 CONSUMI DI ALCOL NELLA POPOLAZIONE STUDENTESCA: TREND PERCENTUALE PER GENERE 

 

ESPAD®Italia - Anni 2005-2021 

In relazione al consumo frequente (20 volte o più 

nell’ultimo mese), il trend per genere segue un 

andamento simile a quello mostrato dal campione 

generale. La prevalenza maschile risulta sempre più 

elevata rispetto a quella femminile anche se, negli 

anni, la forbice si è ristretta. Nel 2021, il consumo 

maschile è rimasto leggermente inferiore rispetto a 

quanto osservato nel 2019 mentre i consumi 

femminili hanno superato i livelli pre-pandemia. 
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osserva, all’aumentare dell’età, un aumento della 

prevalenza di tale pattern di consumo. Nello 

specifico, se fra i 15enni la percentuale di quanti 

bevono alcol quasi quotidianamente equivale 

all’1,8%, fra i 19enni sale al 6%. 
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stata coinvolta nei cosiddetti eccessi alcolici: circa il 

30% ha fatto binge drinking mentre l’8,2% si è 

ubriacato nell’ultimo mese (tali fenomeni saranno 

maggiormente descritti più avanti nel capitolo). 

 

Lo studio ESPAD®Italia raccoglie fin dai primi anni 

del suo sviluppo i dati relativi ai consumi di 

bevande alcoliche nella popolazione studentesca 

consentendo di analizzare il trend a partire dal 

1999. L’andamento mostra una diminuzione 

nell’ultimo biennio del consumo sperimentale 

(nella vita) e occasionale (nell’anno). Dopo la 

drastica diminuzione osservata nel 2020, a causa 

degli effetti che la pandemia ha avuto sulla 

conduzione dello studio, anche il consumo nel 

mese non è tornato ai livelli pre-pandemici. 

Differentemente, dal 2015, la percentuale di 

studenti che consuma bevande alcoliche quasi 

quotidianamente è rimasta piuttosto stabile (ad 

eccezione del 2020). 

FIGURA 1.13 CONSUMO DI ALCOL NELLA POPOLAZIONE STUDENTESCA: TREND PERCENTUALE 

 

ESPAD®Italia - Anni 1999-2021 

Per quanto riguarda le differenze di genere, è 

possibile osservare che, fino al 2018, i ragazzi 

hanno consumato bevande alcoliche in quota 

maggiore rispetto alle coetanee. Tuttavia, 

nell’ultimo biennio, si assiste a un appiattimento 

delle differenze fra i due generi 
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All’aumentare dell’età aumentano anche le 

differenze di genere con l’eccezione dei 16enni, fra 

i quali i ragazzi riportano percentuali quasi doppie 

rispetto a quelle delle coetanee.  

FIGURA 1.16 CONSUMO DI ALCOL FREQUENTE PER GENERE ED ETÀ 
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FIGURA 1.17  LUOGO IN CUI SI TROVAVANO GLI STUDENTI L’ULTIMA VOLTA CHE HANNO BEVUTO ALCOLICI 
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Ubriacature 

Per ubriacature o eccessi alcolici si intende 

l’assunzione di elevate quantità di alcol in un tempo 

relativamente breve che porta al manifestarsi di 

sintomi quali difficoltà nel parlare, problemi di 

equilibrio, nausea e, talvolta, perdita della memoria 

dell’accaduto. 

829mila studenti (32,1%), almeno una volta nella 

vita, ha messo in atto questo comportamento 

(M=31,1%; F=33,1%) e il 21,3%, pari a circa 550mila 

studenti, l’ha fatto nel corso dei 12 mesi 

antecedenti lo studio (M=20,7%; F=22%). 213mila 

studenti si sono invece ubriacati negli ultimi 30 

giorni (8,2%: M=7,9%; F=8,5%) e per 15mila 

adolescenti (0,6%) è stato un comportamento 

ripetuto almeno 10 volte nell’arco degli ultimi 30 

giorni (M=0,5%; F=0,6%). In generale, tutte le 

tipologie di consumo risultano di poco più diffuse 

fra le studentesse. 

La percentuale di studenti che si sono ubriacati, 

osservata a partire dal 2007, mostra un andamento 

stabile tra il 2010 e il 2019 per i consumi nella vita 

e nell’anno, con una successiva diminuzione nel 

biennio successivo. La prevalenza delle ubriacature 

nell’ultimo mese è rimasta stabile dal 2010 al 2016, 

ha avuto alcune oscillazioni dal 2017 al 2019 e. 

nell’anno della pandemia, è drasticamente 

diminuita, per poi raddoppiare nel 2021, senza 

comunque raggiungere i livelli pre-pandemici. 

Infine, dal 2017, la prevalenza del consumo 

frequente risulta stabile sui valori più bassi di 

sempre. 

FIGURA 1.20 UBRIACATURE NELLA POPOLAZIONE STUDENTESCA: TREND PERCENTUALE 

 

ESPAD®Italia - Anni 2007-2021 
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La quota di studenti che afferma di essersi 

ubriacato nel corso dell’ultimo mese cresce 

all’aumentare dell’età, partendo dal 3,6% fra i 

15enni e raggiungendo l’11,8% fra i 18enni. Tale 

andamento è osservabile anche differenziando per 

genere. Le ragazze di 16 e 17 anni riferiscono 

inoltre in percentuale maggiore di essersi ubriacate 

rispetto ai coetanei, con un rapporto di genere a 

loro “favore” di 1,7. Dopo i 18 anni, invece, la 

prevalenza diminuisce leggermente e risulta più 

elevata fra i ragazzi. 

FIGURA 1.23 UBRIACATURE NELL’ULTIMO MESE PER GENERE ED ETÀ 
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Tuttavia, tale riduzione ha interessato in misura 

minore le ragazze: negli anni le differenze di genere 

si sono assottigliate e, nel biennio 2020-2021, le 

prevalenze femminili hanno superato quelle 

maschili. 

FIGURA 1.21 UBRIACATURE NELLA POPOLAZIONE STUDENTESCA: TREND PERCENTUALE PER GENERE 

 

ESPAD®Italia - Anni 2007-2021 

La percentuale massima di ubriacature frequenti 

(10 volte o più nell’ultimo mese) risulta inferiore 

all’1,5% per i ragazzi (2011) e all’1% per le ragazze 

(2019/2020). Dal 2016 tale percentuale è in calo 

soprattutto fra gli studenti di genere maschile che 

passano dall’1,3% allo 0,5%. La diminuzione è 

invece meno marcata per le coetanee: nel 2021 la 

percentuale di studentesse che si sono 

frequentemente ubriacate è tornata ai livelli del 

2016 e ha superato le prevalenze maschili. 
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Binge drinking 

Un'altra modalità di utilizzo dell’alcol analizzata 

all’interno del questionario ESPAD®Italia è il binge 

drinking, un’abbuffata alcolica che prevede 

l’ingestione di 5 o più drink di fila. Tale 

comportamento può risultare particolarmente 

pericoloso, sia per le possibili conseguenze sulla 

salute sia per la perdita di controllo a esso associata 

e la messa in atto di altri possibili comportamenti a 

rischio (Stolle, Sack & Thomasius, 2009; WHO, 

2019).  

 

Nell’arco degli ultimi 30 giorni, il fenomeno del 

binge drinking ha interessato nel 2021 oltre 

776mila studenti equivalenti al 30,1% dei 

rispondenti (M=33,1%; F=27,1%)  

Dall’analisi dell’evoluzione del fenomeno nel 

tempo si evidenzia un aumento della prevalenza 

fino al 2007, seguito da una riduzione e una 

stabilizzazione tra il 2010 e il 2019. Nel 2020, si 

osserva una drastica riduzione del fenomeno, 

probabilmente a causa delle modifiche 

metodologiche applicate alla rilevazione in seguito 

alle restrizioni per la pandemia da COVID-19 e 

perché il mese antecedente la somministrazione è 

coinciso con il primo lockdown del Paese. 

Nell’ultima rilevazione il dato è tornato a crescere 

senza però raggiungere i livelli pre-pandemia. 

FIGURA 1.25 BINGE DRINKING NELLA POPOLAZIONE STUDENTESCA: TREND PERCENTUALE 
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Il trend di prevalenza mostra un andamento simile 

per studenti e studentesse. In genere, sono i ragazzi 

a mettere in atto questo comportamento in 

percentuale maggiore rispetto alle coetanee. 

Tuttavia, negli anni, le differenze si sono 

assottigliate: il rapporto di genere è passato dall’1,6 

osservato nel 2005 all’1,2 nel 2021, rimanendo 

comunque sempre a favore dei ragazzi.  

FIGURA 1.26 BINGE DRINKING NELLA POPOLAZIONE STUDENTESCA: TREND PERCENTUALE PER GENERE 
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Al crescere dell’età si osserva un aumento della 

prevalenza di binge drinking, passando dal 14,5% 

tra i 15enni al 42% fra gli studenti di 19 anni. La 

quota di ragazzi che ha fatto abbuffate alcoliche è 

sempre maggiore rispetto a quella delle coetanee, 

con un rapporto di genere di circa 1,2 che arriva a 

1,4 fra i 19enni. 
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Abstract

Alcohol is a legal and yet detrimental psychoactive substance, 
capable of establishing addiction and impacting the physical, mental, 
social, and economic health of people. Alcohol intake causes a large 
variety of tissue damages severely impacting the nervous system, 
digestive and cardiovascular systems and causing oral cavity, oropha-
ryngeal, hypopharyngeal, esophageal, colon-rectal, laryngeal, liver 
and intrahepatic bile duct, and breast cancers. Alcohol can also play 
a role in the pathogenesis of diabetes mellitus, cardiomyopathy and 
hemorrhagic strokes. When drunk during pregnancy it is proved to 
be responsible for serious damage to fetuses causing a wide range of 
pathological conditions from miscarriage to Fetal Alcoholic Spectrum 
Disorder (FASD). Acute ethanol intoxication happens when the amount 
of alcohol consumed is greater than the disposal capacity of the liver, 
causing an accumulation of its metabolites displayed by initial dys-
phoria and disinhibition. Nausea, vomiting, memory loss could hap-
pen.  Although, it can lead to more serious conditions like impaired 
speaking, impaired coordination, unstable gait, nystagmus, stupor, or 
coma.  Respiratory depression and death could also happen in such 
cases. Unfortunately, diagnosis of acute alcohol intoxication is difficult 
because most of the drinkers deny or minimize their assumption. It is 
dramatically important to assess when the last intake happened to avoid 
withdrawal syndrome. Alcohol acute intoxication can be considered 
a serious harm to health and a relevant issue for healthcare provid-
ers working in emergency rooms. Differential diagnosis is crucial to 
avoid serious outcomes. There is no consensus about therapies for 
acute intoxication, but supportive and symptomatic treatments were 
proved effective. The repercussions of alcohol misuse over drinkers’ 
social, familiar, economical and working life enhance the importance 
of a multidisciplinary approach in such cases.  Clin Ter 2022; 173 
(3):280-291 doi: 10.7417/CT.2022.2432

Key words: AUD, Fetal Alcoholic Spectrum Disorder, toxicity, binge, 
addiction, withdrawal

Introduction

The World Health Organization (WHO) included the use 
of alcohol and other psychoactive substances in the manual 
for the "International Statistical Classification of Diseases 
and Health Problems" (ICD9 – CM). The "Statistical Dia-
gnostic Manual of Mental Disorders" (DSM-5). The Ame-
rican Psychological Association (APA) (1) includes alcohol 
in the chapter "Substance-Related Disorders and Addiction 
Disorders".  In particular, the chapter "Alcohol-Related Di-
sorders” includes Alcohol Intoxication, Abstinence Syndro-
me, Alcohol Use Disorder, Other Alcohol-Induced Disorders 
and Unspecified Alcohol-Related Disorders. 

Alcohol is a legal and socially accepted drug, but it is also 
very deleterious because of its psychoactive powers. This 
substance can induce a very strong addiction in people who 
use it establishing a negative bond that affects the lifestyle of 
a drinker, impacting their physical, mental, family and social 
health (2–12). Finally, alcohol is a teratogenic substance in-
ducing cancer and other severe diseases (13–17), that is also 
capable of developing malformations when future mothers 
are exposed during pregnancy (18-21). This can result in the 
birth of a baby with severe birth defects, including a wide 
range of deformities and disabilities identified as "Fetus Al-
coholic Syndrome (FAS)" or a "spectrum" of abnormalities 
that can have a wide degree of variability from mild to very 
severe (Fetal Alcohol Spectrum Disorders, FASD) (22) as 
also shown in animal models (23-28).

Acute ethanol intoxication happens when the amount of 
alcohol consumed is greater than the disposal capacity of 
the liver, causing an increase in the concentration of alcohol 
and its metabolites and it causes changes in the behavioral 
sphere both in addicted and non-addicted people. Very often, 
the resulting clinical manifestations (initially dysphoria and 
disinhibition), are not taken into adequate consideration by 
both medical professionals and common laypeople especial-
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to changes in mental status, which could range from mild 
euphoria and disinhibition to lethargy and coma. Likewise, 
mental states inconsistent with history information should 
require clinical attention and further evaluation.

Various conditions can mimic or be covered by the alte-
ration of the mental state due to acute alcohol intoxication 
(Table 3).

Hepatic encephalopathy

Hepatic encephalopathy is defined as an affection of 
central nervous system functioning (mental confusion, al-

tered level of consciousness and coma) due to liver failure. 
Hepatic encephalopathy is a complication of liver cirrhosis 
in which the liver is no longer able to eliminate ammonia 
from the blood, which accumulates and affects brain neu-
rotransmission. It is often determined acutely, following 
a precipitating event (gastrointestinal bleeding, anemia, 
electrolyte alterations, etc.…). Sudden mood changes, 
episodes of mental confusion, personality changes must 
make one suspect the presence of hepatic encephalopathy. 
Frequent the presence of Flapping tremor, or Asterissi, ob-
servable by asking the subject to stretch the arms forward 
and flex the hands dorsally, opening the fingers in a fan. In 
this position, in subjects with encephalopathy, coarse tre-
mors appear characterized by large arrhythmic jolts, called 
"butterfly beating", due to intermittent loss of muscle tone. 
These signs are potentially reversible with the correction 
of precipitating factors and rest contributing to the impro-
vement of liver function (98). In advanced stages, however, 
it can eventually evolve into hepatic coma and death. The 
diagnosis of hepatic encephalopathy is confirmed by the 
laboratory when the blood ammonia values are abnormal. 
Moreover, ammonia levels can be normal in 10% of patients 
with hepatic encephalopathy (99). Alcohol intoxication can 
precipitate hepatic encephalopathy by exacerbating under-
lying problems such as electrolyte disturbances, infection 
and dehydration. Therefore, hepatic encephalopathy should 
always be suspected when an intoxicated patient exhibits 
changes in mental status simultaneously with potential 
precipitating events (100).

Wernicke - Korsakoff syndrome

Alcoholism remains the most common cause of thiami-
ne deficiency in industrialized countries. Alcoholics are at 
risk of thiamine deficiency due to poor nutritional intake, 
impaired intestinal absorption and its use (101). Wernicke's 
encephalopathy is an acute neurological disorder characte-
rized by changes in mental status, ataxia (mainly affecting 
gait) and a variety of ocular motility abnormalities due to 
thiamine deficiency. The most common symptoms of Wer-
nicke's encephalopathy are non-specific and range from 
apathy to inability to concentrate, confusion and, if not 
treated properly, coma. Nystagmus and ophthalmoplegia are 
common signs. Ataxia is characterized by an uncoordinated 
gait (102-103). Clinical diagnosis may not be simple: as 
early as 1986, Harper and colleagues reported that 80% of 
patients with Wernicke-Korsakoff syndrome, found during 
autopsy exams, had not been diagnosed as such during life. 
Only 16% had the classic clinical triad and 19% had no 
documented clinical signs. The cited authors suggested that 
at least some cases of Wernicke-Korsakoff syndrome may 
be the result of repeated subclinical episodes of vitamin B 
1 deficiency. Therefore, physicians must pay close attention 
to the patient group to make a diagnosis.

The clinical diagnosis is mainly supported by the dra-
matic improvement of neurological signs with parenteral 
administration of thiamine (500 mg x 3 / day, in our ex-
perience, in which thiamine is administered only intramu-
scularly, even 200-300 mg in the same syringe x 3 / day). 
Therapy must be started as early as possible, including to 
prevent Korsakoff syndrome (104). In fact, if Wernicke's 

Table 2. Alcohol Blood Concentration and Clinical Manifestations 

Blood Alcohol Concentration 
(BAC)

Clinical Manifestations  

< 50 mg/dL Mild euphoria, slowing of motor 
performance.

> 50 mg/dL Altered sensations, incoordina-
tion

>100 mg/dL
Mood lability, cognitive and 
memory difficulties, marked 
incoordination, ataxia

> 200 mg/dL

Nausea, vomiting, nystagmus, 
alcohol blackout, markedly drawn 
speech, risk of involuntary aspi-
ration of food or liquids

> 300 mg/dL Hypoventilation, hypothermia, 
cardiac arrhythmia

> 400 mg/dL Coma, respiratory arrest, death

Table 3. Differential Diagnosis for Alcohol Acute Intoxication 

Drug-related Other Alcohol intoxication
Methanol
Isopropyl alcohol
Psycho-active drugs
Cocaine
Opiates
Benzodiazepines / Barbiturates
Disulfiram

Metabolic Hepatic encephalopathy
Hypoglycemia
Electrolyte changes

Alcoholic ketoacidosis
Diabetic ketoacidosis

Infectious Sepsis
Meningitis
Encephalitis

Neurological SAA
Wernicke-Korsakoff syndrome
Cerebrovascular accidents
Convulsions

Trauma Closed skull injuries 

Respiratory Bronchial aspiration hypoxia
Respiratory depression

Others Hypotension
Hypothermia
Dehydration
Hypo / Hyperthyroidism
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Abstract
The chronic use of alcohol can lead to the onset of an alcohol use disorder (AUD). About 50% of subjects with an AUD may 
develop alcohol withdrawal syndrome (AWS) when they reduce or discontinue their alcohol consumption and, in 3–5% of 
them, convulsions and delirium tremens (DTs), representing life-threatening complications, may occur. Unfortunately, few 
physicians are adequately trained in identifying and treating AWS. The Italian Society on Alcohol has, therefore, imple-
mented a task force of specialists to draw up recommendations for the treatment of AWS with the following main results: 
(1) while mild AWS may not require treatment, moderate and severe AWS need to be pharmacologically treated; (2) out-
patient treatment is appropriate in patients with mild or moderate AWS, while patients with severe AWS need to be treated 
as in-patients; (3) benzodiazepines, BDZs are the “gold standard” for the treatment of AWS and DTs; (4) alpha-2-agonists, 
beta-blockers, and neuroleptics may be used in association when BDZs do not completely resolve specific persisting symp-
toms of AWS; (5) in the case of a refractory form of DTs, the use of anaesthetic drugs (propofol and phenobarbital) in an 
intensive care unit is appropriate; (6) alternatively to BDZs, sodium oxybate, clomethiazole, and tiapride approved in some 
European Countries for the treatment of AWS may be employed for the treatment of moderate AWS; (7) anti-convulsants are 
not sufficient to suppress AWS, and they may be used only in association with BDZs for the treatment of refractory forms 
of convulsions in the course of AWS.
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Box 1: Management of acute alcohol intoxication 
in adults

– In the case of AAI, no drugs are generally neces-
sary, but vital functions should be monitored, liq-
uids administered in the case of dehydration, and the 
patient kept under observation for the onset of alcohol 
withdrawal symptoms

– In the case of severe AAI with coma, it is important 
to support ventilation mechanically, identify any addi-
tional causes of coma and, if necessary, correct hypo-
glycaemia with 5% glucose solution, hydro-electrolyte 
imbalance and base acid balance, administer vitamin 
B and vitamin C supplements, perform gastro-lavage 
and administer activated charcoal only within 2 h of 
drinking a considerable amount of alcohol.

– In the case of the simultaneous use of other seda-
tive drugs, specific antidotes should be administered 
naloxone (0.4 mg i.v. or i.m. repeated, if necessary, 
every 30 min) for the use of opioids and flumazenil 
(0.2 mg, repeated, if necessary, every minute up to 
3 mg) for the use of BDZs.

– The administration of drugs (metadoxine 900 mg 
i.v.) that reduce the blood alcohol and acetaldehyde 
concentrations leads to a more rapid resolution of the 
symptoms (Grade A2).

– Resolve the symptoms of alcohol hangover more 
rapidly; fruit and fruit juice, sleep and physical rest, 
anti-acid drugs, acetylsalicylic acid, and caffeine 
may be helpful.

definitive conclusions about the lethal BAC for infants and 
adolescents.

Adolescents also present a higher probability of inten-
tional AAI, especially in a pattern known as “heavy epi-
sodic drinking”, such as binge drinking, which consists in 
the intake of large amounts of alcohol (5 units or more) in a 
short period of time (approximately in 2 h). Indeed, approxi-
mately 15% of adolescents aged 15 years and older engage in 
binge drinking [21]. The pattern of repeated binge drinking 
is frequently correlated to brain disorders that may develop 
into alcoholism in adulthood. Furthermore, AAI represents 
the most frequent cause of hospitalization for children under 
16 years of age [16, 20, 21]. Namely, 1% of all Emergency 
Department (ED) visits by 13–15 year olds and 2% of vis-
its by 16–17 year olds are attributable to AAI. Recent data 
from the Italian Ministry of Health have shown that 8% of 
ED visits for alcohol problems are subjects < 17 years [22], 
and 17% of all ED visits for AAI are adolescents < 14 years 
old [22].

AAI can have several potentially lethal metabolic effects 
particularly in adolescents. Hypoglycaemia is a rare effect 
in adults, but children and adolescents are at greater risk 
of developing it [16, 19, 20]. In particular, hypoglycaemia 
reported in small children is difficult to detect, and this 
state is dangerous because a delay in treatment can lead to 
death or neurologic damage [20]. In normal adults, 44–72 h 
of fasting is necessary to induce alcohol hypoglycaemia, 
while in children a smaller period of time is need to deplete 
reserve of liver glycogen [20]. Other metabolic effects such 
as acidosis, hypokalaemia, hypomagnesaemia, hypoalbumi-
naemia, hypocalcaemia, and hypophosphataemia may also 
occur together with cardiovascular effects (tachycardia, 
peripheral vasodilation, and volume depletion) that may 
contribute to the induction of hypothermia and hypoten-
sion. Namely, peripheral vasodilatation and depression of 
the central nervous system lead to hypothermia [20]. In 
young individuals, the effects of AAI such as hypoglycae-
mia and hypothermia tend to be more severe than in adults. 
As adolescents usually do not show tolerance to the effects 
developed by repeated exposures to ethanol, they may be 
more exposed to the toxic effects of this substance [20]. 
Furthermore, the context of drinking and gender differ-
ences also plays a relevant role in the occurrence of AAI in 
adolescents and needs more in-depth investigation. Youth 
drinking has become more visible over time, because ado-
lescents might have relocated their drinking settings to pub-
lic places and public facilities and hence are more often 
admitted to hospital [21]. In a recent study, girls and boys 
differ significantly in time of admission, drinking situation, 
drinking occasion and admission context; girls drink more 
often in public than boys and, in fact, the proportion of 
patients admitted to hospital from pubs or bars is higher in 

Acute alcohol intoxication among children 
and adolescents

Small children tend to present with an AAI when there is 
an accidental consumption of any product containing etha-
nol in their composition, such as mouth washes, cosmet-
ics, cleaning products, or beverages left by their parents 
at home [19]. Making such substances inaccessible to 
children significantly reduces the likelihood of accidents. 
BAC depends on the relative amount of total body water. 
In fact, infants with more body water have a lower BAC 
than older children after equivalent doses of ethanol; how-
ever, immature hepatic alcohol deydrogenase activity limits 
the ability of children under 5 years of age to metabolize 
alcohol, so that coma can occur at lower BAC in children 
than in adults [20]. In addition, younger teenagers may pre-
sent in coma with a positive pain reaction, on average, at 
a BAC of 1.5 g/L, and in coma with no pain reaction at a 
BAC of 1.9 g/L [20]. Data indicate that the lethal dose of 
alcohol varies as widely among children and adolescents 
as it does among adults, and it is not possible to draw any 
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girls than in boys [21]. The context of drinking and gender, 
therefore, needs to be considered in the development and 
implementation of targeted group-specific prevention and 
intervention measures.

Before starting treatment of AAI, it is important to esti-
mate the BAC. If BAC is increasing, the adolescent should 
be closely monitored for depression of the central nervous 
system. When this objective measure is not available, it can 
be estimated by the amount consumed and how much time 
has passed since the last drink. The management of AAI for 
all adolescents should be focused on the clinical compli-
cations present, such as the correction of hypoglycaemia, 
hypomagnesaemia, or management of restlessness. For 
severe restlessness, typical antipsychotics, such as halop-
eridol, should be preferred, because of a lower chance of 
alcohol interaction. Gastric content aspiration should be 
prevented with the administration of antiemetics, as well 
as maintaining airway patency, depending on the degree of 
patient sedation. Venous access may be necessary, to ensure 
fluid administration. In children and adolescents, the treat-
ment follows the same guidelines as adults, with special 
attention to hypoglycaemia and hypothermia. There are no 
studies on metadoxine use for this purpose in the paediatric 
population [16, 19, 20].

The challenge in the care of children and adolescents 
thus starts at problem detection, which is often correlated 
to the co-assumption of alcohol and other drugs. The delay 
in the diagnosis or non-diagnosis of a disorder caused by 
psycho-active substance use in the ED may increase hos-
pitalization time, costs, and the risk of re-hospitalization. 
In addition, drug testing in adolescents always includes 
important ethical and confidentiality issues with parents. 
Generally, the adolescent should always consent to the 
test. In serious situations, such as accident victims, sui-
cide attempts, seizures, or other risk situations in which 
the patient’s consent cannot be obtained, it is justifiable 
to perform them without his/her consent. Adolescents 
may authorize or not authorize their parents’ access to the 
result, although parents are always authorized to see the 
results of drug and alcohol tests in the case of an acute 
risk situation, regardless of the patient’s wishes. When an 
adolescent who uses psycho-active substances is identified, 
a more detailed assessment of this use becomes necessary. 
In an ED, information on the concomitant use of psycho-
active substances, amounts, and time since the last intake 
is essential for symptom management. Based on these data, 
it should be estimated whether the intoxication symptoms 
will increase or decrease in the next few hours [19]. The 
ED may thus be an appropriate setting in which to inter-
vene at a time directly coupled to the consequences of an 
alcohol-related event or problem [19]. Because adolescents 
may not recognize their alcohol consumption as being 
problematic, know where to seek assistance, or may be 

embarrassed to ask for help, an ED visit can play an impor-
tant role in early identification and prevention of heavy 
alcohol use [23]. However, studies are still controversial 
on this topic, showing that brief intervention performed in 
an ED, even if it appears feasible, is not always efficient 
in terms of prevention of further episodes of heavy alco-
hol use among adolescents [24]. Further considerations on 
improving the outcomes for this relevant target group are, 
therefore, required [21] (see Box 2).

Box 2: Management of acute alcohol intoxication 
in adolescents

– Adolescents usually do not show tolerance to the 
effects developed by repeated exposure to ethanol 
and they have immature hepatic alcohol deydrogenase 
activity, so they may be more exposed to the toxic 
effect of alcohol and consequently to the rapid onset 
of coma.

– The lethal dose of alcohol varies as widely among 
children and adolescents as it does among adults, and 
it is not possible to draw any definitive conclusions 
about the lethal BAC for infants and adolescents.

– Hypoglycaemia and hypothermia induced by AAI 
tend to be more severe in young individuals than in 
adults, so that the management of AAI for all ado-
lescents should be focused on the prompt correction 
of hypoglycaemia, hypothermia and restlessness; for 
severe restlessness, typical antipsychotics (such as 
haloperidol) should be administered, because of a 
lower chance of alcohol interaction.

– The administration of antiemetics is preferred to gas-
tric content aspiration, as well as maintaining airway 
patency; venous access is necessary to ensure fluid 
administration.

– So far, no studies have been performed on metadoxine 
use for the improvement of symptoms of AAI in the 
paediatric population.

Hangover syndrome (HS)

A few hours after stopping drinking, when the blood alco-
hol level starts to fall, the symptoms of AAI gradually lead 
to the onset of symptoms known as hangover syndrome 
(HS) [25, 26]. HS is characterized by a series of physi-
cal symptoms (headache, asthenia, tremors, sweating, red 
eyes, myalgia, thirst, systolic arterial hypertension and 
tachycardia) and mental symptoms (dizziness, photophobia, 
increased sensitivity to noise, cognitive and mood disorders, 
especially depression-, anxiety and irritability). The symp-
toms peak when the blood alcohol concentration reaches 
zero and may continue for the next 24 h. There are fac-
tors that exacerbate the intensity of HS, including fasting, 
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Gibson, Leamon, & Flynn, 2002; Rothman et al., 2001) via direct binding to

the DAT, causing DA release through the reversal of DAT and accumula-

tion of DA into the synapse (Sulzer, Sonders, Poulsen, & Galli, 2005; Vergo,

Johansen, Leist, & Lotharius, 2007; Volz, Hanson, & Fleckenstein, 2007).

Mechanisms of opioid-induced increases in DA include activation of

μ-opioid receptors expressed on VTA neurons, as well as disinhibition of

VTA DA neurons via μ-opioid receptor action in GABAergic

interneurons ( Juarez & Han, 2016; Tanda, Pontieri, & Di Chiara, 1997).

There are several mechanisms implicated in cannabis-mediated

increases in DA (Bloomfield, Ashok, Volkow, & Howes, 2016).

Δ9-Tetrahydrocannabinol (THC), the primary psychoactive of cannabis,

activates cannabinoid receptors that suppress GABAergic inhibition of

VTA dopaminergic neurons (Bloomfield et al., 2016). The μ-opioid recep-
tor also contributes to THC-mediated DA release (Tanda et al., 1997).

Nicotine and alcohol are the most popular combination of drugs among

polydrug users. Behavioral experiments using animal models have

highlighted that rodents are more highly motivated to obtain both sub-

stances than each separately. In studies using an oral alcohol-nicotine

self-administration procedure, alcohol-preferring rats preferred the

Fig. 3 The converging effects of different drugs of abuse on the DA system in the VTA
and NAc. From Juarez, B., & Han, M. H. (2016). Diversity of dopaminergic neural circuits
in response to drug exposure. Neuropsychopharmacology, 41(10), 2424–2446, with
permission.
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Fig. 2 Prevalence rates of alcohol and drug use or alcohol use disorder and other substance use disorders from the National epidemiologic
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reported past-year alcohol or alcohol and drug consumption. Right graph: the prevalence of mild, moderate, or severe DSM-5 diagnosis
among respondents who reported an alcohol use disorder only or alcohol use disorder and another concurrent substance use disorder diag-
nosis. Alcohol use disorder (AUD), nicotine use disorder (NUD), cannabis use disorder (CUD), substance use disorder (DUD). Modified from
Saha, T. D., Grant, B. F., Chou, S. P., Kerridge, B. T., Pickering, R. P., & Ruan, W. J. (2018). Concurrent use of alcohol with other drugs and
DSM-5 alcohol use disorder comorbid with other drug use disorders: Sociodemographic characteristics, severity, and psychopathology. Drug
and Alcohol Dependence, 187, 261–269, with permission.
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Figure 1. 
Factors contributing to escalation of alcohol consumption throughout the lifespan and at 
different stages of drinking, and animal models.
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CONSUMPTION
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Abstract
Understanding factors that contribute to the escalation of alcohol consumption are key to 
understanding how an individual transitions from non/social drinking to AUD and to providing 
better treatment. In this review, we discuss how the way ethanol is consumed as well as individual 
and environmental factors contribute to the escalation of ethanol consumption from intermittent 
low levels to consistently high levels. Moreover, we discuss how these factors are modelled in 
animals. It is clear a vast array of complex, interacting factors influence escalation of alcohol 
consumption. Some of these factors act early in the acquisition of ethanol consumption and initial 
escalation, while others contribute to escalation of ethanol consumption at a later stage and are 
involved in the development of alcohol dependence. It is apparent from our review that much of 
the literature examines factors contributing to the acquisition of ethanol consumption and on initial 
escalation from low levels to pharmacologically relevant levels of consumption. Some models 
capture escalation associated with the formation of dependence; however, neurobiological studies 
in these models usually focus on comparisons between the AUD model animals and alcohol naïve 
animals (or animals from other models), making it difficult to distinguish factors associated with 
the escalation of interest from those associated with consumption in the model per se. There is 
thus considerable need for more studies examining escalation associated with the formation of 
dependence as it is of considerable relevance to understanding and treating AUD.
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Initiation of and Escalation to High-Intensity Drinking in Young Adults
Megan E. Patrick, PhD; Rebecca J. Evans-Polce, PhD; Brooke J. Arterberry, PhD; Yvonne Terry-McElrath, MSA

IMPORTANCE High-intensity drinking (HID) (!10 drinks in a row) is associated with acute
negative outcomes. Identifying factors associated with HID initiation in adolescence and how
it is associated with young adulthood outcomes can inform screening and prevention.

OBJECTIVE To identify when individuals initiate HID and speed of escalation from first drink
and first binge to first HID; characteristics associated with initiation and escalation; and
whether these characteristics are associated with weekly alcohol consumption, HID
frequency, and symptoms of alcohol use disorder at age 20 years.

DESIGN, SETTING, AND PARTICIPANTS This cohort study analyzed web-based survey data from
respondents in the US who reported alcohol use in the past 30 days recruited from the 2018
12th grade Monitoring the Future study and surveyed again from February 14 through April 17,
2020, at modal age 20 years in the Young Adult Daily Life Study. Only respondents who
reported HID by modal age 20 years were included in the analyses.

EXPOSURES Retrospective alcohol use initiation and self-reported alcohol use measures.

MAIN OUTCOMES AND MEASURES Key retrospective measures included year of initiation for
alcohol, first binge (!5 drinks), and HID (!10 drinks). Measures at age 20 years included
weekly alcohol consumption, HID frequency, and Alcohol Use Disorders Identification Test
(AUDIT) scores. Covariates included biologic sex, race and ethnicity, parental college
education, family history of alcohol problems, and college status. Descriptive statistics and
multivariable regression models were used, and all analyses were weighted.

RESULTS Of the 451 participants with data eligible for analysis, 62.0% were male (38.0%
female). On average, alcohol, binge, and HID were initiated during high school. Mean time of
escalation from first drink to first HID was 1.9 (95% CI, 1.8-2.1) years and between first binge
and first HID, 0.7 (95% CI, 0.6-0.8) years. Initiating HID by grade 11 (vs later) was associated
with higher average weekly alcohol consumption (adjusted incidence rate ratio [aIRR], 1.40;
95% CI, 1.10-1.79]), HID frequency (aIRR, 2.01; 95% CI, 1.25-3.22]), and AUDIT score (adjusted
odds ratio, 1.17; 95% CI, 1.02-1.34]) at age 20 years. Escalation from first binge to first HID in
the same year (vs !1 year) was associated with higher HID frequency at age 20 years (aIRR,
1.66; 95% CI, 1.06-2.61).

CONCLUSIONS AND RELEVANCE These findings suggest that understanding ages and patterns
of HID initiation and escalation associated with particular risk may facilitate screening for
adolescents and young adults.

JAMA Pediatr. doi:10.1001/jamapediatrics.2022.5642
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This cohort study revealed that HID is
typically ini^ated in late high school, with
higher early ini^a^on risk among
individuals with a family history of alcohol
problems and those not aaending a 4-
year college at age 20 years. Most
adolescents escalated from first drink to
HID within 2 years; males were par^cu-
larly likely to escalate from binge to HID
within the same year. This informa^on
could facilitate screening for adolescents
and young adults who are drinking and at
risk for HID ini^a^on and escala^on.

Measures
At modal age 20 years, respondents were asked about initia-
tion and escalation, current alcohol behaviors, family history
of alcohol problems, and college status. The remaining covar-
iates were self-reported at modal age 18 years when respon-
dents completed the 12th grade survey.

Initiation and Escalation
To assess grade or year of initiation, respondents were asked,
“When (if ever) did you first do each of the following things?
(a) Try an alcohol beverage—more than just a few sips? (b) Drink
5 or more drinks in a row? (c) Drink 10 or more drinks in a row?”
Response options included never, grade 6 or below, grade 7,
grade 8, grade 9 (freshman), grade 10 (sophomore), grade 11
(junior), grade 12 (senior), first year after high school (June 2018
to May 2019), and second year after high school (June 2019 to
May 2020). Few respondents reported initiating HID before
grade 9 (Figure, A), so continuous HID initiation was coded as
8 (grade ≤8) to 14 (2 years after high school) (Figure, B). Based
on the observed distribution, a dichotomous measure indi-
cating HID initiation in 11th grade or before (1) vs 12th grade
or later (0) was also coded. Two escalation measures were as-
sessed: first drink to HID (range, 0-8; calculated as grade or year
of first HID − first drink) and first binge to HID (range, 0-5; cal-
culated as first HID − first binge). Few respondents reported 5
or more years between first drink and HID (Figure, C); thus,
first drink to HID escalation and first binge to HID escalation

were both coded 0 to 5 (Figure, D). Dichotomous measures in-
dicated same year (1) vs 1 or more years (0).

Alcohol Measures at Age 20 Years
Alcohol use measures at age 20 years included average weekly
consumption, current HID frequency, and Alcohol Use Disor-
ders Identification Test (AUDIT) scores. Average weekly con-
sumption was calculated from the Daily Drinking Question-
naire-Revised (adapted from the original Daily Drinking
Questionnaire31) as the sum of the typical number of drinks
consumed each day in an average week in the past 30 days.
Current HID frequency was assessed by asking, “Think back
over the last 2 weeks. How many times (if any) have you had
10 or more drinks in a row?” Response options were coded as
0 (none), 1 (once), 2 (twice), 4 (3-5 times), 8 (6-9 times), or 10
(≥10 times). The self-report, 10-item AUDIT was used to as-
sess symptoms of alcohol use disorder.32 AUDIT scores were
modeled as continuous and dichotomized as 16 or more vs 0
to 15.32

Covariates
Family history of alcohol problems was based on the ques-
tion, “Have any of your biological relatives had what you would
call a significant drinking problem—one that did or should have
led to treatment?” If respondents indicated yes to mother, fa-
ther, brother(s), or sister(s), then they were coded yes (vs no).
College status indicated currently attending a 4-year college

Figure. Reported Grade or Year of Initiation of Alcohol Use Behaviors and Escalation to High-Intensity Drinking (HID)
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Unweighted N = 451. Because all respondents reported past 30–day alcohol use in 12th grade, the categories of 1 and 2 years after high school (HS) were not
relevant for initiation of first drink.
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Naltrexone did not reduce frequency of  
drinking or heavy drinking days, but reduced  
secondary measures of drinking intensity.
While effects were modest, the risk-benefit  r
atio favors offering naltrexone to help young  
adult heavy drinkers reduce their drinking  (anni
18-25)

Alcohol—There are only a handful of published reports  on 
pharmacotherapy for adolescent drinking. Most are  case studies or 
open label trials, and all reports bear  substantial limitations that 
preclude inferences about  the efficacy of the medication studies. In 
terms of RCTs,  there are no adequately powered trials with adolescents  
younger than 18 years. One recent well-designed RCT of  naltrexone with 
young adult drinkers, ages 18 to 25  years, showed naltrexone (25mg daily 
+ 25mg targeted)  plus a brief motivational intervention reduced the  
number of drinks per drinking day by the end of the 8- week treatment 
period (38). At the 12-month follow-up  assessment, there were no 
differences between  conditions but drinking reductions observed during 
the  active treatment phase were maintained (39).
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Abstract

Aims: The combination of bupropion and naltrexone has shown efficacy in reducing binge drinking
in animal models. This study assessed the tolerability and potential utility of combined naltrexone
and bupropion in reducing binge drinking in human subjects.

Methods: This preliminary study employed an open-label, single-arm, 12-week, prospective design.
Twelve men and women who exhibited a minimum of five (men) or three (women) binge drinking
episodes per month over the past 3 months were recruited. All subjects received both bupropion-
extended release 300 mg/day and naltrexone 50 mg/day and were monitored throughout the
3-month treatment period. Binge drinking was assessed using the timeline follow-back method.

Results: Treatment with combined naltrexone and bupropion reduced the average number of
drinks per binge drinking day from 7.8 drinks to 6.4 drinks and reduced the average percentage
of binge drinking days per month from 19% (5.7 days/month) to 5% (1.5 days/month). Naltrexone
and bupropion were generally well tolerated, with insomnia, headache and nausea/diarrhea being
the most common side effects. Six subjects elected to stay on medication after the trial.

Conclusions: This study suggests that combined naltrexone and bupropion therapy should be
further investigated for tolerability and efficacy in reducing binge drinking in humans.

INTRODUCTION
Binge drinking is a major public health problem in the USA. Defined
as a pattern of alcohol consumption leading to a blood alcohol
concentration (BAC) of ≥80 mg/dl and acute intoxication, binge
drinking usually occurs when a man consumes ≥5 standard drinks
(one standard drink being ∼14 g of ethanol) or when a woman
consumes ≥4 standard drinks in ≤ 2 hours (NIAAA, 2004). Binge
drinking is extremely prevalent in the USA, with 26.9% of people

≥18 years reporting binge drinking in the past month (Substance
Abuse and Mental Health Services Administration, 2015). Binge
drinking is associated with poor health outcomes (Puddey et al.,
1999; Hingson et al., 2006; Miller et al., 2007), and individuals
who binge drink frequently are at increased risk for developing
alcohol dependence (Sacks et al., 2015; Addolorato et al., 2018).
Overall, binge drinking contributes to more than half of all deaths
attributed to alcohol and to three quarters of the economic cost
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again at Weeks 1, 3, 5, 8 and 12. Subjects were breathalyzed and
received Medical Management counseling (Pettinati et al., 2005)
to encourage compliance and progress toward drinking goals. We
used the Time-Line Follow-Back Approach (Sobell et al., 1979) to
assess alcohol consumption history modified to document if subjects
consumed ≥5/4 (male/female) standard drinks in about 2 hours and
felt intoxicated, in which case a binge drinking day was documented.
Craving for alcohol was assessed using the Penn Alcohol Craving
Scale (PACS) (Flannery et al., 1999). We assessed tolerability by
probing for adverse effects. Our key outcomes of interest included
tolerability and acceptability, as well as drinking behavior including
frequency and intensity of binge drinking and craving for alcohol.
Because this was an open-label feasibility and tolerability trial, a
placebo group was not included.

RESULTS
Study population
Seventeen subjects were screened for participation in the trial. Of
these, 12 subjects (mean age: 33 years; age range: 22–43 years;
83% women; 75% Caucasian) were enrolled in the study and five
subjects were excluded. Demographics and baseline characteristics
are shown in Table 1. The average number of drinks per binge
drinking day pre-treatment ranged from 4.3 to 11.3 with an average
of 7.8 drinks per binge drinking day. The percentage of binge drinking
days pre-treatment ranged from 10% (3.0 days/month) to 37%
(11.1 days/month) with an average of 19% (5.7 days/month). The
number of drinks per any drinking day (including both binge and
non-binge days) ranged from 3.3 to 10.5 with an average of 5.7
drinks per any drinking day. The percentage of total drinking days
(including both binge and non-binge days) pre-treatment ranged from
19% (5.7 days/month) to 97% (29.1 days/month) with an average of
49% (14.7 days/month). Finally, the pre-treatment drinks per month
ranged from 33 to 133 with an average of 80 drinks per month. On
screening, men in the study averaged 9.1 drinks per binge drinking
day, while women averaged 7.6 drinks per binge drinking day. The
men averaged 24% binge days (7 days/month) while the women
averaged 18% binge days (5 days/month). The men also averaged 6.4
drinks per any drinking day, and the women averaged 5.6 drinks per
any drinking day. Furthermore, the men averaged 61% total drinking
days (18 days/month) pretreatment, while the woman averaged 47%
total drinking days (14 days/month) pretreatment. Finally, the men
averaged 101 drinks per month, and the women averaged 75 drinks
per month pretreatment. Eleven of the 12 patients met criteria for
an AUD, with five having a mild disorder and six having a moderate
disorder. Two of the participants smoked cigarettes, and the number
of cigarettes smoked by these two was not recorded throughout
the trial. Furthermore, participants’ weights were not recorded post-
treatment.

Of the 12 subjects enrolled in the study, 11 subjects completed the
trial. The one subject who dropped out was hypertensive at baseline
of 157/98 and dropped out due to further increases in blood pressure
to 176/124, possibly related to bupropion. Overall, the participants
were largely adherent to their medication regimes, with nine subjects
missing zero or one doses, one subject missing four and one subject
missing eight.

Tolerability and safety
The vital signs of the participants were measured upon screening,
during the trial and upon completion of the trial. At screening,

Table 1. Demographics and baseline characteristics of patient
population

Demographics Mean ± SD
(n = 12)

Age (years) 33 ± 7 (Range:
22–43)

Gender (% female) 83
Race (% white) 75
Marital status (% single, never married) 67
Education (years) 16 ± 2
Employment (% employed) 67
Cigarette use (% smokers) 17
Alcohol use (years) 13 ± 6
Drinks per binge drinking day 7.8 ± 2.4
Percent binge drinking days (%) 19 ± 9
Drinks per any drinking day 5.7 ± 2.3
Percent total drinking days (%) 49 ± 27
Drinks per month 80 ± 38
Alcohol use disorder—mild/moderate (%) 92
PACS∗ score 12 ± 6

Twelve men and women who exhibited a minimum of five (men)
or three (women) binge drinking episodes per month over the past
3 months were recruited in order to test the effects of combined
naltrexone and bupropion on binge drinking. Demographics of these
subjects are listed above ∗ = Penn Alcohol Craving Scale.

subjects had an average blood pressure of 118/80 and an average
heart rate (HR) of 70. Treatment did not significantly impact systolic
or diastolic blood pressure (SBP & DBP), as average SBP and DBP did
not change by >5 mmHg throughout treatment. Treatment increased
average HR, reaching a maximum average of 89 beats/minute on
Week 5 and decreasing after this. By the end of the treatment,
subjects had an average blood pressure of 116/77 and an average
HR of 78.

Basic laboratory studies, including a complete blood count
(CBC) with differential, sodium, potassium, chloride, CO2, glucose,
blood urea nitrogen (BUN), creatinine, alanine transaminase (ALT),
aspartate transaminase (AST), gamma-glutamyl transferase (GGT),
bilirubin and urinalysis, were obtained upon screening. Most
subjects had unremarkable initial labs. One had moderately low
WBCs that remained low throughout treatment. One participant
had mildly elevated AST, ALT and GGT upon screening that
normalized during treatment. Another subject had elevated total
bilirubin that remained stably elevated throughout the study.
Direct bilirubin levels were obtained for this subject and were
normal throughout the trial suggesting Gilbert’s syndrome. Total
bilirubin, AST, ALT and GGT were monitored throughout treatment
and upon completing the trial. Overall, there were no marked
changes in AST, ALT, GGT or bilirubin for any subject during the
trial.

Reported side effects included insomnia/restlessness (n = 5),
headache (n = 4), diarrhea/nausea (n = 3), dry mouth (n = 3), dizziness
(n = 2) and constipation (n = 2). One subject reported tremor. These
side effects are typical of those seen with bupropion and naltrexone.
Frequencies of these side effects are reported in Table 2. One subject
stopped naltrexone for a few weeks due to a “strange, restless”
feeling, then went back on and did well. Another stopped both
naltrexone and bupropion due to poor tolerability and stayed off
the medications. One participant stopped naltrexone due to feeling
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Table 2. Frequency of reported side effects of combined
bupropion and naltrexone

Side effects Frequency (%)

Insomnia/restlessness 42
Headache 33
Diarrhea/nausea 25
Dry mouth 25
Dizziness 17
Constipation 17
Tremor 8

Twelve men and women who exhibited a minimum of five (men) or
three (women) binge drinking episodes per month over the past 3
months were recruited and treated with combined bupropion and
naltrexone. Side effects of the combined treatment are listed above.

lightheaded, dizzy and irritable and stayed off the medication while
continuing on bupropion.

Drinking outcomes
During treatment with combined bupropion and naltrexone, the
average number of drinks per binge drinking day did not change
significantly (7.8 to 6.4 drinks, Fig. Fig. 1, t test, P = NS). The average
percentage of binge drinking days decreased from 19% to 5%
(Fig. Fig. 2, t test, P < 0.0001). The average number of drinks per any
drinking day decreased from 5.7 to 3.5 drinks (t test, P = 0.009). The
average percentage of total drinking days did not change significantly

(49–38%, t test, P = NS). Finally, the average number of drinks per
month decreased from 80 to 35 (t test, P = 0.002). Subjectively, several
participants reported a decreased desire to initiate and continue
drinking. Subjects also reported decreased feelings of craving alcohol,
increased ability to moderate and control drinking, and decreased
rate of drinking. This is reflected in the average PACS score dropping
from 12.2 pre-treatment to 4.5 post-treatment (t test, P < 0.01).
One subject also reported a changed taste of alcohol. After the trial,
three subjects continued to stay on bupropion and naltrexone, while
three continued on bupropion alone. These subjects continued to do
well on medication as subjectively reported to JCG during clinical
follow-up visits.

DISCUSSION
In this open-label, feasibility and tolerability study, binge-drinking
individuals receiving bupropion and naltrexone reported an average
decrease in drinks per binge drinking day of 7.8–6.4 drinks and a
decrease in percent binge drinking days of 19–5%. Reductions in
drinks per any drinking day (5.7–3.5 drinks), percent total drinking
days (49–38%) and drinks per month (80–35 drinks) were also noted.
While the decrease in drinks per binge drinking day was modest, the
decrease in percentage of binge drinking days was noteworthy and,
in many cases, was quite profound. Substantive reductions in overall
drinking were also present.

While difficult to interpret fully, combined naltrexone and bupro-
pion appear to reduce overall alcohol intake and potentially blunt
the likelihood of a drinking day progressing to a binge drinking

Fig. 1 A comparison of drinks per binge drinking day pre- and post-treatment. The number of drinks per binge drinking day over the 3 months prior to treatment
(PRE) was calculated for each subject and graphed above. The subjects then received a combined bupropion and naltrexone therapy. The number of drinks per
binge drinking day over 3-month treatment period (POST) was calculated for each subject and graphed above. There was no significant difference in drinks per
binge drinking day pre- and post-treatment.
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Fig. 2 A comparison of percent binge drinking days pre- and post-treatment. The percent binge drinking days over the 3 months prior to treatment (PRE) was
calculated for each subject and graphed above. The subjects then received a combined bupropion and naltrexone therapy. The percent binge drinking days over
the 3-month treatment period (POST) was calculated for each subject and graphed above. There was a significant decrease (P < 0.0001, t-test) in percent binge
drinking days post-treatment compared to pre-treatment.

day. It is not clear what the underlying mechanism is, though it is
known that pharmacological treatments can impact the initiation of
alcohol-seeking behavior, as well as the amount of alcohol consump-
tion, depending on the drug used (Czachowski, 2005; Czachowski
et al., 2006). It is noteworthy that subjects reported increased ability
to moderate and control drinking, decreased rate of drinking and
decreased feelings of craving alcohol. It is of interest that, recently,
naltrexone was reported to enhance neural connections that may
increase executive control over drinking (Elton et al., 2019), which
could underlie some of the reported increased sense of control over
drinking. Interestingly, studies examining the effects of bupropion
and naltrexone on weight loss noted decreased frequency and inten-
sity of food cravings, as well as increased control over cravings, simi-
lar to the effects our patients reported with alcohol (Greenway et al.,
2010). Overall, these data do suggest that bupropion and naltrexone
may be useful for decreasing binge drinking. It is noteworthy that
half of the subjects chose to stay on bupropion alone or bupropion
and naltrexone after the trial. This ‘voting with their feet’ is another
positive indicator that bupropion and naltrexone could have value in
helping individuals with binge drinking.

The combination of bupropion and naltrexone was moderately
tolerated. The most common side effects were insomnia/restless-
ness, headache, and nausea/diarrhea. Other side effects included
dry mouth, dizziness, constipation and tremor. These side effects
are typical of those seen with bupropion and naltrexone (FDA,
2009; FDA, 2010; Greenway et al., 2010). Side effects were typically
mild to moderate in severity and often decreased with time. Three
subjects did stop naltrexone because of side effects, though one went
back on the medication. One subject also stopped bupropion. On

average, blood pressure was not impacted by treatment and HR was
moderately elevated. Finally, treatment with combined naltrexone
and bupropion did not impact basic laboratory studies, including
CBC with differential, serum electrolytes, BUN, creatinine or glu-
cose, LFTs and urinalysis. Overall, we would consider tolerability as
generally acceptable, suggesting that the combination of naltrexone
and bupropion therapy merits further study in larger clinical trials.
It should be noted individuals with physical dependence on alcohol
or a history of seizures were excluded from the trial given the
evidence that bupropion can lower seizure thresholds (Skowron and
Stimmel, 1992).

It is interesting that more women than men volunteered for the
study. Historically, clinical trials in AUDs uniformly enroll more
men than women, often in a 2:1 male: female ratio or higher, e.g.
Garbutt et al., 2016. This is partially explained by the fact that AUDs
have been a male dominant disease. Therefore, it was surprising in
the current trial to recruit a 1:4 male:female ratio. One possible
explanation for this is that women are more likely than men to take
action for their problematic alcohol consumption before more serious
problems emerge and at a younger age (Grosso et al., 2013).

While the current trial does not prove efficacy, it does
provide evidence to support further exploration of melanocortin
agonists with/without opioid antagonists in treating binge drinking.
Naltrexone monotherapy has been reported to reduce binge
drinking in young adults (O’Malley et al., 2015). However, the
current trial grew out of the preclinical evidence that melanocortin
activation on its own and when coupled with opioid blockade
could produce a more robust reduction in binge drinking (Navarro
et al., 2015). The clinical relevance of this for reducing appetite
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persone	con	consumo	di	alcol	a	rischio	e	dannoso.	
Ø Prevede	l’utilizzo	di	strumenti	di	identiBicazione	precoce	dei	
PPAC,	validati	e	standardizzati,	e	strumenti	motivazionali	rivolti	
all’aumento	di	consapevolezza	dei	rischi	legati	al	consumo	di	
alcol.	
Ø Durata:	da	5	a	30	minuti	

STADI DEL CAMBIAMENTO  

 
   Mantenimento 

            Azione 

             Recidiva 
          Contemplazione 

      Preparazione 

 
Pre - 

contemplazione 

Cambiamento 
stabile 

 
 

Adattata da: Prochaska & DiClemente, 1986 



§ 2 unità alcoliche per l’uomo adulto
§ 1 unità alcolica per le donne adulte 

e per gli anziani di entrambi i sessi

Un bevitore è un uomo o una donna che 
ha consumato bevande alcoliche, almeno 
una volta negli ultimi 30 giorni.

Brief Alcohol Interventions for Adolescents and Young Adults: A
Systematic Review and Meta-Analysis

Emily E. Tanner-Smith, Ph.D.⁎, Mark W. Lipsey, Ph.D.
Peabody Research Institute, Vanderbilt University, Nashville, TN, USA

a b s t r a c ta r t i c l e i n f o

Article history:
Received 16 April 2014
Received in revised form 27 August 2014
Accepted 5 September 2014

Keywords:
Adolescents
Brief alcohol intervention
Meta-analysis
Systematic review
Young adults

This study reports findings from ameta-analysis summarizing the effectiveness of brief alcohol interventions for
adolescents (age 11–18) and young adults (age 19–30).We identified185 eligible study samples using a compre-
hensive literature search and synthesized findings using random-effects meta-analyses with robust standard er-
rors. Overall, brief alcohol interventions led to significant reductions in alcohol consumption and alcohol-related
problems among adolescents (g = 0.27 and g = 0.19) and young adults (g = 0.17 and g = 0.11). These effects
persisted for up to 1 year after intervention and did not vary across participant demographics, intervention
length, or intervention format. However, certain intervention modalities (e.g., motivational interviewing) and
components (e.g., decisional balance, goal-setting exercises) were associated with larger effects. We conclude
that brief alcohol interventions yield beneficial effects on alcohol-related outcomes for adolescents and young
adults that are modest but potentially worthwhile given their brevity and low cost.
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1. Introduction

A sizeable portion of adolescents and young adults engage in heavy
episodic consumption of alcohol, and thus put themselves at risk for
numerous detrimental consequences related to their physical, mental,
and social well-being (Brown et al., 2009). In 2011, for example, the
estimated rate of past month binge drinking (five or more drinks on
the same occasion for males, four or more for females) was 15% for
16–17 year olds, 31% for 18–20 year olds, and 45% for 21–25 year olds
(SAMHSA, 2012). In response, a growing body of research has sought
to identify early intervention programs that are effective for preventing
or delaying the initiation of alcohol use, or intervening with heavier
users before they progress to more problematic levels of use. One
approach is a brief intervention, defined broadly here as an intervention
aimed at providing motivation for behavior change in a relatively
circumscribed time (one to five sessions). Brief interventions are attrac-
tive primarily because of their brevity and the varied settings in which
they can be conveniently delivered. If effective, they may therefore
offer a cost-effective way to address a potentially lethal public health
problem (Fleming et al., 2002; Neighbors, Barnett, Rohsenow, Colby, &
Monti, 2010; Wutzke, Shiell, Gomel, & Conigrave, 2001).

Prior research reviews have found that brief interventions are
indeed generally effective in reducing alcohol consumption among

adolescents and young adults (e.g., Carey, Scott-Sheldon, Carey, &
DeMartini, 2007; Carey, Scott-Sheldon, Elliott, Bolles, & Carey, 2009;
Tait & Hulse, 2003). However, these reviews have not fully explored
the characteristics of the participants and interventions that are associ-
ated with the strongest intervention effects or the persistence of those
effects over time. The accumulating research is ripe for a comprehensive
meta-analysis that examines howmuch, when, for whom, and for how
long such interventions are effective in this population—information
that can guide future research and aid practitioners planning to imple-
ment brief alcohol interventions.

1.1. Brief alcohol interventions for adolescents and young adults

The defining characteristic of a brief intervention is the relatively
brief contact time—generally one to five sessions—with a provider
such as a physician, nurse, psychologist, counselor, or other service pro-
fessional. In other regards, these interventions vary considerably, e.g., in
length, structure, targets, media communication, underpinning theory,
and intervention philosophy (Heather, 1995). Brief interventions are
typically not intended to provide a full treatment regimen for individ-
uals with alcohol use disorders but, rather, are designed to motivate
and provide resources to participants to help themmoderate their alco-
hol consumption, or, if needed, seek more intensive treatment options.
As such, they can be used as universal, selective, or indicated prevention
strategies (Barry, 1999).Most brief alcohol interventions include at least
one of the following components: a discussion of alcohol consumption,
feedback on risk or levels of use, comparisons to local or national norms,
information on potential harms, or coping strategies and goal-setting
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Overall, brief alcohol
intervenJons led to significant
reducJons in alcohol
consumpJon and alcohol-related
problems among adolescents (g
= 0.27 and g = 0.19) and young
adults (g = 0.17 and g = 0.11).
These effects persisted for up to
1 year aUer intervenJon and did
not vary across parJcipant
demographics, intervenJon
length, or intervenJon format.
However, certain intervenJon
modaliJes (e.g., moJvaJonal
interviewing) and components
(e.g., decisional balance, goal-
seVng exercises) were
associated with larger effects.

that none of the adolescent studies reported follow-up results longer
than 1-year after the end of the intervention. Several young adult
samples included longer follow-up periods, up to 4 years post-
intervention. For alcohol-related problems, the follow-up period
for those young adult samples was not related to the effect sizes
(b = −0.001, 95% CI [−0.002, 0.001]). However, longer follow-up
intervals (in weeks) were associated with smaller effects on alcohol
consumption among the young adults (b=−0.003, 95% CI [−0.004,
−0.001]). For example, the mean effect size for alcohol consumption
among young adults was 0.22 at 1-week follow-up (k = 15, n = 66,
95% CI [0.17, 0.27]) and 0.08 at 24-month follow-up (k = 3, n = 24,
95% CI [−0.11, 0.28]).

Fig. 2 shows results from the meta-regression models that exam-
ined the persistence of effects over time, split by age group and out-
come type. Each effect size is shown proportionate to its weight in
the analysis (larger circles represent higher weight, larger sample
size studies) and the fitted regression line with its 95% confidence
interval is imposed on the graph. A dashed line is shown at the null
effect size value of zero (i.e., indicating no difference between the
outcomes for the brief intervention and control group). As shown
in the upper right panel of Fig. 2, the effects of brief alcohol interven-
tions were attenuated to non-significance at the 2-year follow-up
point for alcohol consumption among young adults. Although there
was no observed attenuation of effects over time for adolescents,
only relatively short follow-up intervals were used in the adolescent
studies. If only follow-up intervals of less than 1 year post-
intervention are examined for the alcohol consumption effects in
the young adult samples (equivalent to the follow-up intervals in
the adolescent samples), the results also indicate no significant rela-
tionship between the effect sizes and the length of follow-up inter-
vals. The available evidence thus indicates no significant decrease

in the effects of the brief interventions on alcohol consumption for
up to 1 year after the intervention.

4. Discussion

This meta-analysis synthesized findings from 185 experimental and
quasi-experimental independent study samples that examined the ef-
fects of brief alcohol interventions on alcohol-related outcomes for ado-
lescents and young adults who were not seeking treatment. Overall,
brief alcohol interventions with up to 5 hours of total contact time
were associated with statistically significant post-intervention reduc-
tions in alcohol consumption and alcohol-related problem outcomes.
These effects were modest for adolescents—equivalent to 0.27 and
0.19 standard deviation reductions in alcohol use and alcohol-related
problems respectively. Although smaller in magnitude, the benefits for
young adults were also positive and significant—0.17 and 0.11 standard
deviation reductions in alcohol use and alcohol-related problems re-
spectively. Overall, these results indicated that youth receiving brief al-
cohol interventions reduced their alcohol consumption between 1.0
and 1.3 drinking days per month (relative to control participants, who
reported an average of 6.2 drinking days per month at baseline).

These effect estimates are of the same order of magnitude as those
reported in previous meta-analyses examining similar interventions
for youth (e.g., Jensen et al., 2011; Scott-Sheldon et al., 2009; Tait &
Hulse, 2003). The primary strengths of this meta-analysis are the large
number of studies included and the application of statistical techniques
that permit inclusion of multiple effect sizes from each study. These
combined to produce a rich data set that allowed exploration of the var-
iability in effects rather than being restricted to estimating overall mean
effects. The results yielded several findings with implications for both
research and practice.
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Emergency Department–Based Brief Intervention to Reduce
Risky Driving and Hazardous/Harmful Drinking in
Young Adults: A Randomized Controlled Trial

Marilyn S. Sommers, Michael S. Lyons, Jamison D. Fargo, Benjamin D. Sommers,
Catherine C. McDonald, Jean T. Shope, and Michael F. Fleming

Background: Risky driving and hazardous drinking are associated with significant human and eco-
nomic costs. Brief interventions for more than one risky behavior have the potential to reduce health-
compromising behaviors in populations with multiple risk-taking behaviors such as young adults.
Emergency department (ED) visits provide a window of opportunity for interventions meant to reduce
both risky driving and hazardous drinking.

Methods: We determined the efficacy of a Screening, Brief Intervention, and Referral to Treatment
(SBIRT) protocol addressing risky driving and hazardous drinking. We used a randomized controlled
trial design with follow-ups through 12 months. ED patients aged 18 to 44 who screened positive for
both behaviors (n = 476) were randomized to brief intervention (BIG), contact control (CCG), or no-
contact control (NCG) groups. The BIG (n = 150) received a 20-minute assessment and two 20-minute
interventions. The CCG (n = 162) received a 20-minute assessment at baseline and no intervention. The
NCG (n = 164) were asked for contact information at baseline and had no assessment or intervention.
Outcomes at 3, 6, 9, and 12 months were self-reported driving behaviors and alcohol consumption.

Results: Outcomes were significantly lower in BIG compared with CCG through 6 or 9 months,
but not at 12 months: Safety belt use at 3 months (adjusted odds ratio [AOR], 0.22; 95% confidence
interval [CI], 0.08 to 0.65); 6 months (AOR, 0.13; 95% CI, 0.04 to 0.42); and 9 months (AOR, 0.18;
95% CI, 0.06 to 0.56); binge drinking at 3 months (adjusted rate ratio [ARR] 0.84; 95% CI, 0.74 to
0.97) and 6 months (ARR, 0.81; 95% CI, 0.67 to 0.97); and ! 5 standard drinks/d at 3 months (AOR,
0.43; 95% CI, 0.20 to 0.91) and 6 months (AOR, 0.41; 95% CI, 0.17 to 0.98). No substantial differences
were observed between BIG and NCG at 12 months.

Conclusions: Our findings indicate that SBIRT reduced risky driving and hazardous drinking in
young adults, but its effects did not persist after 9 months. Future research should explore methods for
extending the intervention effect.

Key Words: Brief Intervention, Hazardous Drinking, Risky Driving.

YOUNG ADULTHOOD IS a time of risk of motor
vehicle crashes (Park et al., 2006; Patil et al., 2006;

WHO, 2009) and hazardous/harmful drinking (Bingham
et al., 2005; Sloan et al., 2011). While these behaviors
co-occur in the phenomenon of drinking-driving, they also

occur individually and lead to considerable mortality and
morbidity (Bingham et al., 2005; Naumann et al., 2010;
WHO, 2009). Park and colleagues (2006) noted that
health-compromising behaviors during young adulthood
have received little attention as compared with other periods
of the life span. Thus, prevention programs to reduce motor
vehicle-related injury and hazardous drinking are needed to
promote health and reduce costs in the young adult popula-
tion (Sommers et al., 2011).

The Emergency department (ED) remains an important
portal for health care in the United States regardless of insur-
ance or ability to pay (Fields et al., 2001; Tang et al., 2010)
and is a promising setting for intervention programs focused
on young adults. Adults between the ages of 20 to 50 years
old use the ED more frequently than other age groups,
account for more than 30% of all ED visits in a given year,
and represented more than 40 million visits in 2008 (CDC,
2012). ED-delivered brief interventions for more than 1 risky
behavior have the potential to reduce health-compromising
behaviors in populations with multiple risk-taking behaviors
such as young adults.
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Risky Driving and Hazardous/Harmful Drinking in
Young Adults: A Randomized Controlled Trial
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Catherine C. McDonald, Jean T. Shope, and Michael F. Fleming

Background: Risky driving and hazardous drinking are associated with significant human and eco-
nomic costs. Brief interventions for more than one risky behavior have the potential to reduce health-
compromising behaviors in populations with multiple risk-taking behaviors such as young adults.
Emergency department (ED) visits provide a window of opportunity for interventions meant to reduce
both risky driving and hazardous drinking.

Methods: We determined the efficacy of a Screening, Brief Intervention, and Referral to Treatment
(SBIRT) protocol addressing risky driving and hazardous drinking. We used a randomized controlled
trial design with follow-ups through 12 months. ED patients aged 18 to 44 who screened positive for
both behaviors (n = 476) were randomized to brief intervention (BIG), contact control (CCG), or no-
contact control (NCG) groups. The BIG (n = 150) received a 20-minute assessment and two 20-minute
interventions. The CCG (n = 162) received a 20-minute assessment at baseline and no intervention. The
NCG (n = 164) were asked for contact information at baseline and had no assessment or intervention.
Outcomes at 3, 6, 9, and 12 months were self-reported driving behaviors and alcohol consumption.

Results: Outcomes were significantly lower in BIG compared with CCG through 6 or 9 months,
but not at 12 months: Safety belt use at 3 months (adjusted odds ratio [AOR], 0.22; 95% confidence
interval [CI], 0.08 to 0.65); 6 months (AOR, 0.13; 95% CI, 0.04 to 0.42); and 9 months (AOR, 0.18;
95% CI, 0.06 to 0.56); binge drinking at 3 months (adjusted rate ratio [ARR] 0.84; 95% CI, 0.74 to
0.97) and 6 months (ARR, 0.81; 95% CI, 0.67 to 0.97); and ! 5 standard drinks/d at 3 months (AOR,
0.43; 95% CI, 0.20 to 0.91) and 6 months (AOR, 0.41; 95% CI, 0.17 to 0.98). No substantial differences
were observed between BIG and NCG at 12 months.

Conclusions: Our findings indicate that SBIRT reduced risky driving and hazardous drinking in
young adults, but its effects did not persist after 9 months. Future research should explore methods for
extending the intervention effect.

Key Words: Brief Intervention, Hazardous Drinking, Risky Driving.
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tion (Sommers et al., 2011).

The Emergency department (ED) remains an important
portal for health care in the United States regardless of insur-
ance or ability to pay (Fields et al., 2001; Tang et al., 2010)
and is a promising setting for intervention programs focused
on young adults. Adults between the ages of 20 to 50 years
old use the ED more frequently than other age groups,
account for more than 30% of all ED visits in a given year,
and represented more than 40 million visits in 2008 (CDC,
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Conclusions: Our
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drinking in young
adults, but its effects did
not persist aher 9
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interven^on effect.

significant declines in the primary driving outcome of non-
safety belt use at 3 months (AOR, 0.22; 95% confidence
interval [CI], 0.08 to 0.65), 6 months (AOR, 0.13; 95% CI,
0.04 to 0.42), and 9 months (AOR, 0.18; 95% CI, 0.06 to
0.56), with the BIG decreasing their frequency of not always
wearing a safety belt by 6%, while the CCG actually
increased nonsafety belt practices by 10%. The intervention

did not show an effect for the other primary driving variable,
number of times speeding ! 20 mph over the speed limit (a
low frequency behavior). However, there was a positive effect
for number of times speeding 10 to 19 mph over the speed
limit at 3 months (ARR, 0.37; 95% CI, 0.17 to 0.80),
6 months (ARR, 0.22; 95% CI, 0.10 to 0.50), and 9 months
(ARR, 0.36; 95% CI, 0.13 to 0.95). Several secondary risky

Table 1. Demographic Characteristics of Study Sample at Baseline, Stratified by Group Assignment

BIG
n = 150

CCG
n = 162

NCG
n = 164 p

Age, years 28 (23–34) 26 (23–34) 28.5 (23–34.5) 0.7265
Female 54 (36.0%) 45 (27.8%) 44 (26.8%) 0.1218
Non-White 89 (59.3%) 103 (63.6%) 105 (64.0%) 0.3956
Education < high school 25 (16.7%) 29 (17.9%) 29 (17.7%) 0.8231
Education = high school 57 (38.0%) 55 (34.0%) 67 (40.9%)
Education > high school 68 (45.3%) 78 (48.1%) 68 (41.5%)
Married or has significant other 89 (59.3%) 89 (55.3%) 106 (64.6%) 0.1169
Insured 57 (38.3%) 73 (45.9%) 71 (44.1%) 0.2157
Employed full time 74 (49.7%) 97 (60.6%) 99 (60.4%) 0.1073
Employed part time 33 (22.1%) 27 (16.9%) 19 (11.6%)
Not employed 42 (28.2%) 36 (22.5%) 46 (28.0%)
<6 years driving experience 26 (17.6%) 40 (24.8%) – 0.4820
Drove > 15K+miles last year 60 (43.5%) 65 (42.8%) – 0.9742
Drove 11–15Kmiles last year 23 (16.7%) 30 (19.7%) –
Drove < 11Kmiles last year 55 (39.9%) 57 (37.5%) –
Stroop Test–Color-Word (raw score) 105 (87–117) 101 (87–118.5) 96 (79–117) 0.2235
Days little to no exercise 8 (0–24.5) 7 (0–20) 8 (0–20) 0.7067
Days ate fast food 9.5 (3.5–20) 10 (5–21) 10 (5–20) 0.3295
Cigarettes smoked daily 5 (0–14.5) 5 (0–20) 4 (0–20) 0.6666
Nights < 7 hours sleep 15 (5–30) 15 (4–30) 15 (5–30) 0.9266
! 1 Traffic crash from police records 15 (10.3%) 18 (11.8%) 15 (9.7%) 0.8371
! 1 Traffic offense from police records 22 (15.1%) 24 (15.7%) 31 (20.1%) 0.4399
! 1 Traffic citation from police records 59 (40.4%) 59 (38.6%) 55 (35.7%) 0.6998
! 1 Alcohol-related traffic offense from police records 5 (3.4%) 6 (3.9%) 6 (3.9%) 0.9683

Values represent N (%) or median (interquartile range). Screening questions pertain to the previous month. p-Values are from t-tests (continuous vari-
able) or chi-square tests (categorical variables). BIG, brief intervention group; CCG, contact control group; NCG, no-contact control group.
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Fig. 2. Odds and rate ratios (adjusted for age, sex, education, and race) and their 95% confidence intervals (CIs) indicating the impact of the interven-
tion for drinking and driving outcomes over time. Ratios and their CIs <1.0 indicate significant treatment effects (i.e., effect in the brief intervention group
was greater than in the contact control group). All participants were included in these analyses.
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2.3. Data Extraction and Statistical Analysis
The meta-analysis was conducted using the Metafor package [111]. The correlation

coefficients (Pearson’s r) extracted from studies meeting the inclusion criteria were used as
the measure of effect size included in the meta-analysis. The heterogeneity of correlations
across studies was assessed by the Cochran’s Q statistic and I2 statistic [112]. Potential
publication bias, i.e., the tendency to publish results that were statistically significant
rather than non-significant, was assessed by visual funnel plot inspection and Egger’s
test [113,114].

3. Results
After the search process, fifteen studies were included in the meta-analysis (Figure 1).

The total sample was 72,510 participants (30,932 males and 41,578 females) and the mean
age 17.61 years ± 2.99 Std. Dev. Out of the ten studies analyzed for correlation index (Table
S1), seven found a significant positive correlation (p < 0.05) between binge drinking and
binge eating (Figure 2; N = 7832; Table S1). Given that Cochran Q Test for Heterogeneity
was significant (Q9 = 97.9545, p < 0.0001; I 2 = 91.31%), a Random Effect (RE) Model was
applied to obtain the pooled correlation coefficient (combined r = 0.12; 95% confidence
intervals 0.05, 0.20; p < 0.005).

Figure 2. Forest plot displaying the correlation coefficients and 95% confidence intervals among
the studies included in the meta-analysis. RE = Random Effects model. Escriva-Martinez et al.,
2020 [25]; Rolland et al., 2017 [27]; Laghi et al., 2020 [87]; Laghi et al., 2012 [94]; Benjamin and Wulfert,
2005 [115]; Cusack et al., 2021 [116]; Horvath et al., 2021 [117]; Inguglia et al., 2019a [118]; Inguglia
et al., 2019b [119]; Martin et al., 2015 [120].

Each correlation coefficient is represented in a forest plot in Figure 2. Funnel plot
visual inspection was carried out to assess the publication bias [113]. The symmetrical
distribution of Figure 3 suggests a lack of publication bias. Plus, Egger’s regression test
was not statistically significant (z = �0.3633; p = 0.72) and Rank Correlation Test for Funnel
Plot Asymmetry showed no small-study effects (Kendall’s Tau = 0.0667, p = 0.86) [114,121].

Int. J. Environ. Res. Public Health 2023, 20, 232 9 of 16

 

Figure 5. Participating variables in the relationship between BD and BE.
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Abstract: Adolescence and youth are critical periods in which alcohol consumption is usually
initiated, especially in the form of binge drinking. In recent years, it is increasingly common to find
adolescents and young people who also present binge behaviors towards unhealthy food with the
aim of alleviating their anxiety (emotional eating) and/or because of impulsive personality. Despite
the social and health relevance of this issue, it remains scarcely studied and more preventive research
needs to be developed. Our meta-analysis study aimed to evaluate the relationship and co-occurrence
of both binge behaviors during adolescence and young adulthood to clarify the link between binge
drinking and eating. Selective literature search on different online databases was performed. We
identified discrete but significant results regarding the direct association between binge drinking and
binge eating in correlation coefficients and odds ratio. Future research should focus on the common
psychological background and motives behind these problematic behaviors owing to their clinical
implications for effective prevention and treatment.
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1. Introduction
Adolescence is a particularly vulnerable period of neurodevelopment in which the

incorrect management of emotional, social, and behavioral changes can lead to an unsuc-
cessful adulthood [1]. Regarding the anatomy and function of the brain, it is well known
that during this period of life the brain is still maturing, being a moment of dynamic spe-
cialization of core brain systems, particularly the frontal structures [2]. It is also a difficult
period in which a high percentage of one’s decisions relies more on an emotional response
or even on the social rewards rather than on a logical response. Therefore, as Hall noted in
1904, adolescence is a period of storm and stress (revised in [3]) because adolescents are
characterized by a greater impulsivity, less control over impulses, behaviors, and emotions,
as well as a heightened reward sensitivity [4]. As a consequence, these personality, cogni-
tive, and behavioral patterns contribute to the emergence of risky and disruptive behaviors,
such as drug abuse which is common in western countries [5].

Regarding alcohol consumption, it is a frequent problem in adolescence, and it is
usually carried out on weekends involving the ingestion of large amounts of alcohol (5
or more glasses of alcoholic beverages) in short periods of time (2 h) that increase the
blood alcohol concentration above 80 mg/dL [6–8]. Nowadays, it is estimated that 40%
of people between the ages of 15 and 24 engage in this pattern of alcohol consumption,
known as binge drinking (BD), which contributes to several medical complications, as well
as higher risk of developing alcohol use disorder [9]. Along with the above, it has also been
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