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Abstract: This study analyzed the effects of various alcohol prevention programs on the drinking
behavior of adolescents. There were seven electronic databases used for the literature search. A sys-
tematic review and meta-analysis are employed for works published in Korean and English from
January 2010 to April 2021, with strict inclusion criteria yielding 12 papers in the review. The type
of alcohol prevention interventions included educational and motivational interventions. Six stud-
ies had more than 500 participants each, and five studies had more than 10 participating schools.
The programs did not effectively reduce the frequency of drinking or binge drinking of adolescents
but significantly reduced the amount of alcohol consumed. Based on the results of this study, when
planning alcohol prevention programs for adolescents, it is necessary to adopt a multi-level ap-
proach, including the engagement of parents and the community.
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1. Introduction

Several societies consider alcohol consumption to be a natural part of social life.
However, drinking excessively can have considerably harmful consequences. Alcohol
contains toxic substances and can be addictive; it acts as a major risk factor for premature
death and disability when overused or abused [1]. According to a report evaluating the
use of alcohol and the burden of disease across 195 countries, alcohol causes approxi-
mately 3 million deaths annually, accounting for 5.1% of the global disease burden [2].
Such harmful consequences of drinking tend to be worse in adolescents than adults. In
particular, early drinking and binge drinking during adolescence can have negative
health consequences throughout life, extending beyond the adolescent period [3].

According to an online survey on youth health conduct in Korea, 16.9% of boys and
13.0% of girls had consumed alcohol within the last month, and the proportion who en-
gaged in dangerous drinking was 8.2% for boys and 7.5% for girls [4]. By comparison, for
adults, 70.5% of men and 51.2% of women had consumed alcohol within the last month
[4,5]. However, the proportion who engaged in dangerous drinking was 20.8% for men
and 8.4% for women, indicating a much narrower gap in the rates for adolescents [4,5],
particularly for female participants. Meanwhile, the starting age of underage drinking in
Korea is decreasing, with a 2019 survey determining it as 13.2 years [4]. Such underage
drinking has been reported to increase the likelihood of alcoholism and the possibility of
becoming a problematic drinker in adulthood [6]. Therefore, drinking must be controlled
before adulthood to increase the likelihood of appropriate drinking throughout life. In
particular, it is imperative to provide preventative education by detecting problematic
underage drinkers in adolescence to reduce drinking habits or delay the starting age of
drinking.
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Drinking in adolescence is influenced by various factors. In addition to biological
factors (e.g., gender and age), family finances, and use of other substances, social and psy-
chological factors (e.g., stress and depression), social group influences (e.g., relationships
with peers, siblings, parents, teachers or schoolmates), the surrounding environment,
laws related to alcohol, and mass media influence adolescents’ decision to drink [7-10].
Therefore, numerous past studies have attempted intervention and prevention programs
to reduce drinking or the harmful consequences of alcohol consumption among adoles-
cents. Such programs have attempted to analyze various interventions to modify the fac-
tors known to influence adolescents’ drinking, including social and psychological factors at
the individual level, parents at the family level, and the surrounding environment at the
school and community levels. However, there is a need for further analysis with stronger
scientific evidence, as previous studies have produced contrasting or inconsistent results.

There exist reviews of studies that attempted to reduce or prevent adolescent drink-
ing behavior, but these reviews are subject to limitations. Previous reviews addressed in-
terventions for other substance use in addition to alcohol use [11-13] or alcohol use as part
of multiple health risk behaviors [14]. In addition, only certain types of programs were
selected and analyzed, such as parent-based programs [13,15,16], peer-based programs
[17], brief interventions [18], and interventions using computers or the internet [11]. Ad-
ditionally, as some studies included young adults [18], it was difficult to determine the
effect of interventions on adolescents. Various programs can be tried to reduce or prevent
alcohol use in adolescents, but the analysis of comprehensive programs may guide health
providers to serve more effective programs.

Therefore, this study analyzed the effect of alcohol prevention programs on the
drinking behavior of adolescents in Korea to calculate the merged effect size. In addition,
by using sub-analysis based on various criteria, the study provides a basis for decision
making when planning a drinking prevention program. Accordingly, a systematic review
and meta-analysis was employed of studies published in Korean and English during
2010-2021, among other exclusion criteria that are discussed in the following section. The
results could help the development of effective alcohol prevention interventions for ado-
lescents in the future.

2. Methods
2.1. Research Design

This study is a systematic review and meta-analysis.

2.2. Inclusion Criteria

This study was conducted according to the systematic review handbook of the
Cochrane Handbook for Systematic Reviews [19] and the systematic review reporting
guidelines suggested by the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Group [20]. The “population, intervention, comparison, outcome,
study design” was set before reviewing the literature.

The population (P) of this study comprised adolescents, the intervention (I) was an
alcohol prevention intervention, the comparison (C) was with usual care, and the outcome
(O) was drinking behaviors (frequency and amount of drinking, and frequency of binge
drinking). Randomized controlled trials (RCT) and quasi-experimental designs were se-
lected as the study design (SD). We searched for articles published from 1, January, 2010,
to 30, April, 2021 in three Korean and four international electronic databases. Table 1 pre-
sents the eligibility criteria for this study. When repeated measurements were conducted
in one study, we selected only papers that reported the values of the first post test, specific
statistical values for the mean, the standard deviation, and the concrete number of sam-
ples, and were published in English or Korean.
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Table 1. Eligibility criteria.

Inclusion Exclusion

Participants

Interventions

Category

Control

Outcomes

Study design

Studies published from January 1, 2010 to April 30, 2021

Studies with mean, standard deviation, concrete sample

Secondary outcomes are knowledge, attitudes, alcohol
harm, intention to drinking, self-efficacy
When serial interventions were performed, only the
effect of the first intervention was coded for analysis

Studies of subjects participate in other studies
that simultaneously affect drinking behavior
Those who are diagnosed with alcoholism and
are being treated
Studies of subject is unable to voluntarily
answer the questionnaire

Adolescents (13 ~ 18 years)

Studies in which the main effect of intervention

Studies published in English or Korean is drug therapy

Studies in which mean, standard deviation, and

size .
sample size of each group not accurately
presented
Usual care, comparative experiment Participating in other interventions

Primary outcome is drinking behaviors (frequency of
alcohol drinking, amount of alcohol drinking,

frequency of binge drinking) Studies that did not measure primary or

secondary outcomes as an outcome variable

Not quasi-experimental studies or RCT
Quasi-experimental studies or RCT In the quasi-experimental study, a single group
comparative study

2.3. Search Strategy

There were seven electronic databases used for the literature search: PubMed, the
Cochrane Library, Cumulative Index to Nursing and Allied Health Literature (CINAHL),
Medline, Korean Studies Information Service System (KISS), Research Information
Sharing Service (RISS), and DBpia. In addition, the references of the searched papers and
Google Scholar sites were manually searched to obtain comprehensive data. Regarding
the searched keywords, the MeSH term, synonyms and related terms that depict
“adolescent”, “alcohol”, “prevention”, and “alcohol drinking” were confirmed according
to PICO through the MeSH DB in PubMed. The terms were modified and used according
to the characteristics of each database. Search functions, such as MeSH term, text word,
logical operator and truncation search, were utilized accordingly. The search protocol was
registered in the PROSPERO International Prospective Register of Systematic Reviews
(registration No. CRD42021249865 available at
https://www.crd.york.ac.uk/prospero/#searchadvanced, accessed on 17 June 2021).

2.4. Quality Assessment

The quality of the papers was independently evaluated by two researchers (M.K.C.
and Y.H.C.) using the Checklist for Randomized Controlled Trials and Checklist for
Quasi-Experimental Studies from the Joanna Briggs Institute of Critical Appraisal Tools
[21]. The Cochrane collaboration suggests using the RoB-2-0-tool for quality evaluation,
but the RoB-2-0-tool is not suitable for evaluating quasi-experimental studies. Since RCT
and quasi-experimental studies were included in this study, Joanna Briggs Institute’s
quality assessment tool, which can evaluate RCT and quasi-experimental studies, was
used rather than the RoB-2-0-tool. First, a pilot test was conducted on the research design
of two articles according to the quality assessment tool to verify the agreement of scores.
The researchers discussed the criteria items that did not match and agreed on the quality
assessment criteria before independently performing the quality assessment. There were
13 quality assessment criteria items for RCTs and 9 for the quasi-experimental studies.
The scores for each evaluation item were set as 0 (No, Unclear) or 1 (Yes).
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2.5. Data Collection

A data search was performed by one researcher, and another researcher inputted the
search formula in each database for the verification process. Two researchers (M.K.C. and
Y.H.C.) conducted the process of examining the agreement of the extracted literature
according to the inclusion and exclusion criteria for each stage. First, duplicated studies
were removed by combining the list of literature searched from each database into one
file. From the list of files excluding any duplicated works, the titles and the abstracts were
reviewed again to confirm whether they satisfied the literature selection criteria; the
reasons for excluding the literature were documented. When there were limitations in
determining whether a particular study satisfied the selection criteria using the title or
abstract, the original papers were reviewed to determine the selection. The same two
researchers managed the bibliographic information of all studies equally, and the reasons
for the excluded and the included works were documented at each stage. The studies that
were selected in the final stage were extracted according to the author, publication year,
publishing country, targeted research group, number of research participants, research
design, type of intervention, intervention period, outcome variable and quality
assessment score. These data were recorded into a coding table.

2.6. Data Analysis

The general characteristics of the research paper were presented in terms of
frequency, percentage and average, and statistical analysis of the combined effect size,
heterogeneity, Egger’s regression test, and Begg’s test was conducted using MIX 2.0 Pro
(Ver. 2.0.1.6, BiostatXL, 2017, BiostatXL, CA, USA). Hedges’ g and 95% confidence
intervals (CI) were calculated for the effect size, and the weight of each effect size was
derived using the inverse of the variance [22]. The overall effect was calculated using the
random effects model, which resets the weights by considering the variability among the
participants of individual studies and the heterogeneity among studies. To assess
heterogeneity of the target studies, Higgin’s 1> was calculated, which represents the
variance among studies and specifically depicts the ratio of the actual variance to the total
observed variance. The ratio was interpreted to be heterogeneous if I> exceeded 50% [23].
The publication bias of the selected literature was verified by correcting the effect size
using Egger’s regression test and Begg’s test [24].

3. Results
3.1. Data Extraction

The total number of studies returned from each database using the search strategy
was as follows. There were 766 papers obtained from PubMed, 112 papers from EMBASE
excluding PubMed from the Cochrane Library, 478 papers from CINAHL, 12 papers from
Medline, 59 papers from KISS, 121 papers from RISS, and 80 papers from DBpia—a total
of 1628 papers. After removing duplicated papers and papers that did not meet the
inclusion criteria, a total of 12 papers were selected. There were three experimental groups
analyzed in each study of Koning et al. [25] and Komro et al. [26], and two experimental
groups in the study of Mckay et al. [27]. Therefore, in this review, each intervention
performed in the experimental groups was separately divided into a—c and a, b for
inclusion in this study (Figure 1).
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Identification of studies via databases

Identification

Screening

1628 Records identified from:

PublMed (n = 766)
EMbase (2= 112)
CINAHL (n=478) Records removed before screening:
Medline (n=12) —¥ Duplicate records removed (n = 1068)
KISS (n=59)
RISS (m=121)
DBpia (7= 80)

!

Records screened (n= 360) —»

Records excluded:
No Englizh or Korean (n=2)

!

Articles sought for retrieval ) )
(n=558) Articles not retrieved (n= 1)

L

!

Articles assessed for eligibility No relevant populations (n= 101)
(n=7537) ’ No experimental study (n=330)

545 Articles s excluded:

Reports or proceeding or protocol

(n=47)

No alcohol intervention (7 = 46)
No available data (n=15)
Single group study (1= 6)

Included

Articles included in review (n=12)

Figure 1. Diagram of the extraction flow.

3.2. Characteristics of the Study

There were seven papers published before 2015 and five papers published after 2015.
Six studies were published in the United States and six studies were published in Europe.
Five studies were targeted at those aged 16 years or older and six studies had more than
500 participants. Five studies were conducted in more than 10 schools. Nine studies
examined individuals or schools, and three studies analyzed individuals, family, or
communities. There were 11 RCTs and 1 quasi-experimental study. Three studies
conducted educational interventions to improve knowledge and skills for alcohol
prevention, and nine studies conducted motivational interventions. In the evaluation of
the effect of the alcohol prevention program, seven repeated measures and five post-tests
were performed. Seven studies had a quality assessment score of 10 or higher. The
primary outcome variables of this study, drinking behavior, were frequency of drinking,
amount of drinking and frequency of binge drinking. Frequency drinking was reported
in 5 studies, amount of alcohol in 10 works, and frequency of binge drinking in 6 studies.
Drinking knowledge and attitude, harm associated with alcohol use, or self-efficacy were
reported in two studies and intention to drink alcohol in three studies (Table 2).
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Table 2. Characteristics of the included studies.
Durati li
No. Author (Year) Country Research Design Target Participants Program u:latlo Outcome Variables %:ngsy
795 weekly drinking PAS
Koning et al 19 schools, students (mean age: 12.66,  E2 parent intervention, E®: >6 drinking behavior
1 ’ therland luster RCT individual I ) T N
(o14)[25]  etherlands - cluster RC 17 Zlf ua,l SD=049), E% 158, E®: 251,  student intervention, E5  month (amount, frequency) 8
or/and family Ec< 151, C: 235 combined intervention
. revised SHAHRP knowledge, attltufles,
non-randomized E from teachers, E b from alcohol consumption,
5 Mckay et al. Northern control 29 schools, 2187 (mean age: 13.84), E«: o .te | facilit tc,) < (.Ioc 1 >6 context of use, harm 8
xternal facilitator a
(2012) [27] Ireland longitudinal individual 847, Eb: 574, C: 766 month associated with own
. drug and alcohol
design alcohol use and the alcohol
educators)
use of other people
information about alcohol
Zebregs ot al 12 school 296 low educated of narrative versus non- » knowledge, attitude
T al.
3 01 §) (28] Netherlands cluster RCT indivi duall adolescents 187 (age: 11— narrative form month towards alcohol, and 10
14), E: 161, C: 135 E: narrative information, C: intention to drink alcohol
non-narrative information
CMCA (community-
-, organizing intervention
6 communities targeting alcohol access)
h with 1 1623 high school student: ’
Komro et al. Cherokee (fzac wi 623 high school students CONNECT (school-based >6 current alcohol use, heavy
4 (2017) [26] Nation cluster RCT high school), (mean age: 14.9-15.2), E universal screening and month episodic drinkin 9
community/indi 208, Eb: 224, Ex: 603, C: 588 rea '8 P J
idual brief intervention)
vidua E: CMCA, E: CONNECT,
E < combined intervention
. 67 adolescents (mean age: Brief Psychological . .
5  Armitageetal.  North of RCT L school, 17.09,SD =038), E: 32, C:  Intervention (self-affirming _ * alcohol intake, behavioral 10
(2014) [29] England individual . . . month intention, self-efficacy
35 implementation intention)
221 high school seniors the eCHECKUP TO GO drmk.mg. quantlty,. peak
Doumas et al. 1 school, (brief, web-based <6 drinking quantity,
6 (2017) [30] usA RCT individual (mean age: 17.16, 5D = ersonalized feedback month frequency of drinkin, 1
0.45), E: 116, C: 105 p quency &

intervention)

problem drinking
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10

11

1

N

D’Amico et al.
(2012) [31]

Spirito et al.
(2011) [32]

Werch et al.
(2011) [33]

Gmel et al.
(2012) [34]

Haug et al.
(2017) [35]

Doumas et al.
(2020) [36]

USA

USA

USA

Swiss

Swiss

USA

cluster RCT

RCT

RCT

cluster quasi-
randomized
control trial

cluster RCT

RCT

16 middle
schools,
individual

PED, individual
and family

2 high schools,
individual

9 school,
individual

11 schools,
individual

2 schools,
individual

8932 middle school
students (mean age: 12.6),
E: 4243, C: 4689

97 students (mean age:
15.42-15.48), E: 41, C: 56

451 public high school
students (mean age: 17.08,
SD =0.82), E: 227, C: 224

668 secondary school
students (age: 16-18), E:
338, C: 330)

1041 students (mean age:
16.8, SD = 1.6),
E: 547, C: 494)

283 students (mean age:

17.15,SD =0.47), E: 159, C:

124

CHOICE (a voluntary after
school program for
younger adolescents)

IMI + FCU
E: IMI + FCU, C: IMI

brief integrative multiple
behavior intervention

brief group alcohol

motivational intervention

Mobile Coach Alcohol
program

eCHECKUP TO GO

<6
month

>6
month

>6
month

<6
month

<6
month

<6
month

alcohol use, heavy
drinking, perceived alcohol
use, alcohol intentions, self-
efficacy

drinking frequency,
drinking quantity,
frequency of high-volume
drinking

quantity x frequency of
alcohol use

individual’s RSOD
frequency, maximum
number of drinks on a
single occasion, and overall
weekly consumption

frequency of RSOD, peak
blood alcohol
concentration,
Overestimation of peer
group drinking norms

frequency of alcohol use,
peak drinking quantity,
Normative beliefs about
peer alcohol use, positive
alcohol expectancies,
Protective behavioral
strategies

10

11

11

Notes. Superscripts a, b, and ¢ indicate participants and program contents according to the type of program in the experimental group within one study. PED: pediatric emergency
department, SD: standard deviation, E: experimental group, C: control group, RCT: randomized control trial, PAS: prevention of alcohol use in students, SHAHRP: school health and
alcohol harm reduction project, CMCA: communities mobilizing for change on alcohol, CONNECT: individually delivered screening and brief intervention in schools, eCHECKUP TO
GO: brief, web-based personalized feedback intervention, RAP: Reaching Adolescents for Prevention, IMI: individual motivational interview, FCU: Family Check-Up, RSOD: Risky
single occasion drinking.
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3.3. Methodological Quality

In the quality assessment, if the scores of the quality assessment items between the
two researchers did not match because the results were described only in the abstract, not
the text, the score was set as 0. The average score for methodological quality assessment
of RCTs (11 articles) was 9.47 (range: 8 to 11), and that of quasi-experimental studies (1
article) was 8 points (Table 1). From the quality assessment items for the RCT studies, all
11 studies clearly described the following: “Was follow up complete and if not, were
differences between groups in terms of their follow up adequately described and
analyzed?”; “Were outcomes measured in the same way for treatment groups?”; and
“Was the trial design appropriate, and any deviations from the standard RCT design
(individual randomization, parallel groups) accounted for in the conduct and analysis of
the trial?” Only four studies clearly described the following: “Were those delivering
treatment blind to treatment assignment?” The quasi-experimental study clearly
described all the items except “Were outcomes measured in a reliable way?” The quality
level of the selected studies was relatively high. We concluded that there was no
possibility of bias changing the conclusions of the results of the studies in the systematic
review.

3.4. Effects of Alcohol Prevention Intervention on Drinking Behaviors

For the 12 selected studies, the Hedges’ g was calculated using the mean of the pre-
and post-differences or post-test, the standard deviation of the difference or post-test, and
the sample size of the two groups. The results are presented as a synthesis forest plot
(Table 3). The overall effect on the frequency of drinking and binge drinking was small at
0.06 (95% CI: —0.57-0.64) and 0.29 (95% CI: -0.46-1.03), respectively. The overall effect size
for frequency of drinking and binge drinking was very small and not statistically
significant. The overall effect on the amount of drinking, one of the drinking behaviors,
had a medium effect size of —0.46 (95% CI: —0.87 to —-0.05). This decreased significantly
after the alcohol prevention intervention (Z = -220, p = 0.028). In addition, the
heterogeneity of the effect size was high at I2 = 98.2% [37]. Therefore, an exploratory
exploration of the background of the effect size heterogeneity was deemed necessary, and
sub-analysis was conducted according to the age and number of participants, number of
schools, research design, type of program, target population, measurement, and quality
assessment scores as the characteristics of the studies.

Table 3. Effect size of alcohol prevention interventions on drinking behaviors.

1 Simple Forest Plot
Frequency of Drinking (Random Effect Model)
Study Author (Year) N Hg CI- CI+ VA P w =
m = e 5.
42 Komro etal. (2017) 796 053  0.37 0.69 6.48 <0.001 14.4% =)
4> Komroetal. (2017) 812 1.05  0.89 121 12.68  <0.001 14.4% —
4 Komro et al. (2017) 1191 -129 -141 -1.16 -20.24 <0.001 14.4%
8 Spirito et al. (2011) 97 -0.25 -0.65 0.16 -1.20 0231 13.7%
10 Gmel et al. (2012) 668 -0.01 -0.16 0.15 -0.07 0.945  14.4% - -
11 Haugetal. (2017) 1041 0.02 -0.10 0.14 0.32 0749 14.4%
12 Doumasetal. (2020) 283 0.35 0.12 0.59 2.92 0.003 14.2% 2 4 0 1 2
Overall 3712 0.06  -0.57 0.69 0.19 0.853  100.0% Hg
C . Simple Forest Plot
Amount of Drinking (Random Effect Model)
St;;)dy Author (Year) N Hg CI- CI+ z P w
12 Koningetal (2014) 393 -035 -056  -0.15 -3.41 0.001  9.3%
1*  Koningetal. (2014) 486 -0.19 -037  -0.02 -2.13 0.033 9.3%
1c Koning et al. (2014) 386 -0.34 -0.55 -0.14 -3.27 0.001 9.2%
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5 Armitageetal (2014) 67 -0.19 -0.67 0.29 -0.78 0.437  82% |,
6 Doumas et al. (2017) 221 -0.29 -055  -0.02 -2.12 0.034 9.1% 8]
7  D’Amicoetal. (2012) 567 0.11  -0.05 0.28 1.32 0.186 9.3% -
8 Spirito et al. (2011) 8932 -0.06 -0.10  -0.02 -2.77 0.006  9.5% T
9  Werchetal. 2011) 97 -028 -069 012  -136 0175 85% i
10 Gmel et al. (2012) 451 -3.24 -352 -296 -22.59 <0.001 9.0% Hal
12 Doumasetal. (2020) 668 0.03 -0.12 0.18 0.36 0.720  9.4% -
a2
Overall 11,514 -0.46 -0.87  -0.05 -2.20 0.028 100.0% =
4 2 gy 0 2
Frequency of Binge Drinking (Rasrtlcril(ﬁ:f: fci)?zecitMPi)oc:el)
Stltll)dy Author (year) N Hg CI- CI+ z p w :
42 Komroetal. (2017) 796  1.92 1.73 2.10 20.43 <0.001 12.6% [
4b Komro et al. (2017) 812  1.90 1.72 2.08 20.72  <0.001 12.6%
4c Komroetal. (2017) 221 -0.11 -0.38 0.15 -0.82 0.410 12.4%
6 Doumas et al. (2017) 567 0.05 -0.12 0.21 0.54 0.588  12.6%
8 Spirito et al. (2011) 97 -0.19 -0.59 0.22 -0.91 0363 12.1% l
10 Gmel et al. (2012) 668 -0.06 -0.21 0.09 -0.75 0454 12.6% : ; , )
11 Haugetal. (2017) 1041 -0.04 -0.16 0.08 -0.63 0527  12.6% -2 0 2 4
12 Doumas et al. (2020) 283 -0.31 -0.54 -0.07 -2.55 0.011  12.5% Hg
Overall 3933 029 -0.46 1.03 0.76 0.450  100.0% o o O o
Notes. Superscripts a, b, and c indicate participants and program contents according to the type of program in the
experimental group within one study. N: sample size, Hg: Hedges” g, CI: confidence interval, w: weight.
The sub-analysis results showed no difference in the frequency of drinking according
to the characteristics of the studies, and the frequency of binge drinking significantly
decreased only when the number of subjects was fewer than 500 (Hedges’ g: —0.21, 95%
CL: -0.38 to -0.05). In the sub-analysis results, the amount of drinking decreased
significantly among adolescents when the age of the subjects was under 16 years (Hedges’
g:—0.22, 95% CI: -0.38-0.07), there were more than 500 participants (Hedges’ g: —0.16, 95%
CI: -0.30-0.03), the number of participating schools was more than 10 (Hedges” g: —0.22,
95% CI: -0.39-0.05), and the intervention type was skill acquisition (Hedges” g: —0.29, 95%
CI: -0.40-0.18), when all individuals, families, and community were targeted (Hedges’ g:
-0.28, 95% CI: -0.40-0.18). The amount of drinking among adolescents was not statistically
significant according to the time of measurement and quality assessment score (Table 4).
Table 4. The effect size of alcohol prevention interventions on drinking behaviors by intervention characteristics.
95% CI
Variables Characteristics Subgroup K Study ID N  Hg Lower Upper Z (p) 12 (%)
Limit Limit
Age <16 1 8 97 -0.25 -0.65 0.16  0.28(0.231) 0.0
=16 4 4,10,11,12 3615 0.11 -0.58 0.79 0.31(0.758) 99.2
Number of participants <500 2 8,12 380 0.08 -051 0.66 0.250.799) 84.1
2500 3 4,10,11 3332 006 -0.72 0.84 0.150.881) 99.4
Number of schools <10 4 4,8,10,12 2671 007 -0.73 0.86 0.16(0.871) 99.2
=10 1 11 1041 0.02 -0.10 0.14  0.32(0.749) 0.0
Frequency of Research design RCT 5 4,8,10,11,12 3712 0.06 -0.57 0.69 0.19(0.853) 99.0
drinking Type of program Motivation 5 4,810,11,12 3712 0.06 -0.57 0.69 0.19(0.853)  99.0
Target population . Individual . 4 4,10,11,12 3615 0.11 -058 079 0.31(0.758) 99.2
Family and community 1 8 97 -025 -0.65 0.16 0.28(0.231) 0.0
Measurement repeated 2 4,8 1720 0.01 -1.22 1.24  0.02(0.986) 99.5
post 3 10,11,12 1992 010 -0.08 0.27 1.07(0.284) 71.5
. <10 2 4,8 1720 0.01 -1.22 1.24  0.02(0.986) 99.5
Quality assessment scores >10 3 10,11,12 1992 010 -0.08 027 1.07(0284) 715
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Age <16 3 1,7,8 9824 -0.22 -0.38 -0.07 -2.82(0.005) 76.0
>16 5 5,6,9,10,12 1690 -0.68 -1.87 050 -1.13(0.259) 99.1
Number of participants <500 5 5,6,8,9,12 1119 -0.75 -2.12  0.63 -1.07(0.286) 99.0
2500 3 1,7,10 10,395 -0.16 -0.30 -0.03 -2.41(0.016) 77.5
Number of schools <10 6 5,6,8,9,10,12 1787 -0.62 -1.65 041 -1.18(0.239) 98.9
210 2 1,7 9727 -0.22 -0.39 -0.05 -2.54(0.011) 81.0
Research design RCT 8 1,56,78910,12 11,514 -0.46 -0.87 -0.05 -2.20(0.028) 98.2
A(E:;(‘;;gf Type of program Skill acquisition 1 1 795 -029 040 -0.18 -5.01(<0.001) 0.0
Motivation 7 567891012 10,719 -0.54 -1.17 0.10 -1.65(0.098) 98.8
Target population Individual 6 5,6,7,9,10,12 10,622 -0.58 -1.28 0.13 -1.60(0.109) 99.0
Family and community 2 1,8 892 -0.29 -0.40 -0.18 -5.20(<0.001) 0.0
repeated 3 1,89 1343 -0.88 -1.88 0.12 -1.72(0.085) 98.9
Measurement
post 5 5,6,7,10,12 10,171 -0.02 -0.16 0.11 -0.35(0.729) 64.9
Quality assessment scores <10 3 1,89 1343 -0.88 -1.88 0.12 -1.72(0.085) 98.9
210 5 5,6,7,10,12 10,171 -0.02 -0.16 0.11 -0.35(0.729) 64.9
Age <16 1 8 97 -019 -0.59 022 -0.91(0.363) 0.0
216 5 4,6,10,11,12 3836 035 -045 116 0.86(0.391) 99.4
Number of participants <500 3 6,8,12 601 -0.21 -0.38 -0.05 -2.61(0.009) 0.0
2500 3 4,10,11 3332 058 -045 1.61 1.09(0.274)  99.6
Number of schools <10 5 4,6,8,10,12 2892 033 -059 126 0.71(0479) 994
210 1 11 1041 -0.04 -0.16 0.08 -0.63(0.527) 0.0
Frequency of Research design RCT 6 4,6,8,10,11,12 3933 029 -046 1.03 0.76(0.450)  99.3
Binge drinking Type of program Motivation 6 46810,11,12 3933 029 -046 103 0.76(0.450) 99.3
Target population Individual 5 4,6,10,11,12 3836 035 -045 116 0.86(0.391) 994
Family and community 1 8 97 -019 -0.59 022 -0.91(0.363) 0.0
Measurement repeated 2 4,8 1720 0.70 -095 2.35 0.83(0.406) 99.7
post 4 6,10,11,12 2213 -0.10 -0.20 0.01 -1.84(0.066) 26.8
. <10 2 4,8 1720 0.70 -095 2.35 0.83(0.406) 99.7
Quality assessment scores >10 4 6101112 2213 -010 -0.20 0.01 -1.840.066) 26.8

Notes. K: number of studies, N: sample size, Hg: Hedges’ g, CI: confidence interval, RCT: randomized control trial.

3.5. Effects of Alcohol Prevention Intervention on Secondary Outcomes

The drinking behaviors were also measured using secondary outcome variables,
such as knowledge and attitudes, harm associated with alcohol use, intention to drink
alcohol, and self-efficacy in several studies (Table 5). Knowledge was measured in two
studies; the effect size was medium at 0.54 (95% CIL: 0.03-1.06) and increased to be
statistically significant after the alcohol prevention intervention (Z = 2.06, p = 0.039). The
effect sizes of the other variables were also merged but were not statistically significant.

Table 5. The effect size of alcohol prevention interventions on secondary outcome variables.

95% CI

Variable K StudyNo. N Hg Lower Limit Upper Limit Z (p) 12 (%)

Knowledge 2 2,3 2483 0.54 0.03 1.06 2.06(0.039) 97.7

Attitudes 2 2,3 2483 -0.01 -0.10 0.08 -0.21(0.835) 359
Harm associated with alcoholuse 2 2,6 3174 0.01 -0.06 0.08 0.41 (0.683) 0.0
Intention to drink alcohol 3 3,512 646 0.07 -0.08 0.23 0.90 (0.366) 0.0
Self-efficacy 2 5,7 8999 0.02 -0.02 0.07 1.12 (0.263) 0.0

Notes. K: number of studies, N: sample size, Hg: Hedges’ g, CI: confidence interval.

3.6. Publication Bias Analysis

Egger’s regression test and Begg's test were conducted to check the publication bias.
Egger’s regression test is more suitable for parametric data than is Begg's test because the
former is a linear regression of the intervention effect estimates on their standard errors
weighted by their inverse variance [38]. The results of Egger’s regression test for zero
intercept showed an estimated intercept coefficient of —4.09 with a standard error of 3.30
(95% CI: -10.55-2.37); a p-value of 0.215 indicated no publication bias. Furthermore, the Y
intercept was —4.09, which is less than 0, suggesting that the estimated intervention effect
in the studies with fewer participants was less than that estimated in those with more
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participants. The results of Begg’s test for rank correlation revealed a tau b value of —0.22
and ties of 0, with no publication bias, similar to the results of Egger’s regression test (Z =
-0.89, p=0.371). Therefore, the degree of publication bias was acceptable, as the results of
Egger’s regression test and Begg’s test confirmed that publication bias was not likely to
change the findings of this study, namely that alcohol prevention interventions reduce
alcohol consumption among adolescents.

4. Discussion

This study analyzed the effects of alcohol prevention programs applied to reduce the
drinking behaviors of adolescents, to help develop more effective intervention plans.
Adolescents generally drink less often than adults do but tend to consume more alcohol
in one drinking session [39]. This is because adolescents have adolescent-specific
sensitivity to alcohol during their developmental stages, tend to take greater risks, and are
more influenced by their surroundings [39]. Therefore, unique drinking traits of
adolescents must be considered in designing alcohol prevention programs for
adolescents.

As a result of analyzing alcohol prevention programs conducted for adolescents to
date, the programs could not effectively reduce the frequency of drinking or binge
drinking of adolescents but were found to significantly reduce the amount of alcohol
consumed. However, there was very little similarity in the results among studies. This
finding is similar to the lack of consistent results in another review of alcohol misuse
prevention programs for adolescents [16,40]. Nevertheless, in this study, the programs
reviewed were found to be effective in reducing the amount of alcohol consumption in
adolescents. Numerous previous studies have been conducted with a focus on primary
prevention to delay the starting age of drinking. However, recent interventions have
focused on reducing the hazards of drinking and have included adolescents who have
already started drinking [27]. Such programs are believed to have contributed to the
reduction in the quantity of alcohol consumed. Furthermore, the characteristics of the
programs differed in their effectiveness in reducing the amount of drinking among
adolescents.

Regarding the type of intervention, those involving skill acquisition were more
effective in reducing the quantity of alcohol consumed than were single motivational
interventions. This is similar to the findings of previous studies that reviewed primary
prevention programs for alcohol misuse and reported psychosocial or developmental
approaches; for example, life skill training and social skills have been shown to have some
effect on alcohol misuse [40]. The researchers of such studies emphasized the surrounding
individuals and the environment as factors that influence adolescent behavior [41].

The results of this study also found that interventions engaging families or the
community, alongside adolescents, were more effective in reducing the amount of alcohol
consumed than were interventions based on individuals. Adolescents generally spend
most of their time at school. Schools are the most systematic and efficient places to take
an educational approach to prevent the use of drugs in young people [42]. Therefore,
numerous health programs for adolescents have been provided in schools [43]. However,
Faggiano et al. found that school-based programs were effective in delaying the use of
drugs but ineffective for adolescents who had already started using drugs [44]. Our results
are consistent with such findings, which we believe to be the result of the focus on
individual students in school-based programs. Therefore, in the future, alcohol
interventions in schools should also involve families and communities.

According to previous studies, the drinking behaviors of adolescents were better
controlled in studies that involved parents as intervention recipients than in studies that
included only adolescents. Similar results were also found in reviews of parent-based
interventions, in which parent-child programs were effective in reducing or preventing
adolescent alcohol consumption [13,15]. This was more effective with younger
adolescents [25], because the parents involved in the intervention controlled the behavior
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of adolescents through rule-setting restrictions [25,45]. Similarly, the results when
analyzing the factors that influence drinking behavior in Korean adolescents revealed that
family and surrounding environment exert more influence on the individual than do
school factors [46]. Therefore, such aspects must be considered when establishing health
programs for adolescents.

A study of American adolescents found differences in the prevalence of adolescents’
binge drinking according to the region [39]. This is because the norms regarding alcohol
use, as well as alcohol regulation policies and the degree of coercion, differ in various
regions [39]. The results may reflect the characteristics of adolescents who become easily
affected by the social environment [47]. The results of the 2019 Youth Health Behavior
Survey in Korea showed that it is not difficult for adolescents to purchase alcoholic
beverages, with a success rate of over 70% (male students 74.9%; female students 71.5%)
when high school students, who are legally prohibited from drinking alcohol, attempted
to purchase alcohol at stores [4]. Such access to purchasing alcoholic beverages was found
to be associated with high frequency and quantity of alcohol consumption [47]. Therefore,
the development of programs for adolescents must be approached from multiple levels,
including the atmosphere of the community and the health-related systems and policies.
The programs were more effective in reducing the amount of alcohol consumption when
applied to early adolescents. Therefore, when planning adolescent alcohol-related
interventions, it is necessary to intervene at an early stage of developmental stage.

This study has several limitations. First, some of the studies included in the analysis
had some methodological shortcomings. Some studies did not explicitly state the blinding
of treatment delivery and the measurement of the outcome variables. Therefore, caution
should be exercised when interpreting the results. Second, a sub-analysis was performed
due to the large differences among effect sizes. As the number of studies included in the
subgroup was small, the verification power was lowered; thus, caution should be adopted
when interpreting the results. Third, in this study, Egger’s regression test and Begg’s test
were performed to confirm the publication bias; the degree of publication bias was found
to be acceptable. Because Egger’s regression test for publication bias lacks power to detect
small study effects [48], researchers must be careful in interpreting the results of this test.
Finally, the drinking behavior of adolescents was significantly affected by the social
environment. Therefore, the social attitude toward alcohol in the country of study must
be considered when interpreting the results.

5. Conclusions

This study conducted a systematic review and meta-analysis of the literature to
analyze the effects of alcohol prevention programs on the drinking behavior of
adolescents based on studies published between January 2010 and April 2021. Alcohol
prevention programs were not found to effectively reduce the drinking frequency or the
binge drinking behavior of adolescents. However, the programs significantly reduced the
amount of drinking. According to the sub-analysis, interventions including skill training
or social skills were more effective than motivational interventions to reduce the amount
of alcohol consumed. Furthermore, interventions that included family or community were
more effective than those involving individual students. Moreover, interventions given to
early adolescents were more effective in reducing the amount of alcohol consumption
compared to when not provided. Therefore, health providers should establish long-term
programs with early interventions for early adolescents when planning alcohol
prevention programs for adolescents. It will be necessary to adopt a multi-level approach,
including the engagement of parents and community.
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