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Background: Underage alcohol consumption remains a critical global public
health concern, contributing to a wide spectrum of short- and long-term
health risks. Despite age-based legal restrictions, alcohol persists as the most
commonly used psychoactive substance among minors, outpacing tobacco,
cannabis, and other drugs. Early initiation of alcohol use is strongly associated
with heightened risks of addiction, impaired brain development, mental health
disorders, and engagement in high-risk behaviors such as unintentional
injuries, violence, and academic underperformance. Most research has focused
on adolescents, while data on younger children remain scarce. Moreover,
methodological inconsistencies in defining and measuring alcohol use across
countries complicate international comparisons and the evaluation of policy
interventions.

Methods: This narrative review synthesizes contemporary literature on
the epidemiology, determinants, and consequences of underage alcohol
use. It examines genetic predispositions, family dynamics, peer influence,
socioeconomic context, mental health, and exposure to alcohol-related media
and advertising. It also evaluates the effectiveness of intervention strategies,
including parental engagement, school-based education, extracurricular
activities, community-level regulation, and professional health services.

Results: Evidence highlights significant variability in the prevalence of underage
drinking across regions, influenced by cultural, legal, and socioeconomic factors.
Parental modeling, permissive attitudes, and weakened family structures are
major contributors, while peer pressure and media exposure further normalize
early alcohol use. Although various prevention strategies have demonstrated
short-term benefits (particularly those involving active parental involvement
and skill-based school programs), long-term effectiveness is limited due to
inconsistent implementation, lack of standardization, and inadequate policy
enforcement. Community-level interventions, such as increasing the legal
drinking age and conducting compliance checks, have shown measurable
success, but are underutilized in many regions.

Conclusion: Addressing underage drinking requires a coordinated, multifactorial
strategy. Broader investment in early prevention, standardized assessment tools,
and targeted research on younger populations is essential. Strengthening policy
enforcement and cross-sector collaboration will be critical to mitigate this
growing public health challenge.
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1 Background

Although with differences among countries, alcohol consumption
is a significant clinical and public health concern worldwide. It is
associated with severe health risks, including liver damage, cancer
development, cardiovascular complications, and neurological and
mental health disorders. Additionally, alcohol use can lead to profound
social, occupational, and relationship problems, often resulting in
premature death (1). The World Health Organization (WHO) estimated
that in 2019, alcohol-related deaths reached 2.6 million globally.
Furthermore, approximately 400 million people lived with alcohol use
disorders, with 209 million diagnosed as alcohol dependent (2).

Among alcohol drinkers, a substantial portion consists of school
children and adolescents. Alcohol is the most widely used substance
among these age groups, surpassing tobacco, nicotine vaping, and
marijuana (3). While overall alcohol use is typically more prevalent
among adults, studies indicate that adolescents and young adults may
engage in riskier patterns of use, such as binge drinking, at comparable
or higher rates than adults (4-7). According to the most recent WHO/
Europe report, over half of surveyed 15-year-olds had already
experimented with alcohol (8). In the United States, the 2023 National
Survey on Drug Use and Health found that 12.6 million individuals
aged 12 to 20 (33.1% of this age group) had consumed alcohol at least
once in their lives (9). Additionally, approximately 4,000 people under
the age of 21 died from excessive alcohol use (3).

These statistics are particularly alarming, given that most
countries prohibit the sale, provision, or offering of alcoholic products
to minors, with variations in the legal drinking age (10). Despite these
legal restrictions, underage alcohol use remains widespread and poses
severe health consequences distinct from those observed in adults.
Children who engage in heavy drinking are at a significantly higher
risk of developing alcohol dependency and substance abuse disorders
later in life. Moreover, alcohol-related chronic conditions such as liver
cirrhosis, cardiovascular diseases, and certain cancers manifest earlier
in children than in adults (11, 12).

Additionally, mental health problems are significantly more
common and severe among adolescents who consume alcohol.
Adolescence is a crucial period for biopsychosocial development, and
alcohol use during this stage can disrupt brain maturation, leading to
cognitive impairments and learning difficulties. Furthermore, early
alcohol consumption is linked to higher engagement in risky
behaviors, including motor vehicle accidents, homicides, falls, burns,
drownings, and suicides. Underage alcohol abuse also imposes a
substantial burden on public resources by increasing healthcare
expenditures, contributing to educational failures, and escalating the
demand for mental health services (13).

Despite these concerns, the epidemiology of alcohol use in
children, particularly the youngest, remains poorly understood.
Additionally, the social and economic factors contributing to underage
drinking among very young individuals are not well-documented.
This precludes identification of the best measures capable of
preventing and reduce underage alcohol drinking. Finally, targeted
initiatives by health authorities to combat alcohol consumption by
children and adolescents are relatively uncommon worldwide. A
WHO report indicated that in 2017, approximately 50% of countries,
including several high-income nations, lacked programs for the
treatment of children with alcohol and substance use disorders (14).
This paper aims to summarize the current knowledge on underage
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alcohol drinking in children and adolescents in order to favor the
identification of the problems whose solution can reduce epidemiology
and consequences of this significant pediatric problems.

2 Methods

This is a narrative review that intends to synthesize the existing

knowledge on underage alcohol consumption, including
epidemiological data, determinants of use, and available interventions.
No primary data were collected; rather, the study relied on a
comprehensive literature search of empirical research, governmental
reports, and authoritative health organization publications. A literature
search was conducted across PubMed, Scopus, and Web of Science
using predefined keywords such as “underage drinking,” “adolescent

» <

alcohol use,” “youth alcohol consumption,” “alcohol-related harm in
minors,” and “prevention programs for underage drinking” The search
covered publications from January 2000 to January 2025, with additional
seminal and policy-relevant studies included irrespective of publication
date. Titles and abstracts were screened independently by two reviewers
to assess eligibility. Full-text articles were retrieved for studies that met
the inclusion criteria or where eligibility was uncertain. Discrepancies
were resolved by consensus.

Inclusion criteria prioritized peer-reviewed empirical studies,
government reports, and publications by international health
organizations (e.g., WHO, CDC) that reported on prevalence,
determinants, or interventions related to underage alcohol use. Studies
were appraised based on methodological rigor (e.g., study design,
sample size, measurement validity), relevance to the research question,
and geographical diversity. Particular emphasis was placed on studies
offering cross-national comparisons or policy evaluations.

Statistical data were extracted from authoritative sources to ensure
accuracy in prevalence estimates and health outcomes. Program and
policy evaluations were assessed based on implementation fidelity,
reported effectiveness, and long-term impact. Although this review is
not a meta-analysis, it follows structured narrative synthesis principles
to ensure methodological transparency and reproducibility.

3 Results

3.1 Epidemiology of alcohol use in younger
children and adolescents

Numerous studies have documented that many children consume
alcohol; however, the precise epidemiology of underage alcohol
consumption across different social and economic contexts remains
poorly defined. Significant variations exist among countries, even
among those with similar general characteristics. In the United States,
results from the National Survey on Drug Use and Health have indicated
that in 2021, among people aged 12 to 20, 15.1% (5.9 million) were past
month alcohol users. Estimates of binge alcohol use and heavy alcohol
use in the past month in the same population were 8.3% (3.2 million)
and 1.6% (613,000), respectively (15). Significant differences among
states were reported. Vermont had the highest rate of underage alcohol
users, with nearly 25% consuming alcohol and 14% binge-drinking in
the month before the survey. Mississippi, the state with the lowest
underage consumption, at 9.7% for use and 5.4% for binge drinking (16).
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In the European Union (EU), a 2019 survey revealed that 37.4%
of children aged 15-16 years reported engaging in at least one episode
of heavy drinking, defined as consuming five or more drinks on one
occasion within the past 30 days. Notably, prevalence rates varied
among Nordic countries, with lower rates observed in Iceland (8%),
Norway (16%), Sweden (20%), and Finland (22%), but very high rates
in Denmark, where the percentage of heavy drinkers was the highest
(59%) among all European nations. Rates above the European average
were also observed in Germany, Austria, Slovakia, and Croatia, where
over 45% of adolescents engaged in heavy drinking (17).

Strong differences among countries were also reported in a
systematic review and meta-analysis of 141 studies conducted in
sub-Saharan Africa between 2018 and 2024, revealing varying lifetime
and 6-month prevalence rates of alcohol use among children aged
10-17 years. Lifetime prevalence ranged from 13.2% in Ghana to
71.0% in Benin, while 6-month prevalence ranged from 1.2% in
Uganda to 80.6% in Zambia and 46.3% in Seychelles (18).

Studies conducted in Southern American nations confirm that
although a notable number of children and adolescents consume
alcohol in all the countries, significant variation in prevalence among
different countries can be demonstrated. A survey carried out in 14
Latin American countries (19) revealed that the lifetime prevalence of
alcohol use among adolescents aged 14-17 years was 39% in Bolivia
and 78.2% in Uruguay. Uruguay and Bolivia also reported the highest
and lowest prevalence of alcohol use in the last year (67 and 28%) and
the last month (50 and 16%), respectively. In Argentina, the lifetime,
last year, and last month prevalence of alcohol use (63, 53, and 42%,
respectively) was comparable to Paraguay (60, 49, and 40%), Chile (68,
57, and 40%), and Brazil (69, 67, and 48%). Other studies in Brazil
(20) and Mexico (21) reported similar prevalence rates. Several factors
contribute to these differences, including national regulations
regarding alcohol consumption, heterogeneous study populations,
and variability of methods for measuring alcohol consumption and
duration. These inconsistencies complicate comparisons across studies
and may impede adolescent research and policy planning.

Strict alcohol regulations can effectively deter underage drinking.
Research indicates that measures, such as setting a minimum purchase
age, reducing the density of alcohol outlets, and limiting sale days and
hours can significantly decrease alcohol consumption among minors.
Conversely, when state monopolies are replaced with private liquor
stores or a licensed system, significant issues may arise. A study
conducted in Sweden revealed that the privatization of the Swedish
alcohol retail market was associated with a higher density of outlets,
longer hours or more days of sale, changes in price, and an increase in
consumption (22). However, legal drinking age policies differ
significantly among countries. Some nations, primarily those with
majority Muslim populations, impose stricter prohibitions on alcohol
for the entire population. Conversely, in most industrialized countries,
the minimum legal drinking age is 18 years, while in the United States,
itis 21. Exceptions that facilitate alcohol use are common; for example,
in the United Kingdom, where the legal drinking age is 18 years,
alcohol consumption is permitted for 16-17-year-olds during meals
when accompanied by an adult (23).

Regarding the heterogeneity of study populations, it is important
to note that most studies focus on adolescents. However, the definition
of adolescence varies. Generally, studies include individuals aged
10-18 years, but some extend the age range to 9-24 years, thereby
increasing the number of participants classified as adolescents (24).
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Additionally, studies evaluating the initiation of alcohol use sometimes
include much younger children. For example, research conducted in
Uganda (25) and Peru (26) included children as young as 5 years old.
Since the risk of alcohol use among these younger children is low, the
global prevalence of alcohol consumption in pediatrics is lower than
that reported in studies that enroll only adolescents.

The definition of alcohol consumption also influences
epidemiological study results. Various criteria are used, including
frequency of alcohol use, drinking quantity, weekly drinking, binge
drinking, drunkenness, and alcohol-related problems. A greater
prevalence of alcohol use is observed when it is defined as the intake
of any alcohol, even in minimal amounts, while stricter definitions
that account for blood alcohol concentration yield lower prevalence
rates (27).

Alcohol consumption patterns among children can differ by sex,
race, ethnicity, and study population composition. A study conducted
across 44 countries in Europe, Central Asia, and Canada during the
2021/2022 period found that, in some countries, alcohol consumption
was slightly more prevalent among girls than boys (28). In the
United States, multiple studies have reported that White youth
generally exhibit higher lifetime and 30-day drinking prevalence
compared to African American youth. However, their alcohol use
rates are similar to or lower than those of Hispanic youth, who often
report higher levels of alcohol consumption (29). Table 1 summarizes
epidemiology of underage alcohol use across different regions.

3.2 Factors favoring underage alcohol use
in children

Several factors can contribute to underage alcohol drinking. In
most cases they operate within a multilevel framework. This is
particularly evident when personal traits, parental influence, and peer
pressure are considered. Impulsiveness to drink can derive from the
desire to fit in with peers especially when parental supervision and
guidance are lacking and when social and environmental stressors
such as family conflict or socioeconomic challenges occur (30).
However, in the following sections the role exerted by the single causes
in conditioning alcohol initiation and long-term alcohol consumption
are detailed.

3.2.1 Age of alcohol initiation

An earlier initiation of alcohol use is often linked to problematic
drinking later in life, including binge drinking, alcohol dependence, and
alcohol use disorder, which can result in unintentional injuries and
suicide attempts. However, it remains unclear whether early drinking
directly causes future alcohol issues or merely indicates other risk
factors (31). Early drinking might lead to increased alcohol use later by
influencing relationships, social status, and self-conception through
associations with risk-taking peers and prolonged exposure to an
addictive substance. Alternatively, adult alcohol problems could stem
from other underlying risk factors (32-34). A recent study (35) enrolling
a Swedish nationwide sample of 4,018 adolescents aged 15/16 years at
baseline and 17/18 years at follow-up seems to support the direct role of
early drinking as cause of later problems. In this study it was shown that
early drinking onset predicts subsequent higher alcohol consumption
in late adolescence. Adolescents who had an early drinking onset drank
more after 2 years than their peers who started later, regardless of the
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TABLE 1 Epidemiology of underage alcohol use across different regions.

10.3389/fpubh.2025.1598175

Age group Prevalence of alcohol use = Binge drinking prevalence Key findings
United States 12-20 years 33.1% have consumed alcohol at least 4,000 underage deaths annually due to Highest underage alcohol use reported in
once (8) excessive alcohol use (9) California and Texas (14)
European Union | 15-16 years 37.4% engaged in heavy drinking (15) 59% in Denmark (highest in Europe) Nordic countries report lower rates (8-22%)
compared to central Europe
Sub-Saharan 10-17 years 13.2% (Ghana) to 71.0% (Benin) 1.2% (Uganda) to 80.6% (Zambia) Wide variations due to socioeconomic
Africa lifetime prevalence (16) 6-month prevalence factors and legal enforcement
United Kingdom | 16-17 years Allowed to drink alcohol with a meal if | No official estimate provided Legal drinking age is 18, but exceptions exist
accompanied by an adult (17) for younger individuals

presence of other potential explanatory factors, such as sensation-
seeking, Impulsivity, aggressivity peer relationship problems, conduct
problems, and hyperactivity.

3.2.2 Parental influence

Family characteristics, including genetics, play a significant role
in shaping children’s drinking habits. Studies indicate that alcohol use
disorders have a heritability of 50-60% (36), with genes related to the
dopamine system—such as DRD2—and alcohol metabolism
(ADHI1B, ALDH?2) influencing susceptibility to alcoholism (37).
However, beyond genetics, the family environment is a crucial factor.

Parents serve as primary role models, and their drinking behaviors
directly impact their children. Children with parents who consume
alcohol regularly or have permissive attitudes toward underage
drinking are more likely to develop alcohol problems. Several
examples support this conclusion. Donovan and Molina (5) studying
a sample of 452 children aged 8 or 10 years among whom 39% had
sipped or tasted alcohol reported that the majority of sipping occurred
in family contexts either during dinners or as part of family
celebrations. Pilatti et al. reported that early alcohol exposure was
largely under parental supervision in family settings when parents or
other relatives allowed them to drink or were aware of their children’s
drinking (38). An Australian study found that 33% of adolescents who
drank in the past week received alcohol from their parents (39).

Additionally, children in households with drinking parents face
increased risks of domestic abuse, loneliness, depression, anxiety,
anger issues, poor academic performance, and an inability to trust
others, all of which can contribute to underage drinking and substance
use (40, 41). The correlation between family-related mental health
issues and alcohol use is well-documented. A study in England on
11-16-year-olds showed that 36% of children with mental disorders
had used alcohol, compared to 22.7% of those without (42).
Continuous alcohol use was also higher in children with mental health
disorders (31.7% vs. 19.4%). Notably, research suggests that mothers
play a more influential role than fathers in shaping children’s drinking
behaviors (43). Conversely, children raised in families with strict rules
against alcohol and clear communication about its dangers are less
likely to engage in drinking (44).

Family structure further impacts alcohol consumption.
Adolescents living with both biological parents are less likely to engage
in heavy drinking than those in non-intact families, where weakened
parent—child relationships and reduced parental involvement
contribute to risky behaviors (45). The risk is highest for children
living with a single father or neither biological parent rather than a
single mother (46). Furthermore, family stressors—such as financial
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difficulties, parental conflicts, or work-related stress—can lead
children to use alcohol as a coping mechanism (47).

3.2.3 Peer pressure

In addition to parental influence, peer pressure significantly
contributes to underage drinking. During adolescence, the need for
social acceptance is significant, and adolescents’ behaviors are heavily
influenced by social norms, which include observed or unspoken
behaviors (descriptive norms) and attitudes considered prevalent and
acceptable within a peer group (injunctive norms). Studies consistently
show that peer alcohol consumption and expectations are among the
strongest predictors of adolescent alcohol problems (48). The perception
of peer behavior is crucial in this context. Adolescents feel a strong urge
to conform to the values and interests of their groups to maintain peer
similarity and distinctiveness from other groups. Perceived higher
prevalence of peer drinking predicts increased risk of alcohol initiation
and consumption (49-55). The perception of peers approvals and
disapprovals is particularly influential. A study conducted by Pedersen
et al. (56) examined the impact of descriptive and injunctive norms on
adolescent drinking behavior. These authors found that injunctive norms
had the most substantial effect. While descriptive norms were associated
with alcohol use, injunctive norms correlated with all drinking outcomes,
including the consequences. On the other hand, peer disapproval of
alcohol use is accompanied by reduced use of alcoholic beverages.

The study by Lee et al. (51) involving 1,808 middle school students
(aged 13-15 years) found that higher peer nomination at baseline
correlated with increased drinking occasions among initially alcohol-
naive students (adjusted Incidence Rate Ratio [aIRR =1.06]).
Conversely, having peers who opposed alcohol consumption was
associated with a lower frequency of drinking (aIRR = 0.59).

3.2.4 Media and advertising

Media portrayals and advertising significantly influence children’s
perceptions of alcohol. Although exposure has declined slightly in
recent years, it remains a pressing concern. Early 2000s studies
reported that 1 in 6 magazine advertisements and 1 in 14 tele-vision
ads for alcohol targeted underage drinkers (57). In 2002, youth were
exposed to 65% more cooler advertisements, 45% more beer ads, and
12% more spirits ads than adults (58). More recently, between 2017
and 2018, underage viewers were exposed 28.5 billion times to alcohol
advertisements on cable TV, with 651 million (2.3%) of these
exposures violating industry placement guidelines (59).

Alcohol advertising frequently glamorizes drinking, associating it
with fun, relaxation, and social success. TV shows, movies, and music
videos reinforce this narrative, further normalizing alcohol
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consumption among impressionable youth (60-62). Longitudinal
studies have confirmed that youth exposure to alcohol advertising
correlates with earlier alcohol initiation, higher consumption levels,
and negative health outcomes (63, 64). Notably, brand-specific
advertising exposure among underage youth has been linked to higher
consumption rates of those brands. One study found that alcohol
consumption prevalence increased from 0.3% (no advertising
exposure) to 8.7% (high exposure) (65). Similar patterns were
observed in magazine advertising studies.

3.2.5 Personality traits and preexisting health
problems

Personality traits can affect patterns of thinking, feeling, and
behaving. High levels of specific traits may increase the risk of alcohol
problems by making one more susceptible to alcohol’s effects, more
likely to use alcohol for emotional regulation, and more prone to risky
behavior. Impulsivity is often elevated in alcoholics and heavy drinkers
(66). Although alcohol’s impact on brain areas related to behavioral
control complicates determining the direction of association,
impulsivity can per se play a role in conditioning development of
underage alcohol consumption as it can be demonstrated in children
at risk before they start using alcohol beverages (67).

Certain preexisting physical and mental health conditions
increase the likelihood of underage alcohol use. Adolescents
experiencing chronic pain or somatic issues are more likely to suffer
from mental health disorders, which, in turn, elevate their risk of
alcohol consumption (68).

A study conducted in Italy on 6,506 adolescents (aged 11, 13, and
15) found that somatic problems were associated with 24% increased
risk of regular alcohol use (69). Similarly, research by Conway et al.
found that adolescents with preexisting mental health disorders (such
as anxiety or behavioral disorders) had significantly higher rates of
alcohol (10.3%) and illicit drug (14.9%) use (70). Early mental health
issues are strongly linked to earlier alcohol initiation and an increased
risk of problematic alcohol consumption.

3.3 Interventions to reduce underage
alcohol drinking

Preventing and reducing underage drinking requires a multifaceted
approach involving families, schools, communities, and policymakers.
However, before exploring which intervention can be effective according
to the main causes of underage alcohol consumption, it seems essential
to shift social norms that allow alcohol use by young people. It is
relatively common that young people, their parents and others in their
communities frequently have a perceived culture of acceptance of youth
alcohol consumption that leads to early and long-term alcohol drinking.
A community-based social norms message delivered within a social
marketing framework has been found able to modify this culture and
considered the basis for a significant reduction of the underage alcohol
problems (71). In the following section, present knowledge regarding
the different measures used to reduce alcohol consumption in children
and adolescents are detailed.

3.3.1 Enhancing parental involvement

One of the most effective ways to reduce underage alcohol
consumption is through active parental involvement. Research
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indicates that parenting behaviors significantly mediate the effects of
interventions on adolescent drinking habits. Parents should engage
with their children, take an interest in their activities and friendships,
and foster open communication. Unlike school-based interventions,
parental guidance can be tailored to the child’s needs and sustained
over a longer period (72).

Parent-based interventions generally follow two approaches:
general parenting strategies, which focus on sensation-seeking,
emotion regulation, decision-making, and adolescent development,
and alcohol-specific strategies, which provide information on the
risks of early alcohol use. Studies suggest that a combination of both
approaches is the most effective (73, 74) as evidenced by a meta-
analysis by Bo et al., analyzing 20 studies published before March
2017 (75). Further research shows that changes in parental attitudes
as a result of intervention programs significantly enhance their
effectiveness (76). Additionally, open alcohol-related discussions
between parents and adolescents help reduce underage drinking by
increasing awareness of its consequences (77).

3.3.2 Education and awareness programs

School-based interventions are another key strategy for reducing
underage alcohol use. These interventions are effective because they
can reach a large number of students, influence attitudes toward
alcohol use before drinking begins, and counteract negative peer
pressure (78, 79).

Education and awareness programs may be universal, targeting all
students, or specifically designed for at-risk youth. Their integration into
school curricula or behavioral management programs provides
structured guidance on the short-term and long-term effects of alcohol,
as well as strategies to resist peer pressure. However, the effectiveness of
these programs remains debated (80-88). A Cochrane systematic
review of 53 studies up to July 2010 identified methodological
limitations in many studies, preventing firm conclusions (83). Some
programs showed no effect, while others worked only for specific
subgroups, such as girls or adolescents with preexisting drinking habits.

The effectiveness of these interventions depends on their
structure and delivery method. Interactive programs that develop
interpersonal skills have been found to yield better results than
traditional lecture-based approaches (89, 90). Generic programs that
focus on psychosocial and developmental aspects of behavior tend to
outperform alcohol-specific interventions. Among these, the Life
Skills Training Program (91), the Un-plugged Program (92), and the
Good Behavior Program (93) have demonstrated significant
reductions in alcohol use. Programs that focus on preventing the
onset of alcohol consumption, rather than reducing existing use, have
also been found to be more effective, particularly when implemented
before the seventh grade (94-97).

Although long-term effects remain unclear, an Australian study
with 13-year-olds found that a seven-year follow-up revealed a
significant reduction in alcohol-related harms among students who
participated in either universal (OR=0.04) or at-risk-specific
(OR =0.17) interventions compared to controls (98). Online and
mobile interventions, using social media, SMS, and apps, are emerging
as an alternative to traditional methods. A review of 18 studies from
2005 to 2017 found that nine interventions, particularly those using
SMS messaging, resulted in decreased alcohol consumption (99).
However, further research with larger and more diverse samples is
needed before these methods can be widely implemented.
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3.3.3 Promoting healthy activities

Engaging adolescents in structured extracurricular activities such
as sports, arts, music, and volunteering can serve as a protective factor
against alcohol use by providing positive outlets, building self-esteem,
and fostering supportive social networks (100). However, the
relationship between physical activity and alcohol use remains
inconsistent. Some studies report no correlation, while others show
both positive and negative associations.

For example, a study of 13,318 adolescents found that 13% of boys
and 8% of girls avoided binge drinking when they did not participate
in team sports (101). Another study suggested that physical activity
can aid short-term alcohol abstinence and relapse prevention, though
the data on intervention effectiveness were limited (102). A recent
global study analyzing data from 222,495 adolescents across 66
countries found that physical activity was associated with lower odds
of alcohol use (OR: 0.74) and binge drinking (OR: 0.66) (103).
Interestingly, adolescents with lower sitting time were more likely to
consume alcohol (OR: 1.68,) than those with excessive sitting time,
suggesting that physical activity alone is not a reliable deterrent and
should be complemented with other preventive measures.

3.3.4 Community strategies for preventing
underage drinking

Many countries have implemented community-based interventions
aimed at reducing underage drinking by raising awareness and
implementing regulatory measures. The effectiveness of media
campaigns remains debated, with mixed results on their impact (104,
105). However, certain environmental strategies have been proven to
work, including increasing the legal drinking age, raising alcohol prices
through taxation, limiting the availability of alcohol by controlling the
number and location of outlets, conducting sobriety checkpoints, and
enforcing alcohol compliance checks (106, 107).

Studies have shown that enhanced law enforcement, including
quarterly compliance checks, can significantly reduce underage
drinking. A study by the CDC reported a decline in student alcohol
use from 49.8 to 39.9% and a reduction in binge drinking from 32.0
to 25.0% after the implementation of such measures (108). Research
suggests that these policies work not just by limiting access to alcohol
but by increasing the perceived risk of enforcement and legal
consequences, which serves as a deterrent for underage drinkers (109).

3.3.5 Seeking professional help

Although experimentation with alcohol before the legal age is not
necessarily indicative of problematic use, some children with
documented alcohol use may benefit from targeted prevention efforts.
Counseling and therapy can help address underlying emotional or
behavioral issues, while family therapy may be beneficial in resolving
household conflicts that contribute to substance use.

Standardized screening tools have been developed to identify
children at risk. The National Institute on Alcohol Abuse and
Alcoholism (NIAAA), in collaboration with the American Academy
of Pediatrics, has created a two-question screening guide for children
aged 9 to 18 years (110). The first question assesses whether the child’s
friends consume alcohol, which helps determine their susceptibility
to peer pressure and provides an opportunity to discuss alcohol-
related issues. The second question focuses on the child’s personal
drinking habits, allowing physicians to understand if alcohol use has
already begun, its frequency, and its extent.
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These simple yet effective questions enable early identification of
at-risk children and allow practitioners to reinforce education on
alcohol use, conduct brief interventions, and implement targeted
prevention strategies. Seeking professional help can provide adolescents
with the necessary tools to develop healthier coping mechanisms,
ultimately reducing the risk of long-term alcohol dependency.

4 Discussion

On the basis of available literature it can be stated that alcohol
consumption continues to pose a substantial burden on global health
systems and societies, affecting individuals across the lifespan, including
children and adolescents. Despite growing recognition of the issue,
underage drinking remains pervasive, particularly among adolescents,
where it is often normalized through cultural attitudes, peer behaviors,
and media exposure. While the health risks of alcohol use in adulthood
are well-established, the impact of early initiation (especially during
critical developmental periods) deserves far greater attention.

Most pediatric studies and public health strategies focus primarily
on adolescents aged 12 and older, often overlooking younger children
who may be exposed to alcohol in familial or community settings. This
narrow age focus has led to a research gap that limits our understanding
of when alcohol-related behaviors begin to form, how they evolve, and
what preventive strategies are most effective during early childhood.
Evidence shows that exposure to alcohol (whether through direct
consumption, parental modeling, or advertising) can begin much earlier
than previously assumed. Studies have documented alcohol use or
experimentation in children as young as 5 years old in certain socio-
cultural contexts, highlighting the urgency of early intervention.

One of the most significant barriers to progress in this area is the lack
of standardization in the definitions and measurement tools used to
assess underage drinking (111). Different countries (and even studies
within the same country) employ varying criteria for what constitutes
alcohol use, binge drinking, or alcohol-related harm. This variability leads
to inconsistent prevalence estimates, hinders accurate cross-national
comparisons, and complicates the evaluation of preventive interventions.
To move forward, there is a critical need for globally recognized,
age-appropriate metrics to define and monitor underage alcohol use.

Research has consistently identified a range of interrelated risk
factors that influence alcohol consumption among youth. Family
dynamics (particularly parental alcohol use, permissive attitudes, or
lack of supervision) play a central role. Children with one or more
parents who consume alcohol regularly or struggle with substance use
disorders are at markedly higher risk of early initiation. Equally
influential is peer pressure, which becomes increasingly relevant
during adolescence as young people seek social acceptance and
autonomy. Media and advertising also exert a powerful effect, often
glamorizing alcohol use and reinforcing false narratives about its role
in social success, stress relief, or adult identity.

Additionally, the mental health dimension of underage alcohol
use cannot be overstated. Numerous studies have shown a strong
correlation between adolescent drinking and the presence of mood
disorders, anxiety, behavioral problems, and experiences of trauma or
neglect. Alcohol may serve as a coping mechanism for some youth,
but its use can exacerbate underlying psychological issues,
contributing to a dangerous feedback loop that increases the risk of
long-term dependency and adverse life outcomes.
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TABLE 2 Key interventions for preventing underage alcohol use.

Intervention type

Parental involvement

Description

Programs targeting parenting behaviors, alcohol-

specific discussions, and monitoring (51)

Effectiveness

Effective when combined with general parenting

strategies (g = —0.23) (54)

10.3389/fpubh.2025.1598175

Challenges

Requires parental commitment;

effectiveness varies by family structure

School-based programs

Interactive interventions focusing on skill-

building, awareness, and peer influence (57, 58)

More effective when initiated before grade 7; Life
Skills Training, Unplugged, and Good Behavior

programs show promising results (71-73)

Long-term effects uncertain;

inconsistent implementation

Community strategies

Raising legal drinking age, alcohol taxation,
limiting alcohol availability, enforcement

measures (86, 87)

Effective in reducing underage drinking (CDC
study: decline from 49.8 to 39.9%) (88)

Requires strong law enforcement and

compliance checks

Professional help

Screening, counseling, and brief interventions

for at-risk youth (89)

Early intervention reduces progression to alcohol

dependency

Limited accessibility in many regions,

stigma surrounding treatment

A wide array of prevention strategies has been developed, yet their
implementation and impact remain uneven. Parent-focused
interventions have shown considerable promise, particularly when
they combine general parenting skills with alcohol-specific education.
However, these programs often depend on voluntary participation and
consistent parental engagement, which can be challenging to sustain.
School-based programs are another vital component, especially those
that begin in primary school and employ interactive, skills-based
approaches rather than didactic lectures. Still, many of these initiatives
are limited by insufficient funding, poor integration into the
curriculum, or a lack of evaluation.

Community- and policy-level interventions (such as regulating
alcohol availability, enforcing minimum legal drinking age laws, and
conducting public awareness campaigns) have been associated with
measurable reductions in underage drinking rates (Table 2). However,
their effectiveness depends on enforcement strength, public buy-in, and
sustained resource allocation. Moreover, digital media interventions,
mobile health (mHealth) tools, and social media-based strategies
represent emerging areas with significant potential, particularly for
reaching tech-savvy youth, but more research is needed to assess their
long-term impact.

Despite these advances, underage alcohol use continues to
evolve in response to social, cultural, and technological changes.
Globalization, the growing influence of social media, and changing
family dynamics all contribute to shifting risk profiles. As such,
future research should prioritize adaptable, context-sensitive
approaches that reflect the complex reality of young people’s lives. A
coordinated, cross-disciplinary response is urgently needed to
mitigate the long-term consequences of underage alcohol use. This
includes not only more comprehensive surveillance systems and
targeted interventions but also strong political will and intersectoral
collaboration among healthcare providers, educators, policymakers,
and community organizations. A particular focus should be placed
on the early identification of at-risk children and the provision of
tailored support before patterns of harmful alcohol use
become entrenched.

5 Conclusion

Underage alcohol use is a multifaceted and persistent public
health issue with serious short- and long-term consequences. Despite
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growing awareness and the development of numerous prevention
strategies, progress remains hindered by research gaps, inconsistent
methodologies, and variable policy enforcement. A unified, cross-
sectoral approach is essential, one that emphasizes early detection,
standardized assessment, and comprehensive intervention models
tailored to both adolescents and younger children. Strategic
investment in prevention, education, and policy will be key to
reducing alcohol-related harm and fostering healthier outcomes for
future generations.

Author contributions

SE: Conceptualization, Resources, Writing - review & editing,
Writing - original draft, Validation, Supervision, Formal analysis,
Data curation. BC: Writing - review & editing, Writing — original
draft, Methodology, Software, Data curation. AA: Writing - original
draft, Data curation, Writing - review & editing, Methodology,
Software. MM: Data curation, Investigation, Writing - original draft,
Writing - review & editing, Software. VF: Writing - original draft,
Formal analysis, Supervision, Writing - review & editing. NP:
Validation, Conceptualization, Supervision, Writing - review &
editing, Writing - original draft.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1598175
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Esposito et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. National Institute on Alcohol Abuse and Alcoholism. Medical complications:
Common alcohol-related concerns (2025). Available online at: https://www.niaaa.nih.
gov/health-professionals-communities/core-resource-on-alcohol/medical-
complications-common-alcohol-related-concerns. Accessed on January 28, 2025.

2. World Health Organization. Alcohol (2025). Available online at: https://www.who.
int/news-room/fact-sheets/detail/alcohol. Accessed on January 28, 2025.

3. Centers for Disease Control and Prevention. About underage drinking (2025).
Available online at: https://www.cdc.gov/alcohol/underage-drinking/index.html.
Accessed on January 28, 2025.

4. Harris NA, Weitzman ER. Intensifying substance use trends among youth: a
narrative review of recent trends and implications. Curr Psychiatry Rep. (2024)
26:822-31. doi: 10.1007/s11920-024-01554-9

5. Bailly D, Vignau J, Boutelier I, Beuscart R, Moreau-Meresse C, Parquet PJ. Les en-
fants et lalcool. A propos d’'une enquéte en milieu scolaire. Ann Pediatr. (1993)
40:582-91.

6. Donovan JE, Molina BS. Children’s introduction to alcohol use: sips and tastes.
Alcohol Clin Exp Res. (2008) 32:108-19. doi: 10.1111/j.1530-0277.2007.00565.x

7. Bailly D, Rouchaud A, Garcia C, Roehrig C, Ferley JP. Consommation d’alcool chez
les jeunes adolescents: enquéte en milieu scolaire. Arch Pediatr. (2015) 22:510-7. doi:
10.1016/j.arcped.2015.02.016

8. World Health Organization. Alcohol, e-cigarettes, cannabis: Concerning trends in
adolescent substance use, shows new WHO/Europe report (2025). Available online at:
https://www.who.int/europe/news-room/25-04-2024-alcohol--e-cigarettes--cannabis--
concerning-trends-in-adolescent-substance-use--shows-new-who-europe-report.
Accessed on January 28, 2025.

9. Substance Abuse and Mental Health Services Administration. (2024). Key
substance use and mental health indicators in the United States: Results from the 2023
National Survey on drug use and health (HHS publication no. PEP24-07-021, NSDUH
series H-59). Available online at: https://www.samhsa.gov/data/report/2023-nsduh-
annual-national-report.Accessed on January 28, 2025.

10. World Atlas. Drinking ages around the world (2025). Available online at: https://
www.worldatlas.com/articles/drinking-ages-around-the-world.html. Accessed on
January 28, 2025.

11. Guttmannova K, Bailey JA, Hill KG, Lee JO, Hawkins JD, Woods ML, et al.
Sensitive periods for adolescent alcohol use initiation: predicting the lifetime occurrence
and chronicity of alcohol problems in adulthood. J Stud Alcohol Drugs. (2011)
72:221-31. doi: 10.15288/jsad.2011.72.221

12. Aiken A, Clare PJ, Wadolowski M, Hutchinson D, Najman JM, Slade T, et al. Age
of alcohol initiation and progression to binge drinking in adolescence: a prospective
cohort study. Alcohol Clin Exp Res. (2018) 42:100-10. doi: 10.1111/acer.13525

13. National Research Council (US) and Institute of Medicine (US). Committee on
De-veloping a strategy to reduce and prevent underage drinking In: R] Bonnie and ME
O'Connell, editors. Reducing underage drinking: A collective responsibility. Washington
(DC): National Academies Press (US) (2004)

14. World Health Organization. Global Health Observatory data repository (2025).
Available online at: https://apps.who.int/gho/data/node.main.RSUD890?lang=en.
Accessed on January 28, 2025.

15. Substance Abuse and Mental Health Services Administration. (2022). Key
substance use and mental health indicators in the United States: results from the 2021
National Survey on drug use and health (HHS publication no. PEP22-07-01-005,
NSDUH series H-57). Center for Behavioral Health Statistics and Quality, Substance
Abuse and Mental Health Services Administration. Available online at: https://www.
samhsa.gov/data/report/2021-nsduh-annual-national-report. Accessed on January
28, 2025.

16. Movendi International. U.S. states with highest rates of teen alcohol use (2025).
Available online at: https://movendi.ngo/policy-updates/u-s-states-with-highest-
rates-of-teen-alcohol-use/#:~:text=Utah%2C,engaged%20in%20binge%20alcohol %20
use. Accessed on January 28, 2025.

17. EuroNews. Which countries in Europe have the highest rates of underage
drinking? (2025). Available online at: https://www.euronews.com/health/2024/02/17/
binge-drinking-rate-in-adolescents-is-double-that-of-adults-in-europe-its-worse-in-
these-c. Accessed on January 28, 2025.

18. Belete H, Yimer TM, Dawson D, Espinosa DC, Ambaw F, Connor JP, et al. Alcohol
use and alcohol use disorders in sub-Saharan Africa: a systematic review and me-ta-
analysis. Addiction. (2024) 119:1527-40. doi: 10.1111/add.16514

Frontiers in Public Health

10.3389/fpubh.2025.1598175

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

19. Pan American Health Organization. Drug use epidemiology in Latin America and
the Caribbean: A public health approach (2025). Available online at: https://iris.paho.
org/handle/10665.2/2828?show=full. Accessed on January 28, 2025.

20. Galduréz JC, Carlini EA. Use of alcohol among the inhabitants of the 107 largest
cities in Brazil--2001. Braz ] Med Biol Res. (2007) 40:367-75. doi:
10.1590/50100-879x2007000300012

21. Rojas-Guiot E, Fleiz-Bautista C, Medina-Mora Icaza ME, Morén Mde L,
Domenech-Rodriguez M. Consumo de alcohol y drogas en estudiantes de Pachuca,
Hidalgo. Salud Publica Mex. (1999) 41:297-308.

22. Anderson P, Chisholm D, Fuhr DC. Effectiveness and cost-effectiveness of policies
and programmes to reduce the harm caused by alcohol. Lancet. (2009) 373:2234-46. doi:
10.1016/S0140-6736(09)60744-3

23. Gov UL. Alcohol and young people (2025). Available online at: https://www.gov.
uk/alcohol-young-people-law#:~:text=If%20you're%20under%2018%2C%20it's %20
against%20the%20law%3A,0r%20try%20to%20buy%20alcohol. Accessed on January
28, 2025.

24. Kinghorn A, Shanaube K, Toska E, Cluver L, Bekker LG. Defining adolescence:
priorities from a global health perspective. Lancet Child Adolesc Health. (2018) 2:e10.
doi: 10.1016/S2352-4642(18)30096-8

25. Engebretsen IMS, Nalugya JS, Skylstad V, Ndeezi G, Akol A, Babirye JN, et al. T
feel good when I drink"-detecting childhood- onset alcohol abuse and dependence in a
Ugandan community trial cohort. Child Adolesc Psychiatry Ment Health. (2020) 14:42.
doi: 10.1186/s13034-020-00349-z

26. Ramirez-Ubillus JM, Vilela-Estrada MA, Herrera-Arce SA, Mejia-Morales E,
Mejia CR. Consumption of traditional alcoholic beverages in children from a rural
village in northern Peru, 2017. F1000Res. (2018) 6:1270.

27. Bloomfield K, Stockwell T, Gmel G, Rehn N. International comparisons of alcohol
consumption. Alcohol Res Health. (2003) 27:95-109.

28. Charrier L, van Dorsselaer S, Canale N, Baska T, Kilibarda B, Comoretto RI, et al.
A focus on adolescent substance use in Europe, Central Asia and Canada In: Health
behaviour in school-aged children international report from the 2021/2022 survey, vol.
3. WHO, Geneva, Switzerland, Copenhagen: WHO Regional Office for Europe (2024)

29. Terry-McElrath YM, Patrick ME. U.S. adolescent alcohol use by race/ethnicity:
consumption and perceived need to reduce/stop use. ] Ethn Subst Abus. (2020) 19:3-27.
doi: 10.1080/15332640.2018.1433094

30. Stamates AL, Todaro SM, Sherman AL, Rothstein M, Lopez D. A pilot study of
impulsivity and subjective alcohol response in the lab and moment. Exp Clin
Psychopharmacol. (2025). doi: 10.1037/pha0000779

31. Maimaris W, McCambridge J. Age of first drinking and adult alcohol problems:
systematic review of prospective cohort studies. ] Epidemiol Community Health. (2014)
68:268-74. doi: 10.1136/jech-2013-203402

32. Newton-Howes G, Boden JM. Relation between age of first drinking and mental
health and alcohol and drug disorders in adulthood: evidence from a 35-year cohort
study. Addiction. (2016) 111:637-44. doi: 10.1111/add.13230

33. Hingson RW, Zha W. Age of drinking onset, alcohol use disorders, frequent heavy
drinking, and unintentionally injuring oneself and others after drinking. Pediatrics.
(2009) 123:1477-84. doi: 10.1542/peds.2008-2176

34. Swahn MH, Bossarte RM, Sullivent EE III. Age of alcohol use initiation, suicidal
behavior, and peer and dating violence victimization and perpetration among high-risk
seventh-grade adolescents. Pediatrics. (2008) 121:297-305. doi: 10.1542/peds.2006-2348

35. Sj6din L, Raninen J, Larm P. Early drinking onset and subsequent alcohol use in
late adolescence: a longitudinal study of drinking patterns. ] Adolesc Health. (2024)
74:1225-30. doi: 10.1016/j.jadohealth.2024.02.014

36. Rietschel M, Treutlein J. The genetics of alcohol dependence. Ann N'Y Acad Sci.
(2013) 1282:39-70. doi: 10.1111/j.1749-6632.2012.06794.x

37. Rossow I, Keating P, Felix L, McCambridge J. Does parental drinking influence
children's drinking? A systematic review of prospective cohort studies. Addiction. (2016)
111:204-17. doi: 10.1111/add.13097

38. Pilatti A, Godoy JC, Brussino S, Pautassi RM. Underage drinking: prevalence and
risk factors associated with drinking experiences among Argentinean children. Alcohol.
(2013) 47:323-31. doi: 10.1016/j.alcohol.2013.02.001

39. White V, Bariola E. Australian secondary school students' use of tobacco, alcohol,
and over-the-counter and illicit substances in 2011. Canberra: Drug strategy branch,
Australian Government Department of Health and ageing (2025).

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1598175
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol/medical-complications-common-alcohol-related-concerns
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol/medical-complications-common-alcohol-related-concerns
https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol/medical-complications-common-alcohol-related-concerns
https://www.who.int/news-room/fact-sheets/detail/alcohol
https://www.who.int/news-room/fact-sheets/detail/alcohol
https://www.cdc.gov/alcohol/underage-drinking/index.html
https://doi.org/10.1007/s11920-024-01554-9
https://doi.org/10.1111/j.1530-0277.2007.00565.x
https://doi.org/10.1016/j.arcped.2015.02.016
https://www.who.int/europe/news-room/25-04-2024-alcohol--e-cigarettes--cannabis--concerning-trends-in-adolescent-substance-use--shows-new-who-europe-report
https://www.who.int/europe/news-room/25-04-2024-alcohol--e-cigarettes--cannabis--concerning-trends-in-adolescent-substance-use--shows-new-who-europe-report
https://www.samhsa.gov/data/report/2023-nsduh-annual-national-report
https://www.samhsa.gov/data/report/2023-nsduh-annual-national-report
https://www.worldatlas.com/articles/drinking-ages-around-the-world.html
https://www.worldatlas.com/articles/drinking-ages-around-the-world.html
https://doi.org/10.15288/jsad.2011.72.221
https://doi.org/10.1111/acer.13525
https://apps.who.int/gho/data/node.main.RSUD890?lang=en
https://www.samhsa.gov/data/report/2021-nsduh-annual-national-report
https://www.samhsa.gov/data/report/2021-nsduh-annual-national-report
https://movendi.ngo/policy-updates/u-s-states-with-highest-rates-of-teen-alcohol-use/#:~:text=Utah%2C,engaged%20in%20binge%20alcohol%20use
https://movendi.ngo/policy-updates/u-s-states-with-highest-rates-of-teen-alcohol-use/#:~:text=Utah%2C,engaged%20in%20binge%20alcohol%20use
https://movendi.ngo/policy-updates/u-s-states-with-highest-rates-of-teen-alcohol-use/#:~:text=Utah%2C,engaged%20in%20binge%20alcohol%20use
https://www.euronews.com/health/2024/02/17/binge-drinking-rate-in-adolescents-is-double-that-of-adults-in-europe-its-worse-in-these-c
https://www.euronews.com/health/2024/02/17/binge-drinking-rate-in-adolescents-is-double-that-of-adults-in-europe-its-worse-in-these-c
https://www.euronews.com/health/2024/02/17/binge-drinking-rate-in-adolescents-is-double-that-of-adults-in-europe-its-worse-in-these-c
https://doi.org/10.1111/add.16514
https://iris.paho.org/handle/10665.2/2828?show=full
https://iris.paho.org/handle/10665.2/2828?show=full
https://doi.org/10.1590/s0100-879x2007000300012
https://doi.org/10.1016/S0140-6736(09)60744-3
https://www.gov.uk/alcohol-young-people-law#:~:text=If%20you're%20under%2018%2C%20it's%20against%20the%20law%3A,or%20try%20to%20buy%20alcohol
https://www.gov.uk/alcohol-young-people-law#:~:text=If%20you're%20under%2018%2C%20it's%20against%20the%20law%3A,or%20try%20to%20buy%20alcohol
https://www.gov.uk/alcohol-young-people-law#:~:text=If%20you're%20under%2018%2C%20it's%20against%20the%20law%3A,or%20try%20to%20buy%20alcohol
https://doi.org/10.1016/S2352-4642(18)30096-8
https://doi.org/10.1186/s13034-020-00349-z
https://doi.org/10.1080/15332640.2018.1433094
https://doi.org/10.1037/pha0000779
https://doi.org/10.1136/jech-2013-203402
https://doi.org/10.1111/add.13230
https://doi.org/10.1542/peds.2008-2176
https://doi.org/10.1542/peds.2006-2348
https://doi.org/10.1016/j.jadohealth.2024.02.014
https://doi.org/10.1111/j.1749-6632.2012.06794.x
https://doi.org/10.1111/add.13097
https://doi.org/10.1016/j.alcohol.2013.02.001

Esposito et al.

40. Jaiskelainen M, Holmila M, Notkola IL, Raitasalo K. Mental disorders and harmful
substance use in children of substance abusing parents: a longitudinal register-based
study on a complete birth cohort born in 1991. Drug Alcohol Rev. (2016) 35:728-40. doi:
10.1111/dar.12417

41. Harwin J, Barlow C. The co-occurrence of substance misuse, domestic abuse, and
child maltreatment: can family drug and alcohol courts play a part? Front Psychol. (2022)
13:989813. doi: 10.3389/fpsyt.2022.989813

42. Sadler K, Vizard T, Ford T, Goodman A, Goodman R, McManus S. Mental health
of children and young people in England, 2017: Trends and characteristics. Leeds, UK:
NHS Digital (2018).

43. Macleod J, Hickman M, Bowen E, Alati R, Tilling K, Smith GD. Parental drug use,
early adversities, later childhood problems and children's use of tobacco and alcohol at age
10: birth cohort study. Addiction. (2008) 103:1731-43. doi: 10.1111/j.1360-0443.2008.02301.x

44. Stephenson M, Heron J, Bountress K, Hickman M, Kendler KS, Edwards AC. The
effect of parental alcohol use on alcohol use disorder in young adulthood: exploring the
mediating roles of adolescent alcohol expectancies and consumption. J Adolesc Health.
(2023) 95:716-28. doi: 10.1002/jad.12148

45. Gilligan C, Kypri K. Parent attitudes, family dynamics and adolescent drinking:
qualitative study of the Australian parenting guidelines for adolescent alcohol use. BMC
Public Health. (2012) 12:491. doi: 10.1186/1471-2458-12-491

46. Bjarnason T, Andersson B, Choquet M, Elekes Z, Morgan M, Rapinett G. Alcohol
culture, family structure and adolescent alcohol use: multilevel modeling of frequency
of heavy drinking among 15-16 year old students in 11 European countries. J Stud
Alcohol. (2003) 64:200-8. doi: 10.15288/jsa.2003.64.200

47. Ponnet K. Financial stress, parent functioning and adolescent problem behavior: an
actor-partner interdependence approach to family stress processes in low-, middle-, and high-
income families. J Youth Adolesc. (2014) 43:1752-69. doi: 10.1007/s10964-014-0159-y

48. Simons-Morton B, Farhat T. Recent findings on peer group influences on
adolescent substance use. J Prim Prev. (2010) 31:191-208.

49. Kelly AB, Chan GC, Toumbourou JW, O'Flaherty M, Homel R, Patton GC, et al.
Very young adolescents and alcohol: evidence of a unique susceptibility to peer alcohol
use. Addict Behav. (2012) 37:414-9. doi: 10.1016/j.addbeh.2011.11.038

50. Lee JO, Hill KG, Guttmannova K, Bailey JA, Hartigan LA, Hawkins JD, et al. The
effects of general and alcohol-specific peer factors in adolescence on trajectories of
alcohol abuse disorder symptoms from 21 to 33 years. Drug Alcohol Depend. (2012)
121:213-9. doi: 10.1016/j.drugalcdep.2011.08.028

51. Burk WJ, van der Vorst H, Kerr M, Stattin H. Alcohol use and friendship dynamics:
selection and socialization in early-, middle-, and late-adolescent peer networks. J Stud
Alcohol Drugs. (2012) 73:89-98. doi: 10.15288/jsad.2012.73.89

52. Ariza Cardenal C, Nebot AM. Factors associated with problematic alcohol
consumption in schoolchildren. ] Adolesc Health. (2000) 27:425-33.

53. Clark AE, Lohéac Y. "it wasn't me, it was them!" social influence in risky behavior
by adolescents. ] Health Econ. (2007) 26:763-84. doi: 10.1016/j.jhealeco.2006.11.005

54. Evans N, Gilpin E, Farkas AJ, Shenassa E, Pierce JP. Adolescents' perceptions of
their peers' health 6orms. Am J Public Health. (1995) 85:1064-106.

55.Gommans R, Miller CM, Stevens GWJM, Cillessen AHN, Ter Bogt TEM.
Individual popularity, peer group popularity composition and adolescents' alcohol
consumption. J Youth Adolesc. (2017) 46:1716-26. doi: 10.1007/s10964-016-0611-2

56. Pedersen ER, Osilla KC, Miles N, Tucker JS, Ewing BA, Shih RA, et al. The role of
perceived injunctive alcohol norms in adolescent drinking behavior. Addict Behav.
(2017) 67:1-7. doi: 10.1016/j.addbeh.2016.11.022

57. Austin EW, Hust S]. Targeting adolescents? The content and frequency of alcoholic
and nonalcoholic beverage ads in magazine and video formats november 1999-april
2000. J Health Commun. (2005) 10:769-85. doi: 10.1080/10810730500326757

58. Nova Scotia Department of Health Promotion and Protection. Effects of alcohol
advertising on alcohol consumption among youth (2025). Available online at: https://
novascotia.ca/dhw/addictions/documents/Effects-of-alcohol-advertising-on-alcohol-
consumption-among-youth.pdf. Accessed on January 28, 2025.

59.Johns Hopkins. Bloomberg School of Public Health. Alcohol advertising
compliance on cable television, july-december (Q3-Q4), (2018). Available online at:
https://wwwapp.bumc.bu.edu/BEDAC_Camy/_docs/resources/reports/alcohol-
advertising-monitoring/ CAMY_CableTV_2018_Q3-Q4_3.pdf. Accessed on January
28, 2025.

60. Morgenstern M, Isensee B, Sargent JD, Hanewinkel R. Attitudes as mediators of
the longitudinal association between alcohol advertising and youth drinking. Arch
Pediatr Adolesc Med. (2011) 165:610-6. doi: 10.1001/archpediatrics.2011.12

61. McClure AC, Stoolmiller M, Tanski SE, Engels RC, Sargent JD. Alcohol marketing
receptivity, marketing-specific cognitions, and underage binge drinking. Alcohol Clin
Exp Res. (2013) 37:E404-13.

62. Osuafor GN, Okoli CE, Chibuzor G. Exposure to alcohol advertising and alcohol
consumption children and early teenagers in South Africa. BMC Res Notes.
(2023) 16:144.

63. McClure AC, Tanski SE, Li Z, Jackson K, Morgenstern M, Li Z, et al.
Internet alcohol marketing and underage alcohol use. Pediatrics. (2016) 137:€20152149.
doi: 10.1542/peds.2015-2149

Frontiers in Public Health

10.3389/fpubh.2025.1598175

64. Jernigan D, Noel J, Landon J, Thornton N, Lobstein T. Alcohol marketing and
youth alcohol consumption: a systematic review of longitudinal studies published since
2008. Addiction. (2017) 112:7-20. doi: 10.1111/add.13591

65. Siegel M, Ross CS, Albers AB, DeJong W, King C 3rd, Naimi TS, et al. The
relationship between exposure to brand-specific alcohol advertising and brand-specific
consumption among underage drinkers--United States, 2011-2012. Am ] Drug Alcohol
Abuse. (2016) 42:4-14. doi: 10.3109/00952990.2015.1085542

66. Stautz K, Cooper A. Impulsivity-related personality traits and adolescent alcohol
use: a meta-analytic review. Clin Psychol Rev. (2013) 33:574-92. doi:
10.1016/j.cpr.2013.03.003

67. Defoe IN, Khurana A, Betancourt LM, Hurt H, Romer D. Cascades from early
adolescent impulsivity to late adolescent antisocial personality disorder and alcohol use
disorder. ] Adolesc Health. (2022) 71:579-86. doi: 10.1016/j.jadohealth.2022.06.007

68. Girdvik KS, Rygg M, Torgersen T, Lydersen S, Indredavik MS. Psychiatric
morbidity, somatic comorbidity and substance use in an adolescent psychiatric
population at 3-year follow-up. Eur Child Adolesc Psychiatry. (2012) 30:1095-112.

69. Benzi IMA, Stival C, Gallus S, Odone A, Barone L, Cavallo F, et al. Exploring
patterns of Al-cohol consumption in adolescence: the role of health complaints and
psychosocial determinants in an Italian sample. Int ] Ment Heal Addict. (2023) 23. doi:
10.1007/s11469-023-01159-y

70. Conway KP, Swendsen ], Husky MM, He JP, Merikangas KR. Association of life-
time mental disorders and subsequent alcohol and illicit drug use: results from the
National Comorbidity Survey-Adolescent Supplement. ] Am Acad Child Adolesc
Psychiatry. (2016) 55:280-8. doi: 10.1016/j.jaac.2016.01.006

71.Jones SC, Andrews K, Francis K. Combining social norms and social marketing
to address underage drinking: development and process evaluation of a whole-of-
community intervention. PLoS One. (2017) 12:e0169872

72.Jaccard J, Dodge T, Dittus P. Parent-adolescent communication about sex and birth
control: a conceptual framework. New Dir Child Adolesc Dev. (2002) 2002:9-42. doi:
10.1002/cd.48

73. Hurley E, Dietrich T, Rundle-Thiele S. A systematic review of parent-based pro-
grams to prevent or reduce alcohol consumption in adolescents. BMC Public Health.
(2019) 19:1451. doi: 10.1186/512889-019-7733-x

74. Litt DM, Geusens F, Seamster A, Lewis MA. A parent-based intervention for
reducing high-risk social media cognitions, alcohol use, and negative consequences
among adolescents: protocol for a randomized controlled pilot study. JMIR Res Protoc.
(2022) 11:¢38543. doi: 10.2196/38543

75.Bo A, Hai AH, Jaccard J. Parent-based interventions on adolescent alcohol use
outcomes: a systematic review and meta-analysis. Drug Alcohol Depend. (2018)
191:98-109. doi: 10.1016/j.drugalcdep.2018.05.031

76. Lam T, Chikritzhs T, Liang W, Allsop S. Parental alcohol supply at school leavers’
celebrations and other peer-based social events. | Subst Abus. (2017) 22:516-23. doi:
10.1080/14659891.2016.1259365

77. Miller-Day M, Kam JA. More than just openness: developing and validating a
measure of targeted parent—child communication about alcohol. Health Commun.
(2010) 25:293-302. doi: 10.1080/10410231003698952

78. Faggiano E, Minozzi S, Versino E, Buscemi D. Universal school-based prevention
for illicit drug use. Cochrane Database Syst Rev. (2014) 2014:CD003020

79. Van Ryzin MJ, Roseth CJ. Peer influence processes as mediators of effects of a
mid-dle school substance use prevention program. Addict Behav. (2018) 85:180-5. doi:
10.1016/j.addbeh.2018.06.016

80. Stigler MH, Neusel E, Perry CL. School-based programs to prevent and reduce
al-cohol use among youth. Alcohol Res Health. (2011) 34:157-62.

81. Komro KA, Toomey TL. Strategies to prevent underage drinking. Alcohol Res
Health. (2002) 26:5-14.

82. White D, Pitts M. Educating young people about drugs: a systematic review.
Addiction. (1998) 93:1475-87.

83. Foxcroft DR, Tsertsvadze A. Universal school-based prevention programs for
alcohol misuse in young people. Cochrane Database Syst Rev. (2011) 5:CD009113.

84. Tobler NS, Roona MR, Ochshorn P, Marshall DG, Streke AV, Stackpole KM.
School-based adolescent drug prevention programs: 1998 meta-analysis. J Prim Prev.
(2000) 20:275-336. doi: 10.1023/A:1021314704811

85. Rundall TG, Bruvold WH. A meta-analysis of school-based smoking and alcohol
use prevention programs. Health Educ Behav. (1988) 15:317-34.

86. Tobler NS, Stratton HH. Effectiveness of school-based drug prevention programs:
a meta-analysis of the research. J Prim Prev. (1997) 18:71-128.

87. Hennessy E, Tanner-Smith E. Effectiveness of brief school-based interventions for
adolescents: a meta-analysis of alcohol use prevention programs. Prev Sci. (2014)
16:463-74. doi: 10.1007/s11121-014-0512-0

88. Strom HK, Adolfsen F, Fossum S, Kaiser S, Martinussen M. Effectiveness of school-
based preventive interventions on adolescent alcohol use: a meta-analysis of randomized
controlled trials. Subst Abuse Treat Prev Policy. (2014) 9:48. doi: 10.1186/1747-597X-9-48

89. Tobler NS. Meta-analysis of adolescent drug prevention programs: results of the
1993 meta-analysis. NIDA Res Monogr. (1997) 170:5-68.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1598175
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1111/dar.12417
https://doi.org/10.3389/fpsyt.2022.989813
https://doi.org/10.1111/j.1360-0443.2008.02301.x
https://doi.org/10.1002/jad.12148
https://doi.org/10.1186/1471-2458-12-491
https://doi.org/10.15288/jsa.2003.64.200
https://doi.org/10.1007/s10964-014-0159-y
https://doi.org/10.1016/j.addbeh.2011.11.038
https://doi.org/10.1016/j.drugalcdep.2011.08.028
https://doi.org/10.15288/jsad.2012.73.89
https://doi.org/10.1016/j.jhealeco.2006.11.005
https://doi.org/10.1007/s10964-016-0611-2
https://doi.org/10.1016/j.addbeh.2016.11.022
https://doi.org/10.1080/10810730500326757
https://novascotia.ca/dhw/addictions/documents/Effects-of-alcohol-advertising-on-alcohol-consumption-among-youth.pdf
https://novascotia.ca/dhw/addictions/documents/Effects-of-alcohol-advertising-on-alcohol-consumption-among-youth.pdf
https://novascotia.ca/dhw/addictions/documents/Effects-of-alcohol-advertising-on-alcohol-consumption-among-youth.pdf
https://wwwapp.bumc.bu.edu/BEDAC_Camy/_docs/resources/reports/alcohol-advertising-monitoring/CAMY_CableTV_2018_Q3-Q4_3.pdf
https://wwwapp.bumc.bu.edu/BEDAC_Camy/_docs/resources/reports/alcohol-advertising-monitoring/CAMY_CableTV_2018_Q3-Q4_3.pdf
https://doi.org/10.1001/archpediatrics.2011.12
https://doi.org/10.1542/peds.2015-2149
https://doi.org/10.1111/add.13591
https://doi.org/10.3109/00952990.2015.1085542
https://doi.org/10.1016/j.cpr.2013.03.003
https://doi.org/10.1016/j.jadohealth.2022.06.007
https://doi.org/10.1007/s11469-023-01159-y
https://doi.org/10.1016/j.jaac.2016.01.006
https://doi.org/10.1002/cd.48
https://doi.org/10.1186/s12889-019-7733-x
https://doi.org/10.2196/38543
https://doi.org/10.1016/j.drugalcdep.2018.05.031
https://doi.org/10.1080/14659891.2016.1259365
https://doi.org/10.1080/10410231003698952
https://doi.org/10.1016/j.addbeh.2018.06.016
https://doi.org/10.1023/A:1021314704811
https://doi.org/10.1007/s11121-014-0512-0
https://doi.org/10.1186/1747-597X-9-48

Esposito et al.

90. Sussman S, Arriaza B, Grigsby TJ. Alcohol, tobacco, and other drug misuse
prevention and cessation programming for alternative high school youth: a review. J Sch
Health. (2014) 84:748-58. doi: 10.1111/josh.12200

91. Diener E, Fujita F. Resources, personal strivings, and subjective well-being: a nom-
othetic and idiographic approach. J Pers Soc Psychol. (1995) 68:926-35.

92. Vadrucci S, Vigna-Taglianti F, Van Der Kreeft P, Vassara M, Scatigna M, Faggiano
E et al. The theoretical model of the school-based prevention programme unplugged.
Glob Health Promot. (2016) 23:49-58.

93. Game Intervention Central. Good behaviour game (2025). Available online at:
https://www.interventioncentral.org/behavioral-interventions/schoolwide-
classroommgmt/good-behavior-game. Accessed on January 28, 2025.

94. Perry CL, Williams CL, Veblen-Mortenson S, Toomey TL, Komro KA, Anstine PS,
et al. Project northland: outcomes of a communitywide alcohol use prevention program
during early adolescence. Am ] Public Health. (1996) 86:956-65.

95. Griffin KW, Botvin GJ, Nichols TR, Doyle MM. Effectiveness of a universal drug
abuse prevention approach for youth at high risk for substance use initiation. Prev Med.
(2003) 36:1-7. doi: 10.1006/pmed.2002.1133

96. Miller PM, Smith GT, Goldman MS. Emergence of alcohol expectancies in child-
hood: a possible critical period. J Stud Alcohol Drugs. (1990) 51:343-9.

97.Stueve A, O’Donnell LN. Early alcohol initiation and subsequent sexual and
alcohol risk behaviors among urban youths. Am J Public Health. (2005) 95:887-93. doi:
10.2105/AJPH.2003.026567

98. Newton NC, Stapinski LA, Slade T, Sunderland M, Barrett EL, Champion KE, et al.
The 7-year effectiveness of school-based alcohol use prevention from adolescence to
early adulthood: a randomized controlled trial of universal, selective, and combined
interventions. | Am Acad Child Adolesc Psychiatry. (2022) 61:520-32. doi:
10.1016/j.jaac.2021.10.023

99. Hutton A, Prichard I, Whitehead D, Thomas S, Rubin M, Sloand E, et al. mHealth
interventions to reduce alcohol use in young people: a systematic review of the lit-
erature. Compr Child  Adolesc Nurs. (2020) 43:171-202. doi:
10.1080/24694193.2019.1616008

100. Sarbu EA, Marici M, Bostan S, Gavrila-Ardelean L. Physical and recreational
ac-tivities, sedentary screen time, time spent with parents and drug use in adolescents.
Int ] Environ Res Public Health. (2023) 20:1434. doi: 10.3390/ijerph20021434

Frontiers in Public Health

10

10.3389/fpubh.2025.1598175

101. Boyes R, O'Sullivan DE, Linden B, Mclsaac M, Pickett W. Gender-specific
associations between involvement in team sport culture and Canadian adolescents' sub-
stance-use behavior. SSM Popul Health. (2017) 3:663-73.

102. Thompson TP, Horrell ], Taylor AH, Wanner A, Husk K, Wei Y, et al. Physical
activity and the prevention, reduction, and treatment of alcohol and other drug use
across the lifespan (the PHASE review): a systematic review. Ment Health Phys Act.
(2020) 19:100360. doi: 10.1016/j.mhpa.2020.100360

103. de Victo ER, Ferrari G, Drenowatz C, Solé D. Association of physical activity and
sitting time with tobacco and alcohol use in 222,495 adolescents from 66 countries. BMC
Pediatr. (2024) 24:596. doi: 10.1186/s12887-024-05079-1

104. Substance Abuse and Mental Health Services Administration (SAMHSA). Selecting
best-fit programs and practices: Guidance for substance misuse prevention practitioners.
Rockville, MD: Substance Abuse and Mental Health Services Administration (2025).

105. Ferri M, Allara E, Bo A, Gasparrini A, Faggiano F Media campaigns for the
prevention of illicit drug use in young people. Cochrane Database Syst Rev. (2013)
2013:CD009287

106. Stockings E, Hall WD, Lynskey M, Morley KI, Reavley N, Strang J, et al.
Prevention, early intervention, harm reduction, and treatment of substance use in young
people. Lancet Psychiatry. (2016) 3:280-96. doi: 10.1016/S2215-0366(16)00002-X

107. Close C, Elek E, Roberts CA, Dunlap L], Graham PW, Scaglione NM, et al. A
National Cost Analysis of community interventions to prevent underage drinking and
prescription drug misuse. Prev Sci. (2021) 22:1071-85. doi: 10.1007/s11121-021-01229-4

108. Centers for Disease Control and Prevention. Enhanced enforcement of laws to
prevent alcohol sales to underage persons—New Hampshire, 1999-2004. MMWR.
(2004) 53:452-4.

109. Flewelling RL, Grube JW, Paschall MJ, Biglan A, Kraft A, Black C, et al. Reducing
youth access to alcohol: findings from a community-based randomized trial. Am |
Community Psychol. (2013) 51:264-77. doi: 10.1007/s10464-012-9529-3

110. National Institute on Alcohol Abuse and Alcoholism Alcohol Screening and Brief
Intervention for Youth. A practitioner’s guide (2025). Available online at: https://www.niaaa.
nih.gov/sites/default/files/publications/Youth Guide.pdf. Accessed on January 28, 2025.

111. Dawson DA, Goldstein RB, Chou PS, Ruan JW, Grant BE. Age at first drink and
the first incidence of adult-onset DSM-IV alcohol use disorders. Alcohol Clin Exp Res.
(2008) 32:2149-60.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1598175
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1111/josh.12200
https://www.interventioncentral.org/behavioral-interventions/schoolwide-classroommgmt/good-behavior-game
https://www.interventioncentral.org/behavioral-interventions/schoolwide-classroommgmt/good-behavior-game
https://doi.org/10.1006/pmed.2002.1133
https://doi.org/10.2105/AJPH.2003.026567
https://doi.org/10.1016/j.jaac.2021.10.023
https://doi.org/10.1080/24694193.2019.1616008
https://doi.org/10.3390/ijerph20021434
https://doi.org/10.1016/j.mhpa.2020.100360
https://doi.org/10.1186/s12887-024-05079-1
https://doi.org/10.1016/S2215-0366(16)00002-X
https://doi.org/10.1007/s11121-021-01229-4
https://doi.org/10.1007/s10464-012-9529-3
https://www.niaaa.nih.gov/sites/default/files/publications/Youth
https://www.niaaa.nih.gov/sites/default/files/publications/Youth

	Too young to pour: the global crisis of underage alcohol use
	1 Background
	2 Methods
	3 Results
	3.1 Epidemiology of alcohol use in younger children and adolescents
	3.2 Factors favoring underage alcohol use in children
	3.2.1 Age of alcohol initiation
	3.2.2 Parental influence
	3.2.3 Peer pressure
	3.2.4 Media and advertising
	3.2.5 Personality traits and preexisting health problems
	3.3 Interventions to reduce underage alcohol drinking
	3.3.1 Enhancing parental involvement
	3.3.2 Education and awareness programs
	3.3.3 Promoting healthy activities
	3.3.4 Community strategies for preventing underage drinking
	3.3.5 Seeking professional help

	4 Discussion
	5 Conclusion

	References

