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Abstract

Background

Preventive interventions for adolescents are an important prioiitynwschool systems.
Several interventions have been developed, but the effectiveness ofteneantions varies
considerably between studies. The purpose of this study was te #ssesffectiveness of

universal school-based prevention programs on alcohol use among ausldsgeausing
meta-analytic techniques.

Method
A systematic literature search in the databases, PubMed (MdgdiPsycINFO (Ovid

EMBASE (Ovid) and WEB of Science (ISI) was conducted to seanclerhpirical article
published in the period January 1990 to August 2014.

Results

In total, 28 randomized controlled studies with 39,289 participants dirtzagere included.

Of these 28 articles, 12 studidd € 16279) reported continuous outcomes (frequeng
alcohol use and quantity of alcohol use), and 16 stubliesA3010) reported categorical d
(proportion of students who drank alcohol). The results of the random setieelyse
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showed that the overall effect size among studies reportinghaons outcomes was sm

all



and demonstrated a favorable effect from the preventive interver(nticmulges’9_J =0.22,p

<.01). The effect size among studies reporting categorical oacams not significantdR
= 0.94,p = .25). The level of heterogeneity between studies was found tigrbécant in
most analyses. Moderator analyses conducted to explore thedesteity showed neith
significant difference between the different school levels @uiigh schools and high
schools), nor between the varied program intensities (low, mediumhighd intensity
programs). The meta-regression analyses examining continuous maeshatoved no
significant effects for age or gender.
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Conclusions

The findings from this meta-analysis showed that, overall, thecteffef school-basgd
preventive alcohol interventions on adolescent alcohol use were smalbitive among
studies reporting the continuous measures, whereas no effeclowa$ among studigs
reporting the categorical outcomes. Possible population health owconvéh
recommendations for policy and practice, are discussed further in this paper.
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Background

Early onset of alcohol use is associated with problematic substhose in later adolescence
[1-4]. The study of Health Behaviour in School-aged Children (HB&GWghat on average
39% have their first alcoholic drink at age 13 or younger [5]. Theaferce rates and
consequences of underage drinking warrant a comprehensive public health lapproac
grounded in evidence-based preventive interventions and policy-makinghgEuFopean
status report on alcohol and healtioted that 40% of the European countries did not have a
written national alcohol policy in 2009, whereas in most Western ceardrug prevention

in schools has been a top priority [7]. Alcohol use among adolessentaajor public health
concern and the political will to address this problem is consiadergd)l A range of
preventive interventions to reduce or postpone alcohol debut among adoléssetisen
developed, and schools are important settings for such programs eoém@esnumbers of
adolescents may be reached while costs are kept relativelyNiamverous estimates have
been made of the social costs of early alcohol use, indicating¢habl-based drug and
alcohol prevention programs should be a good investment [9]. The Europaan plein
states that those countries that are most active in implemeetidgnce-based alcohol
policies and programs will profit from substantial gains in publialtheand well-being,
productivity, and social development [10].

Universal school-based prevention is aimed at all students, reggaddltheir level of risk for
alcohol use [11]. However, it is unclear whether or not the univereaéntion programs are,
in fact, effective. Several literature reviews [6,12-16] and raatdyses [17-21] have been
conducted in this field. Some well-designed studies have suggestedctimil-based
programs have the potential to reduce alcohol use among adolescentstheusame time
research has indicated that most drug prevention programs have nd&ftféc Tobler and
colleagues [17] conducted a meta-analysis of 207 universal school-bagse@rdvention



programs, including studies with alcohol use as an outcome varialdg. Jtated that
program delivery matters more than program content and chaadtsuccessful programs
as being interactive; i.e. programs that actively involve studente \alsio including peer
leaders [17]. This finding was also supported by a recent Cocheanewr of 53
studies/programs, which concluded that the content of programs aaieduggested that
program delivery may be more important for the effectivenesthefintervention than
specific content [16].

It is argued that school-based interventions are most efficedor preventing and reducing
alcohol use among adolescents when delivered as primary preverdgnarps to youths
who have not yet begun to experiment with alcohol [12,22,23]. Evidence sudjgasts
prevention programs need to be initiated prior to seventh grade aridahateed to address
the associated risks of early drinking [24,25]. The overall aischbol-based prevention is
to delay the onset of drinking or to reduce alcohol consumption frequency.velpwe
producing a meaningful effect on drinking behavior through school prsgrma a difficult
task. Some research findings suggest that interventions ainpedvanting alcohol use are
not likely to be effective [26-28], yet it is argued that lapgeportions of the resources in the
prevention field are, in fact, dedicated to programs that hawe pititential to prevent and
reduce alcohol abuse [29]. There are limited findings supporting the feaiig’ of
intervention effects on alcohol outcomes [6]. For instance, a metgsenabnducted by
Rundall and Bruvold in 1988, evaluating the effect of school-based preventiomamsyg

reported both low short-term effec? (= 0.11) and low long-term effect?( = 0.12) on

alcohol use behavior. They also found that school-based alcohol use prepenmgiams had
more instances of producing no effect or negative effects whermpareth to smoking
prevention programs [18]. Similar findings were reported by Tobher @lleagues [17],
where significant results were obtained only in one out of threescahowing an overall
small effect sizeq = 0.14).

The objective of the present investigation was to perform an updardga-analysis of well-
controlled experimental studies examining the overall effectsindfersal school-based
preventive programs on alcohol consumption among adolescents undee thel&gyears.
Randomized controlled trials (RCT) have been found to yield largeramo effects than
studies using quasi-experimental designs [20,30]. The majority afxieBng reviews have
included also non-randomized studies, whereas this paper aims to inolyd@andomized
studies, because RCTs in general have stronger internal vahdity quasi-experimental
designs [31]. Different moderator analyses were conducted. Figstyamted to test if the
effects of interventions vary between different school leveln(ehtary-, junior high- and
high-school). Programs targeting adolescents in junior high schoelsfoand to be
marginally more effective than those targeting adolescentlementary or high schools
[21]. The majority of adolescents begin drinking alcohol prior tacheng adulthood;
therefore, prevention programs need to target school-aged childrerdaledcants before
they have established expectations and beliefs surrounding alcohol consumption [32].

Tobler and colleagues [17] found that programs with a duration of 11 to 38 heue
significantly more effective than those with a duration of 10 hourtess. However, a
systematic review conducted by Cuijpers in 2002 stated thatitheoedefinite evidence that
intense programs are more effective than less intensive prograrife@on and Wilson
[21] showed in their research that program with brief durati@ngenerally as effective as
those with longer duration. Due to these inconsistent conclusions tiometa how the



number of program sessions (intensity) may impact the effectalso wanted to test the
intensity of the program [8,17,21].

Finally, we wanted to explore whether the effects of preventiesviemtions vary with age
and gender [33]. The prevalence of alcohol drinking increases sigrljiceetween the ages
of 11 to 15 [5], and boys are generally found to drink more often anceatey quantities
than girls. It is therefore likely that the effect of programesy differ between age groups and
gender [16,34-36].

Methods

Inclusion and exclusion criteria

Several inclusion and exclusion criteria were used to identifyesu&itudies were included
if they: (a) evaluated universal school-based prevention progrébpsused randomized
controlled trial (RCT) design with a control group; (c) asseésslcohol use outcomes; (d)
provided sufficient information to calculate between-group effeet astimates; (e) included
participants with a mean age of less than 18 years at preatest(f) were published in
English between January 1990 and August 2014.

Studies were excluded if the interventions: (a) were not describgdyere designed for
selective groups; or (c) were based on family and community components.

Search strategies

A systematic search was performed for studies published in thed pganuary 1990 to
August 2014. Articles were retrieved through the databases, Pu@stline), PsycINFO
(Ovid), EMBASE (Ovid), WEB of Science (ISI), and through the mgiee sections of
published studies and relevant reviews [16]. Specific search methem@sused for each
database; e.g., medical subject headings (MeSH) [37] were ustx fdatabase MEDLINE
(PubMED). Search details for MEDLINE (PubMED) were as folo{(“Alcohols”’[Mesh]
OR “Alcohol Drinking”[Mesh]) AND “Alcohol Drinking/prevention and contif@iiesh])
AND “Adolescent’[Mesh]) AND (((“Early Intervention (EducatioriMesh] OR
“Intervention Studies’[Mesh]) OR “Evaluation Studies as Topic”’[NesOR “Program
Evaluation”’[Mesh]) AND Randomized Controlled Trial. A similar sdawas conducted in
WEB of Science (ISI).

In EMBASE (Ovid) and PsycINFO (Ovid), search phrases includedho($cBased
Intervention or Intervention or Treatment Outcomes or Primary Métdalth Prevention or
Treatment Effectiveness Evaluation or Early Intervention, and (AlsotoBinge Drinking
or Alcohol Drinking Patterns or Alcohol Abuse), and (Adolescent Psychaodydolescent
Development or Adolescent Attitudes or adolescents), and (Drug ABteseention or
Prevention). The search was limitechittmanandEnglish language

Overall 370 published articles were identified (PubMed 75 studies, EBEBB6 studies,
WEB of Science 135 studies, and PsycINFO 94 studies) in addition tdoud@ssfrom
previously conducted meta-analyses and reviews.



The process for determining the eligibility of studies to beuntetl was conducted by two of
the authors and consisted of a three-step process: 1) the title afticle was examined; 2)
the abstract was reviewed; and 3) the full text was read.ahdb242 studies were excluded
after screening the title and abstract of the papers. Additoa studies were eliminated
after reading the full text and because they did not fulfillitieéusion criteria. In addition to

this, 20 duplicates were deleted. Thus, the final pool of included sindies present meta-

analysis consisted of 28 studies (Figure 1).

Figure 1 Flow diagram for studies included in the meta-analysis.

Coding of variables

According to the project protocol, the following variables were coftedeach study:
descriptive information (e.g., year of publication, country), sample nrdtbon (baseline
characteristics like sample size, gender, and age), schooldayelglementary school, junior
high school, or high school), program intensity (low intensity of tees1 1 to 5 hours,
medium intensity of 6 to 10 hours, and high intensity of 11 to 15 hoursooe), and
measurement characteristics like time points of follow-up3 fronths, 4 to 12 months, and
> 13 months). Alcohol use outcomes were coded as weekly drinking $7 aleghol use),
monthly drinking (30 days’ alcohol use), and lifetime alcohol use (daye you ever used
alcohol) The categorical outcomes measured the percentages of studemtconsumed
alcohol within a defined period of time. The continuous outcomes we@ted as means
and standard deviations and measured the frequency of alcohol use (ther miintimes
alcohol was consumed within a defined period of time) and the ¢uaniti alcohol
consumption (the mean number of drinks within a defined period of time).

The studies were coded by the first and second authors. To edeesater reliability, 6 of
the 28 studies (21%) were randomly selected and coded by two of tmeaothers. The
main variables included in the meta-analysis calculations anderator analyses were
selected for reliability check. Inter-rater agreement vasnated as Intra-class correlation
coefficients (ICC; absolute agreement). There was 100% agreédymtween the coders for
descriptive data (school-based studies and country). ICC was 0.98ef00.99 for gender
(proportion of boys), and 0.99 for effect size data.

Statistical analyses

The meta-analysis was conducted using the Comprehensive Metaif\matygram version
2.2.057 [38]. Descriptive data were analyzed using the Statisici&bBe for Social Sciences
(SPSS 21.0).

Because we assumed that the true effect could vary from ststiydy, and that factors other
than sampling error could contribute to the observed variation in efiees (e.g., study
design, sample characteristics, and type of intervention), a rarftemnts enodel was used for
the meta-analysis calculations. Study weights are more agdal the random effects model
compared to the fixed effect model. Mean effect sizes and otb&r-analysis calculations
were weighted according to the inverse variance statisticpresed of both random
variation and variation between studies [39].

The heterogeneity tes), was used to examine variation between studies. A signifi@ant
rejects the null hypothesis of homogeneity and indicates thavathability between the



effect sizes is greater than subject-level sampling alemnke that moderators should be
examined [40]. The ratio of true heterogeneity to the totéhnee across the observed effect
estimates was reported a¥ atatistic. The? statistic ranges from 0-100% and is not affected
by the number of included studies in a meta-analysis [39].sfatistic close to zero indicates
non-significant variance.

Two different effect-size statistics were used in the raetdysis, standardized mean
differences (Hedgeg) for continuous outcomes and odds ratiOf) categorical outcomes
respectively.

Hedges’'g was calculated as the difference between the mean posttess of the control
group and the intervention group divided by the pooled standard deviation. Kegesiiect
size was indicated by less frequent alcohol use and less guafrdiicohol consumed in the
intervention group. According to Cohen’s criteria [41], effect sizesdanoted as followsy

= 0.2 denotes a small effegt= 0.5 a medium effect, argp= 0.8 a large effect [42].

Effect sizes for studies reporting categorical types of dat@ calculated a®R, which is a
measure of the association between exposure and outcome [40]. Aepefitict size was
indicated byOR < 1 (fewer reporting alcohol consumption in the intervention group
compared with the control group). ABR of 0.59 denotes a weak effect, @R of 0.29
denotes a moderate effect, and@R of 0.15 denotes a strong effect [43]. A value of 1.00
indicates no difference in the rate of alcohol consumption betweeantervention group and
the control group. A negative effect (higher consumption in the inteovegtoup compared
with the control group) was indicated OR > 1.

All of the studies included examined the effectiveness of schoelibasograms on

preventing alcohol use among adolescents. Included studies used&hth@s (cluster RCT)

or students (RCT) as the unit for randomization. Mixed effeatyaes were conducted to
examine whether there was any difference between studies using RCT agrdRLiEt

To calculate the overall mean effect size, the mean of atlomés and time points was
calculated within each study before the overall mean was calculated.

When studies reported the effect of several components, like a paremgonent or
combined components, we used the outcomes of the student intervention onhéf|
included studies used more than one intervention, we used the studyuag foe analysis

and combined the effect sizes of the subgroups within each study [4fgn \&tudies
distinguished between groups by reported alcohol use at baselinaloutated the mean
alcohol use for all subgroups in both the intervention and control groups [46]. To test whether
or not the observed overall effect was robust the Failidafas calculated using Rosenthal’s
procedure [47]. The fail-safd is the number of studies with null-findings required to reduce

a significant mean effect into a non-significant result.

Moderator analyses were only conducted when the category includessthree studies.
Categorical variables (school level and program intensigrevexamined by using a mixed-
effects analysis and continuous moderators (age and proportion of pam)ducting meta-
regression analyses.



Results

Description of included studies

We identified 28 randomized studies from nine different countries, ha¢hathe majority
came from the USA (61%) followed by Australia (14%). The mpahlication year was
2003 8D = 6.77). Demographic characteristics were only reported fobdkeline samples.
The total number of baseline participants was 55,150 with a meaof 4§16 SD = 1.96)
years. The gender distribution was equal (50%). Sample sizes vamngihg from 104 to
7,079 M = 2017;SD= 1810). The majority of included studies were conducted in junior high
schools (68%). Sixteen studies reported categorical measurébolaise (see Table 1 for
characteristics), and twelve studies reported continuous measurestool ase (see Table 2
for characteristics).



Table 1Study characteristics for studies reporting categorical measures on alool use

Study N Gender Boys Age School Level Program Program Intensity Outcome Time points in Months OR;; ORy, ORy; ORpy
Bodin et al. 2011 [60] 1752  49% 14.50 HS OPP Medium a 12, 30 0.83 0.90
Bond et al. 2004 [56] 2678 47% 14.00 HS GP High c 12,24, 36 0.82* 0.88 0.84*
Caria et al. 2011 [68] 5541 51% 13.00 JHS EU-Dap High a 18 0.93
Clayton et al. 1991 [70] 1927 51% 11.50 JHS Project DARE High C 6,12,24 1.06 112 1.00
Ellickson et al. 1990 [46] 3852 49% 13.00 JHS Project ALERT High a,b 3,12,15 099 1.03 90.9
Furr-Holden et al. 2004 [49] 566 54% 13.00 JHS GBG High c 24 1.04
Griffin et al. 2009 [52] 178 54% 13,50 JHS The Brave High b 12 0.13%*
Koning et al. 2009 [44] 2570 51% 12.70 JHS HSD Medium a 8, 12 0.96 0.80*
McBride et al. 2004 [71] 2343 - 13.00 JHS SHAHRP High a, b 8,12,18 0.80 0.803.87
McCambridge et al. 2011 [50] 416 55% 1750 HS Ml Low C 3,12 122 1.04
Ringwalt et al. 1991[54] 1270 48% 10.40 JHS Project DARE High C 3 1.22
Ringwalt et al. 2009 [59] 6028 49% 10.50 JHS Project ALERT High b, c 24 1.08
Schinke et al. 2000 [67] 1396 51% 10.28 ES LST High A 6, 18, 30, 42 0.66***0.78 0.80 0.68**
Spoth et al. 2002 [55] 919 52% 10.50 JHS LST High C 12 0.94
St. Pierre et al. 2005 [72] 1649 50% 10.50 JHS Project ALERT Medium B 24 1.09
Sun et al. 2008 [69] 2064 53% 15.70 HS TND-4 Medium B 12 1.00

Note.? Report changes in weekly alcohol u&eport changes in monthly alcohol us&eport changes in lifetime alcohol use. OR = Odds
Ratio. JHS = Junior High School; HS = High School; ES = Elemgri8ahool. EU-Dap = European Drug Abuse Prevention; GBG = Good
Behavior Game; GP = Gatehouse Project; HSD = Healthy SehddDrugs; LST = Life Skills Training; Ml = Motivational Imeew; ALERT

= Adolescent Learning Experiences in Resistance Training; ABrug Abuse Resistance Education; OPP = Orebro PreventigraRime;

The BRAVE = Building Resiliency and Vocational Excellence; TNDHrgject Towards No Drugs Abusep ¥ .05. ** < .01 *** p < .001.



Table 2 Study characteristics for studies reporting continuous measures on alool use

Study N Gender Boys Age School level Program Program Intensity Outcome Time Points in Months Hedges'gy; Hedges'gy, Hedges'grs
Caplan et al. 1992 [66] 282 55% 12.00 JHS PDYP High c 3 0.33*
Clark et al. 2010 [62] 2467 49% 16.72 HS Project SUCCESS Medium b 1,12 0.01 0.04
D’Amico et al. 2002 [45] 300 42% 16.00 HS DARE & RSTP Low a 2,6 0.06 0.27%=
Newton et al. 2009 [57] 764  60% 13.08 JHS CLIMATE? High a 1,6 0.12 0.36***
Peleg et al. 2001 [64] 1000 44% 1550 JHS LST Medium C 12,24 1.17%* 0.95%**
Reddy et al. 2002 [53] 4776 51% 11.90 JHS HRIDAY High c 12 0.18***
Shope et al. 1992 [63] 2589 - 10.50 ES AMPS Medium c 6, 18, 30 0.06 0.12 0.11
Vogl et al. 2009 [61] 1466 59% 13.00 JHS CLIMATE!? Medium a 1,6,12 0.01* 0.02 0.04
Warren et al. 2006 [48] 4734 53% 1250 JHS keepin’it R.E.A.L Medium b 18 0.07*
Werch et al. 2005 [58] 604 44% 15.24 HS Project SPORT Low c 3,12 0.22** 0.10
Werch et al. 1996 [51] 104 44% 13.80 JHS STARS Medium b 1,2 0.21 0.46*
Wilhelmsen et al. 1994 [65] 915 - 13.50 JHS Young and alcohol Medium c 3 0.04

Note.? Report changes in weekly alcohol ud®eport changes in monthly alcohol us&eport changes in lifetime alcohol use. JHS = Junior
High School; HS = High School; ES = Elementary School. AMPS = Alcohol Miseseftion Study; CLIMATE =ZAlcohol Course? Alcohol

and Cannabis course; DARE = Drug Abuse Resistance Education;ANRiCHealth Related Information and Dissemination Among Youth
(Hindu word for “Heart”); R.E.A.L = Refuse, Explain, Avoid, Leave;TLS Life Skills Training; PDYP = Positive Youth Development
Program; RSTP = Risk Skills Training Program; SUCCES®hkools Using Coordinated Community Efforts to Strengthen StudémfS=
Start Taking Alcohol Risks Seriously. %< .05. ** < .01 *** p < .001.



The majority of the included studies in this meta-analysis usedemtien strategies
addressing normative and social influences. In addition, some intienve provided alcohol
education and life skills training, including coping strategies jroblem solving skills
[44,45,48-51]. Furthermore, most of the studies measured outcomes liketeigagjuana
and drug use, in addition to alcohol use [45,48,49,52-55]. Two studies also absdiyseyl

and harmful behavior [50,56].

Quiality of studies

All included studies used a randomized control design. Two of the udiest using
categorical measures, used the students as the unit for rantlem{BCT) while 14 used
the schools as the unit of assignment (cluster RCT). Among thetutikss reporting
continuous outcomes, four studies used students and eight used the sshbelsait of
assignment. Mixed effect analyses comparing the two groups (R@Us/ cluster RCT)
showed no significant differences for studies reporting the categoutcomes@ = 0.79, df

= 1, p = .37) or continuous outcome® E 1.56, df = 1p = .21). The methods used for
randomization included the use of computer or online systems [50,51,57-59]pssimgt
generating sealed envelopes with the schools names [60], siamglem sampling (e.g.,
random assignment by an independent researcher) [44,56,61], and randgmaessiof
numbers to the students to further assigned them to the condition [38¢ temaining 13
studies the method of randomization was unclear [45,46,48,49,53-55,62-72]. One study
additionally calculated and assumed random allocation of schools [étlprssé were blind
to group assignment in two studies [59,61].

Follow-up assessments were conducted within a time range fromtood&® months,
distributed among 12 different follow-up periods. Most common was one year follod=p (
15) followed by two yearK = 6), 18 monthsK = 6), six month K = 6), and three month
follow-up periods K = 6). Attrition rates were reported by seven of the 12 studsrting
continuous outcomes, and by ten of the 16 studies reporting categoricaimes. Attrition
rates varied from 5% to 52%.

Intervention effects

For studies reporting continuous outcomes, the overall meta-anedysidations resulted in

a small and significant effect in favor of the interventin £ 0.22, z = 2.99 < .01) (Table
3). The value of the file drawer statistic indicated thaeast 301 unpublished studies would
be needed to reduce the obtained effect to a non-significant findhigh is considerably
higher than the suggested limit (5 K + 10 = 70). The overall effaatiss for frequency of

alcohol use was small, and not significaﬁt € 0.09, z = 1.94p = .053). The intervention
effects for the quantity of alcohol consumed was small and signifi;n favor of the

interventions @ = 0.29, z = 2.46p < .01). The overall mean effect size for studies reporting

categorical outcomes was not significa@R = 0.94, z = -1.15p = .25). The tests of
heterogeneity showed a significant variance between theded studies, indicating that
moderators may be present.



Table 30verall effect sizes and combined outcomes by different time poingsesented for studies reporting continuous and categorical
measures

Studies reporting continuous measures Studies reporting categorical measures
K N g 95% CI Q df 12 K N OR 95% ClI Q df  1°
Overall effect size 1216279 0.22** 0.08-0.36  184.11*** 1194.03% 16 23010 0.94
Alcohol use:

0.85-1.04 38.08*** 1850.61%
<3 months 8 6617 0.10** 0.03-0.17

4-12 months 810479 0.27* 0.03-0.52
>13 months 36617 0.37 -0.14-0.88

10.66 734.35% 3 5763 1.18*

239.19*** 797.07% 11 16409 0.86* 0.75-0.99 29.57** 1®6.18%
113.88*** 208.24% 10 18177 0.95 0.89-1.02 9.525 %.52%

Note. Random effect modeéd.= number of studied\l = total number of participantg, = mean Hedges'gOR = mean Odds Rati@) = test of
heterogeneity; 95% CI = confidence interval; df = degrees of freeidanproportion of observed dispersiof ¢ .05 ** < .01 *** p < .001.

1.00-1.40 0.82 20.00%




Primary outcomes

Different analyses were conducted to estimate the effgateskentive alcohol interventions
over time (Table 3) and to compare the effect of the thremeapyi outcomes that included
weekly alcohol use, monthly alcohol use, and lifetime alcohol use ddrest reporting the
categorical outcomes (Table 4) and for the studies reporting continuous outcoble$Ta

Table 4 Intervention effects on adolescent alcohol use of combined time points f
studies reporting categorical measures

Studies reporting categorical measures

k N OR 95% ClI Q df 12
Weekly drinking 6 10140 0.86*** 0.78-0.95 3.71 5 0.00%
Monthly drinking 6 11544 0.92 0.75-1.12 22.05%*+ 5 77.33%
Lifetime drinking 7 11725 1.04 0.93-1.17 11.02 6 45.53%

Note. Random effect modét.= number of studies; N = total number of participa@f =
mean Odds Ratio; 95% CI = 95% confidence inter@at; test of heterogeneity; df = degrees
of freedom;1? = proportion of observed dispersiom ¢ .05 ** < .01 *** p < .001.

Table 5Intervention effects for studies reporting continuous measures fdirequency
and quantity of alcohol use

Frequency of Alcohol Use Quantity of Alcohol Use
k N g 95%Cl Q df 1 k N g 95% ClI Q df |12
Weekly drinking 0 - - - - - 3 3570 0.13* 0.01-0.25 3.98 249.70%

Monthly drinking 22119 0.07 -0.05-0.20 1.761 43.18% 2 4838 0.13 -0.09-0.35 1.81 144.69%
Lifetime drinking 23536 0.10 —-0.06-0.27 4.251 76.45% 3 2216 0.50 -0.18-1.17 88.75*** 297.75%

Note. Random effect modét.= number of studies; N = total number of participan‘-?ts,:
mean Hedges’'g; 95% CI = 95% confidence inter@ak test of heterogeneity; df = degrees
of freedom|? = proportion of observed dispersiof .05 ** < .01 *** p < .001.

Intervention effects < 3 months

Within the measure of a short-time interval (< 3 months), studiperting continuous
measures showed a small but significant positive effect sizealcohol preventive
interventions. Studies reporting categorical outcomes showed atarmalkkgative effect size
on alcohol use, indicating that the intervention groups scored highalcohol use as
compared to the control group (see Table 3). The test of hetertygeras not significant,
but this could be due to low power as there was a small number of included studies.

Intervention effects between 4—12 months

The effect sizes for the follow-up period from four to 12 monthsveenall and significant
for both  OR and Hedges' g, favoring the preventive intervention progréuth
heterogeneity tests were significant (see Table 3).

Intervention effects > 13 months

Long-term follow-up (> 13 months) showed non-significant effect dmethe interventions.
The level of heterogeneity was significant in studies regpitontinuous outcomes but not
significant among studies reporting categorical outcomes (see Table 3).



Weekly alcohol use

Overall nine studies measured weekly alcohol use [44-46,57,60,61,67,68,71]. The overall
effect sizes were small and significant, demonstrating aiy®dittervention effect. The
heterogeneity test was not significant (see Table 4 and Table 5).

Monthly alcohol use

Ten studies measured monthly alcohol use [46,48,51,52,58,59,62,69,71,72]. The overall
effect sizes were not significant. The test of heterogemeéihin studies reporting continuous
changes in monthly alcohol use was not found to be statisticgilifisant, however, it was
significant within studies reporting categorical outcomes (see Table 4).

Lifetime alcohol use

Twelve studies measured the lifetime use of alcohol [49,50,53-56,59,63-66,70]. Tak ove
effect sizes were not significant f@R or Hedges’g. The level of heterogeneity was
significant between studies reporting the alcohol quantity, but igoifisant in studies
reporting the frequency of alcohol use (Table 5) or among stueliesting the categorical
outcomes (Table 4).

Moderator analysis

The moderator analysis comparing different school levels did not shgmificant
differences between interventions implemented at junior high schdabbrschool (Table
6). Because there were only two studies conducted at elementaryisscthese were not
included in this analysis [63,67].



Table 6 Moderator analysis for school level and program intensity for studies reportig
continuous and categorical measures

Studies reporting continuous measures Studies reporting categorical measures
k g 9%C Q df 1 Total  k OR %%Cl Q df  I? Total
between Q between Q
School level: 0.80 0.00
Junior high 70.12** 0.05- 14.41* 658.42% 8 0.91 0.77- 25.24** 7 72.26%
school 0.19 1.07
High school 4 0.35 - 0.15-143.91** 3 92.92% 4 091 0.80- 2.93 30.00%
0.85 1.03
Program intensity: 0.07 0.09
Medium (6to7 0.23 - 0.00-180.11*** 6 96.67% 3 0.90 0.76- 0.47 2 0.00%
10 hours) 0.46 1.07
High (11 to >1£30.20** 0.13- 1.34 20.00% 12 0.93 0.82- 36.16*** 1169.58%
hours) 0.26 1.06

Note. Mixed effect analysi&k = number of studiesd = mean Hedges'gOR = mean Odds
Ratio; 95% CI = 95% confidence interv@l;= test of heterogeneity; df = degrees of freedom;
12 = proportion of observed dispersiom & .05 ** < .01 *** p < .001.

The moderator analysis between different levels of program ittestgawed no significant
differences between medium intensity (6 to 10 hours) or high inggmsigrams (11 to >15
hours) (Table 6). Low intensity programs were not included in the ratmeanalysis as
there was only one study reporting categorical outcomes [50] vemdstudies reporting
continuous outcomes [45,58].

Meta regression

Meta regressions were conducted to examine the influence of theratmdvariables, age
and gender, on the effectiveness of preventive alcohol interventions.

Gender was coded as the proportion of boys in the study samples. The masiaegesults
were not significant for gender in studies reporting continuous outcf¢fmes— 0.02,z =
—-1.23,p = .22), nor in studies reporting categorical outconfes=(—0.01,z= - 0.45p =
.65).

Similarly, age was not found to be a significant moderator, both tatiest reporting
continuous outcomeg{ = 0.04,z = - 0.98,p = .33) and for studies reporting categorical
outcomesf, = — 0.01,z=- 0.45p = .65).

Discussion

The aim of the current meta-analysis was to estimateetfeetiveness of school-based
preventive programs on alcohol use among adolescents. To our knovitedgs,the first
meta-analysis on this topic that exclusively included studies vatfdomized designs.
Furthermore, the aim was to assess the effectiveness aofténeentions over time and to
examine whether the effect of the intervention differed accortbnthe different school
levels or level of program intensity.

The overall effect size among studies reporting continuous outcomass small but
significant, indicating that alcohol prevention interventions may laapesitive influence on
alcohol use among adolescents. However, the overall effect sizgudies reporting



categorical outcomes was weak and not significant. Categorizdtmntinuous variables is
common in health sciences and medical research, but there is #&o cdsthotomizing
continuous variables [73]. Studies that report categorical or diclo®tata lose one-third
to two-thirds of the information on the variance of the sample [7#]s Teduces the
calculated effect sizes and, thus, the effectiveness of #weantion may be underestimated
when using this approach. This might explain why there was no isagtifoverall effect
among studies reporting the categorical outcomes. Furthermorendhysia showed a small
but significant effect on adolescents’ weekly alcohol use. Thetei@mess on monthly
alcohol use was small and in a desired direction favoring the prexgmigrams in studies
reporting the continuous outcomes, whereas this effect was noticeighibtmong studies
reporting categorical data. The prevention programs did not @éeeral alcohol use among
adolescents, measured by lifetime alcohol use, a finding thatewaescted. Outcomes
measuring adolescents’ lifetime alcohol use include whole samples, of Wwhiatjority has
not started to drink alcohol yet.

Results measuring the effectiveness of the preventive intesasrditer a short follow-up (<
3 months) were mixed. The generalized preventive effect for stuelpesting continuous
outcomes was positive and in favor of the preventive program. This result is inthnather
studies that have found that school-based alcohol interventions can bectiveefipproach
to preventing alcohol use in the short term [6,12]. Furthermore, theogeheity test was not
significant, suggesting no significant variance between those studmsever, among
studies reporting categorical measures, the results indicdtggher alcohol use rate in the
intervention group as compared to the control group, which may indica@dvarse effect of
the interventions. This finding should nonetheless be interpreted witlorcastnce only
three of the included studies reported categorical outcomes at Bianéside from this
finding, all effects were in favor of the interventions although the effects smeaé.

The overall impression of the results in the meta-analysisthveaaighe prevention effects on
alcohol use are significant and positive, in addition to increasingtorerfor the follow-up
period four to twelve months. The effect of school-based preventiorgevessally positive
on adolescents’ alcohol use (weekly and monthly), however, such posiiot whs not
measured for lifetime drinking. This could indicate that preventiegrams fail to postpone
the onset of alcohol use or that the number of adolescents drinkotgphlln either group
may be too low to demonstrate a statistically significarfeihice between the two groups.
An implication of this finding is that studies should follow the admess for longer periods
of time, at least long enough for experimentation of alcohol use to.0dgis result held for
studies reporting both continuous and categorical outcome measures.

Research has demonstrated that brief program duration dhles$our months is generally
as effective as those with a longer duration [21]. Additionallyecemtly conducted meta-
analysis concluded that brief school-based alcohol interventions (sti@tefive hours of
duration) may be effective in reducing adolescents alcohol use @0]the other hand,
research also showed that prevention programs seem to be morefaledess they are
maintained over several years and when they are interactiveafidJncorporate more than
one strategy; e.g., addressing social norms, building socistamse skills, providing
booster-sessions, and using peer-leaders [29]. Unfortunately, tlasrea \general lack of
detailed information on intervention strategies used among the inchideiés. Evaluation
studies should provide more detailed information about potential moderakas |
implementation process, program fidelity, and attrition rate thidlt provide valuable
information. This issue has also been raised elsewhere [16,75].



The long-term results from this meta-analysis show no signifid#ferences between
intervention and control groups beyond the one year follow-up. The discontinuthei

development of drinking behavior during adolescence might explain théerged that

preventive intervention faces in reaching long-term effects [#8heSevidence from school-
based prevention research indicates that intervention programs daucg scohol use in
the long term (> 12 months) [77]. However, a review of the long-teffectiveness of
alcohol prevention programs provides evidence of reduced alcohol use forlGpyt&ars

after program implementation [78].

The majority of included studies was implemented at junior highadevel. The moderator
analysis in this meta-analysis showed no significant effeetdsn different school levels.
Furthermore, the moderator analysis did not show any statigt&ghificant differences in
the comparison of low, medium, and high intensity programs. Both findirggs line with
the previous work conducted by Tobler and Stratton (2000). They eliminadd gs an
effective program predictor based on non-significant findings intiaddito report no
significant difference between high and low intensity of progrddv]. As such, it is
promising that treatment efforts with medium intensity do seembtain treatment effects
comparable to programs of higher intensity due to possible cosfibgains. A national
survey conducted among US schools showed that the effectivenesvafitpee practices
would be improved if schools increased the intensity of program activity [79].

Studies suggest that primary prevention programs for alcohol use sloouldprior to sixth
grade, particularly for the group at high risk of early use [8@fotunately, there were only
two included studies in our analysis that reported on elementary sarwhlsherefore, we
were not able to confirm this finding.

Implications

Our findings show that the preventive effects of school-based preventergentions on
adolescent alcohol use are small but generally positive, regaafléke intensity of the
program. It is important to bear in mind that even small effeats make a difference.
School-based alcohol interventions are found to be cost effective bdbaysemay avert
costs associated with harmful drinking. Research by Caulkins arehgod#s [9] estimated
that even small effect sizes in universal prevention interventon$d lead to important
savings for the society. Implementing universal preventive inteorentivithin schools,
where a large number of adolescents are reached, can lead iteegasadth outcomes within
the society as further suggested by this meta-analysis.yibglalcohol debut among
adolescents is important and has several possible health gainsssueh-laeing and social
development important to both the public and the individual [10].

This study could not find any evidence to suggest which school isveteferable for
implementing a preventive intervention or which level of program intemsuld be most
efficacious. Neither were age nor gender found to be moderators dotivedhess, however,
the overall effectiveness of school-based preventive alcohol inteymeritr adolescents was
measured as preferable and significant up to a year fromrmeptation. After one year, our
findings show no significant results. Only three studies with continomasures reported
long-term treatment effect, whereas 10 studies reported non&eiaeffect on categorical
measures of alcohol use.



Limitations

This study has some limitations that should be taken into consotevaten interpreting the
results. The literature search resulted in relatively favdies that fulfilled the inclusion
criteria. There were considerable differences in sampls &iegewveen the studies, although
the total number of adolescents included in the analysis is fairly largéaiohadly, there was

a significant heterogeneity between the studies, while the ntoderariables could not
explain this variability. This indicates widely dispersed resufisaning that the true effects
most likely do vary [39]. In addition, the moderator analyses inclodgéda small number of
studies, which led to low statistical power, and the variancegen aad gender between
studies was small. A non-significaptvalue should not be taken as evidence that the effect
sizes are consistent, since the lack of significance may bedoe power [39]. One strong
aspect of this meta-analysis is that we only included randontiaettolled studies. This
provided stronger evidence of the interventions’ effectiveness samtlomized studies have
the highest possible internal validity.

Conclusion

Our findings show that school-based interventions overall have alamaobsitive effect on
alcohol use among adolescents up to one year after progranmiempéion for both boys
and girls independent of age. Small effect sizes can make eedite especially when it
comes to universal preventive interventions. Alcohol education should be cedsadepart
of a wider policy approach and should be based on educational practicésm\tbabeen
proven to be effective [81]. Interventions should be focused on specificliegie that lead
to preventing alcohol use among adolescents. Future research needsirtoe developing
and testing the implementation of interventions already demonstmatediuce alcohol use
among adolescents. The evidence base related to school-based al@kiehiioins must
continue to develop in order to improve their effectiveness.
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