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ABSTRACT

Introduction: Tobacco, alcohol and illicit drug use contribute significantly to global rates of morbidity and
mortality. Despite evidence suggesting interventions designed to increase adolescent resilience may
represent a means of reducing adolescent substance use, and schools providing a key opportunity to
implement such interventions, existing systematic reviews assessing the effectiveness of such interventions
targeting adolescent substance use have not examined this potential.

Methods and analysis: The aim of the systematic review is to determine whether interventions focused on
enhancing the resilience of adolescents are effective in reducing adolescent substance use. Eligible studies
will: include participants 18 years of age or under; report tobacco use, alcohol consumption or illicit drug use
as outcomes; and implement a school-based intervention designed to promote internal (e.g. self-esteem) or
external (e.g. school connectedness) resilience factors. Eligible study designs include randomised controlled
trials, cluster randomised controlled trials, pre-post, quasi-randomised, stepped wedge, preference trials,
quasi experimental, randomised encouragement trials, staggered enrolment trials, nonrandomised trials, time
series trials, multiple baseline and regression discontinuity trials with a parallel control group. A search
strategy including criteria for participants, study design, outcome, setting and intervention will be
implemented in various electronic databases and information sources. Two reviewers will independently
screen studies to assess eligibility, as well as extract data from, and assess risk of bias of, included studies. A
third reviewer will resolve any discrepancies. Attempts will be made to quantify trial effects by meta-
analysis. Binary outcomes will be pooled and effect size reported using odds ratios. For continuous data,
effect size of trials will be reported using a mean difference where trial outcomes report the same outcome
using a consistent measure, or standardised mean difference where trials report a comparable measure.
Otherwise trial outcomes will be described narratively.

Dissemination: Review findings will be disseminated via peer-reviewed journals and conferences.
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INTRODUCTION

Tobacco, alcohol and illicit drug use contribute significantly to global rates of morbidity and mortality.[1, 2]
School-based interventions have been recommended to be implemented to reduce this burden given initiation
of such drug use typically occurs during adolescence,[3] and schools provide almost universal access to
adolescents for prolonged periods. Given this, school-based interventions have been implemented by

governments internationally in an attempt to reduce adolescent initiation to substance use.[4-6]

Despite widespread implementation, Cochrane reviews have found little evidence for the effectiveness of
school-based drug prevention programs on adolescent substance use.[4-6] Of the multiple intervention
approaches examined by such reviews, little or no evidence of effectiveness has been found for the most
commonly implemented curricula or information-only interventions, whereas evidence has been found for
interventions adopting a social competence, generic psychosocial or individual social skills approach.[4-6] A
review by the World Health Organisation examining school-based drug prevention programs similarly
concluded that programs that promote young people’s mental wellbeing were most likely to be effective,
suggesting that interventions incorporating a mental wellbeing approach may have the best chance of

impacting on substance use.[7]

The concept of resilience and closely related research regarding protective factors provides one avenue for
addressing mental wellbeing that is suggested to have an impact on adolescent substance use.[8-17] Both
individual and environmental protective factors are thought to contribute to an individual’s resilience, be
critical for positive youth development, and protect adolescents from engaging in risk behaviours, such as
substance use.[18-21] Individual, or internal resilience factors refer to the personal skills and traits of young
people (including self-esteem, empathy, and self-awareness).[22] Environmental, or external resilience
factors refer to the positive influences within a young person’s social environment (including connectedness
to family, school and community).[22] Various studies have reported such factors to be negatively associated
with adolescent substance use, [12, 16, 23-35] for example higher self-esteem [16, 28, 31, 34] associated

with a lower likelihood of tobacco, alcohol and illicit drug use.
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Despite this associative evidence, and the systematic review evidence for conceptually overlapping
intervention approaches such individual social skills, to the authors knowledge existing systematic reviews
assessing the effectiveness of school-based substance use interventions have not examined this potential
specifically.[4-6, 36] A systematic synthesis of studies defined as adopting an intervention approach that
addresses the internal and external resilience factors in schools is required to determine whether such an

approach is effective in reducing adolescent substance use.

Objective
To determine if school-based interventions designed to enhance resilience are effective relative to a

comparison group in reducing the extent of adolescent tobacco, alcohol or illicit drug use.

METHODS
All methods employed in the review will be consistent with the Cochrane Handbook for Systematic Reviews

of Interventions.[37]

Eligibility criteria

Study characteristics

Participants

Studies will be included if they report results of participants aged 18 years or under. Studies that select
participants based on a diagnosis of a psychiatric or other mental illness, cognitive or developmental

disability will be excluded from the study. There will be no exclusions on the basis of study country.

Study design

Studies with the following designs will be included: randomised controlled trials, cluster randomised
controlled trials, pre-post, quasi-randomised, stepped wedge, preference trials, quasi experimental,
randomised encouragement trials, staggered enrolment trials, nonrandomised trials, time series trials,

multiple baseline and regression discontinuity trials. Trials with non-random assignment of groups will be

4
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included given Medical Research Council recommendations that non-randomised designs may represent the
most appropriate evaluation deign for some complex public health interventions,[38] and as an
acknowledgment of the value of non-randomised designs in assessing intervention effects in public health
interventions.[39] Studies with any length of follow-up will be included in the review. Studies will be

excluded if they do not include a parallel comparison group.

Comparison group
The comparison group may have received no intervention, usual practice, attention only or an alternate

intervention.

Primary outcomes

Studies will be included if they report one or more of the following outcomes:

- tobacco use (including ever smoked, tobacco use in last week, or current smoking status);

- alcohol consumption (including ever consumed an alcoholic drink, alcohol use in last week, frequency of
alcohol consumption);

- illicit drug use (including ever use or frequency of use of cannabis, amphetamines, cocaine).

Substance use data collected via various methods will be included, for example data collected via
observation; self-report via face to face or telephone, internet survey; secondary report by peers or parents;

and biochemical measurement of substance use (such as carbon monoxide or cotinine detection).

Secondary outcomes

Any adverse outcomes reported in included studies will be described in the results.

Interventions

Studies will be included if they report interventions that address student resilience in some way, irrespective
of whether substance use is the primary outcome measure of the study. A broad definition of resilience will
be employed to identify eligible studies, with a study included if it reports an intervention based on resilience

or any known internal or external resilience factor (including internal resilience factors: cooperation and
5
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communication, self-efficacy, empathy, problem solving, self-awareness, goals and aspirations; and/or
external resilience factors: school support, school meaningful participation, community support, community
meaningful participation, home support, home meaningful participation, peer caring relationships, and pro-
social peers).[40] Interventions described as strengths-based,[41] social and emotional learning/wellbeing,
mental wellbeing, psycho-social wellbeing, and mental health will be included in the review if they address
an internal or external resilience factor. Studies will be assessed to determine whether they are: entirely
focused on resilience and address both internal and external resilience (comprehensive); entirely focused on
one such type of factor (uni-dimensional); or a component of the intervention is focused on a small number

of such factors (partial).

There will be no exclusion criteria regarding other intervention elements, the duration of intervention, the
format of intervention delivery (for example curricula-based or internet-based), or the intervention
administration (for example the intervention could be delivered by school-staff, research staff, community

members or students).

Setting

Studies will be included if the intervention is implemented in a school.

Publication characteristics
Studies of any language will be included and translated using Google translate where required. Studies

published in the last 20 years in peer reviewed journals will be eligible for inclusion.

Information sources
Electronic databases
The following electronic databases will be searched: Cochrane Central Register of Controlled Trials,

MEDLINE, EMBASE, CINAH, PsycINFO, ERIC and the first 200 citations only of Google scholar.

Other sources

The following additional information sources will be searched or contacted for eligible studies:
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- Hand searching of three relevant journals in the field (last 5 years) (Addiction, Journal of Adolescent
Health, Journal of School Health);

- Reference lists of included studies;

- Reference lists of existing Cochrane reviews on school-based interventions targeting tobacco, alcohol and
illicit substances;[4-6]

- Corresponding authors of included studies.

Search strategy

The search strategy will include terms for participants, setting, intervention, study design[42] and outcome
(sourced from current Cochrane systematic reviews examining the effectiveness of tobacco, alcohol and
illicit substance use interventions; see Web Only Appendix 1 for Medline search strategy).[4-6] The search

strategy will be tailored as required for implementation in other information sources.

Study selection

Two reviewers will independently screen the titles and abstracts of all studies identified via the
implementation of the above search strategy. The reviewers will not be blind to study authors. A
standardised screening tool will be used to assess study eligibility with those titles and abstracts not meeting
the criteria excluded from the review. The full texts of the remaining papers will be sourced and examined
independently by the two reviewers to assess study eligibility. Any disagreement between the two reviewers
regarding study eligibility, that cannot be resolved via consensus, will be assessed by a third reviewer.
Corresponding authors will be contacted if there is not sufficient information to determine eligibility. If
sufficient information remains unavailable, the study will be deemed ineligible. The details of ineligible
studies for which the full text was sourced will be reported in the results section including the reason the

study was ineligible.

Data extraction

The two study reviewers will independently extract data from the eligible studies using a standardised form.

Reviewers will not be blind to study authors. Any unresolved discrepancies between reviewers regarding the

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

extracted data will be resolved by the third reviewer. Where there is insufficient data to make a judgement

regarding eligibility, the corresponding authors will be contacted for clarification.

The following information will be extracted from eligible studies where available: authors, year of
publication, year/s of study, country, study design, intervention (including resilience factor targeted,
duration, intensity), comparison group type, substance use targeted, study participants’ demographics
(including age and gender), study results (including sample size, consent rate/s, participation rate/s, length of
follow up, attrition, relevant outcome results and intra-class correlation), measurement tool characteristics,
intervention fidelity (including any process measures) and information to determine any potential study bias

(see below).

Assessment of risk of bias

Study bias of eligible studies will be assessed independently by the two reviewers against the Cochrane
Handbook for Systematic Reviews of Interventions study characteristics including: sequence generation
(selection bias), allocation sequence concealment (selection bias), blinding of participants and personnel
(performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition

bias), selective outcome reporting (reporting bias) and other potential sources of bias.[37]

Included non-RCTs will be assessed for selection bias that may have resulted in confounding of the outcome
of interest, and where possible statistical methods will adjust for such confounding. Any additional biases

specific to individual study designs will be assessed by the reviewers and reported.[37]

The reviewers will not be blinded to the names of the authors, institutions, journal or results of studies. Any

disagreement between the two reviewers regarding study bias that is not resolved via discussion will be

resolved by a third reviewer.

Data analysis

Data synthesis and analysis

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 19



Page 9 of 19

©CoO~NOUTA,WNPE

BMJ Open

Attempts will be made to quantify trial effects by meta-analysis using data from intention to treat analyses.
Where multiple measures (for example biochemical and self-reported smoking status) for the same outcome
are reported, the most objective measure of outcome will be used. Similarly, where studies report data from
multiple follow-up periods, data from final follow up periods will be extracted. Binary outcomes, (such as
tobacco use) will be pooled and effect size reported using odds ratios. For continuous data, the effect size of
trials will be reported using a mean difference where trial outcomes are reported using a consistent measure,
or a standardised mean difference where outcomes across trials report the same outcome using comparable
measures. Sensitivity analysis will be conducted excluding trials judged to be at high risk of bias. Meta-
analyses will be performed using a random effects model, when there is little evidence of heterogeneity

(I’<50%) and only for randomised trials. Otherwise trial outcomes will be described narratively.

Assessment of study heterogeneity
Study heterogeneity will be assessed via examination of forest plots and calculation of I statistic. If an I’
score over 50% is found, the cause of the heterogeneity will be explored via the conduct of subgroup

analyses.

Issues of clustering
If any included cluster randomised controlled trials have not accounted for clustering, intra-class correlations
will be requested from authors or if not available, estimates from similar studies will be used to adjust for

clustering.

Assessment of reporting bias
Possible reporting bias will be determined by examining funnel plots of the included studies and comparison

with trial registers.

Additional analyses

If possible, additional analyses will be conducted by subgroup (e.g. gender), intervention intensity,

intervention duration and length of follow up.
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ETHICS AND DISSEMINATION
Given this is a systematic review, ethics approval is not required. Findings of this review will be

disseminated via peer-reviewed journals and conference presentations.

DISCUSSION

This systematic review will be the first internationally to examine the effectiveness of school-based
resilience interventions in reducing the prevalence of adolescent tobacco, alcohol and illicit drug use. Given
the majority of adolescents attend school, population level implementation of an effective intervention
approach has the potential to provide significant health gains by reducing adolescent substance use, and as a

result will be of interest to researchers and policy makers.

AUTHORS’ CONTRIBUTIONS
RH led the drafting of the protocol and will lead the review. All authors contributed to the refinement of the

review protocol, approved the final manuscript and will be involved in the preparation of the review.

COMPETING INTERESTS STATEMENT

The authors are currently undertaking a randomised controlled trial of a school-based resilience intervention
to decrease adolescent substance use. The authors have not received any benefit, in cash or in kind, any
hospitality or any subsidy from the alcohol industry or any other source perceived to have an interest in the

outcome of this review.

FUNDING STATEMENT
This research received no specific grant from any funding agency in the public, commercial or not-for-profit

sectors.
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APPENDIX 1
Database: Ovid MEDLINE(R) 1946 to Present with Daily Update

Search Strategy:

1 (prevent* or stop* or quit* or abstin* or abstain* or reduc* or "tobacco use disorder" or ex-smoker or
freedom from smoking or anti-smok*).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept, rare disease supplementary concept,

unique identifier] (2949486)

2 exp smoking/ or smoking.mp. or smoking cessation.mp. or exp smoking cessation/ or smok*.mp. or
noticine.mp. or tobacco.mp. or exp tobacco/ [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept, rare disease supplementary

concept, unique identifier] (244905)

3 land2(75169)

4  exp alcohols/ad, ae (75999)

5 exp alcohol drinking/ (50226)

6 exp alcohol abuse/ (66163)

7  exp alcohol, ethyl/ae (7478)

8 exp alcohol abuse/mo, pc, rh, th (18949)
9 alcohol*.ti,ab. (209848)

10 drink*.ti,ab. (87398)

11 drunk*.ti,ab. (3138)

12 intoxicat*.ti,ab. (34927)

13 or/4-12 (382204)

14  cannabis.mp. or exp Cannabis/ (11714)
15  exp Marijuana Smoking/ (2487)

16  marijuana.mp. (11285)

17  street drugs.mp. or exp Street Drugs/ (9005)
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
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exp substance-related disorders/ (359827)

addict*.ab,ti. (37697)

(abus* or use*).ab,ti. (4111763)

morphine.ab,ti. (38748)

hashish.mp. (457)

heroin.ab,ti. (9943)

"heroin dependence".mp. (7920)

exp *n-methyl-3-4-methylenedioxyamphetamine/ or "ecstasy".mp. or "MDMA".mp. (4187)
exp *hallucinogens/ or "hallucinogens".mp. (16151)

exp *cocaine/ or exp *crack cocaine/ or "cocaine".mp. (33227)
exp *lysergic acid diethylamide/ or "Isd".mp. (4386)

or/14-28 (4402741)

risk-taking.mp. or exp Risk-Taking/ (23020)

risk behaviours.mp. (1383)

health risks.mp. (8865)

exp Health Behavior/ or health behaviours.mp. (94401)

0r/30-33 (123513)

3 or 13 or 29 or 34 (4678307)

school.mp. or exp Schools/ (199868)

school health services.mp. or exp School Health Services/ (18410)

(school* adj3 (intervention* or program* or course* or polic* or practice* or curricul* or

environment®)).mp. (15226)

39

40

41

01/36-38 (201010)
exp Child/ or child.mp. (1630031)

exp Adolescent/ or adolescent.mp. (1581151)
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42 (adolescen™ or student™ or class*).mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept, rare disease supplementary

concept, unique identifier] (2503330)
43  (teenage™* or youth).ti,ab. (43859)
44  (early adj2 adult*).ti,ab. (5053)
45  (young adj2 adult*).ti,ab. (56450)
46  exp students/ (77794)

47  (young people or youth).mp. [mp=title, abstract, original title, name of substance word, subject heading
word, keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique

identifier] (47625)
48  or/40-47 (3361720)
49  exp Resilience, Psychological/ (1218)

50 (resilience or resilienc*).mp. [mp=title, abstract, original title, name of substance word, subject heading
word, keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique

identifier] (7080)

51 emotional intelligence.mp. or exp Emotional Intelligence/ (60696)
52 mental health.mp. or exp Mental Health/ (104258)

53  mental wellbeing.mp. (138)

54 communication/ or cooperative behavior/ or self efficacy/ or empathy/ or problem solving/ or self

concept/ or goals/ or "aspirations (psychology)"/ or social environment/ (209017)

55  Adolescent Development/ or youth development.mp. or Child Development/ (35780)
56  (school* adj3 engage®).mp. (316)

57  (school* adj3 connect*).mp. (330)

58  (communit* adj3 support®).mp. (4200)

59  social participation/ or family/ or parent-child relations/ or family relations/ or peer group/ or social

support/ or friends/ (144179)
60  pro-social peers.mp. (2)

61 (positive adj3 (peer* or friend*)).mp. (486)
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62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

&4

85
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life skill*.mp. (593)

social environment.mp. or exp Social Environment/ (89397)
interpersonal relations.mp. or exp Interpersonal Relations/ (251156)
emotional wellbeing.mp. (202)

01/49-65 (661242)

randomized controlled trial.pt. (367158)

controlled clinical trial.pt. (87691)

(randomised or randomized).ab. (318587)

clinical trials as topic.sh. (169978)

randomly.ab. (187790)

trial.ti. (115019)

doubleblind.ab. (151)

singleblind.ab. (9)

experiment®.mp. (1466450)

(pretest or pre test).mp. (9609)

(posttest or post test).mp. (9762)

(pre post or prepost).mp. (3758)

before after.mp. (2409)

(quasi-randomised or quasi-randomized or quazi-randomised or quazi-randomized).mp. (2369)
stepped wedge.mp. (67)

preference trial.mp. (41)

comprehensive cohort.mp. (49)

natural experiment.mp. (674)

(quasi experiment® or quazi experiment*).mp. [mp=title, abstract, original title, name of substance

word, subject heading word, keyword heading word, protocol supplementary concept, rare disease

supplementary concept, unique identifier] (4811)
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86

87

88

&9

90

91

92

93

94
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(randomised encouragement trial or randomized encouragement trial).mp. (3)
staggered enrolment trial of staggered enrollment trial.mp. (0)

(nonrandomised or non randomised or nonrandomized or non randomized).mp. (13227)
interrupted time series.mp. (840)

(time series and trial).mp. (737)

multiple baseline.mp. (1262)

regression discontinuity.mp. (39)

or/67-92 (2256891)

35 and 39 and 48 and 66 and 93 (1936)
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ABSTRACT

Introduction: Tobacco, alcohol and illicit drug use contribute significantly to global rates of
morbidity and mortality. Despite evidence suggesting interventions designed to increase adolescent
resilience may represent a means of reducing adolescent substance use, and schools providing a key
opportunity to implement such interventions, existing systematic reviews assessing the effectiveness
of school-based interventions targeting adolescent substance use have not examined this potential.
Methods and analysis: The aim of the systematic review is to determine whether universal
interventions focused on enhancing the resilience of adolescents are effective in reducing adolescent
substance use. Eligible studies will: include participants 5-18 years of age; report tobacco use, alcohol
consumption or illicit drug use as outcomes; and implement a school-based intervention designed to
promote both internal (e.g. self-esteem) and external (e.g. school connectedness) resilience factors.
Eligible study designs include randomised controlled trials, cluster randomised controlled trials,
staggered enrolment trials, stepped wedged trials, quasi-randomised trials, quasi experimental trials,
time series/interrupted time-series trials, preference trials, regression discontinuity trials and natural
experiment studies with a parallel control group. A search strategy including criteria for participants,
study design, outcome, setting and intervention will be implemented in various electronic databases
and information sources. Two reviewers will independently screen studies to assess eligibility, as well
as extract data from, and assess risk of bias of, included studies. A third reviewer will resolve any
discrepancies. Attempts will be made to quantify trial effects by meta-analysis. Binary outcomes will
be pooled and effect size reported using odds ratios. For continuous data, effect size of trials will be
reported using a mean difference where trial outcomes report the same outcome using a consistent
measure, or standardised mean difference where trials report a comparable measure. Otherwise trial
outcomes will be described narratively.

Dissemination: Review findings will be disseminated via peer-reviewed journals and conferences.
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INTRODUCTION

Tobacco, alcohol and illicit drug use contribute significantly to global rates of morbidity and
mortality.[1, 2] School-based interventions have been recommended to be implemented to reduce this
burden given initiation of such drug use typically occurs during adolescence,[3] and schools provide
almost universal access to adolescents for prolonged periods. Given this, school-based interventions
have been implemented by governments internationally in an attempt to reduce adolescent initiation to

substance use.[4-6]

Despite widespread implementation, Cochrane reviews have found little evidence for the
effectiveness of school-based drug prevention programs on adolescent substance use, with such
reviews focused on any or only universal intervention approaches.[4-6] Of the multiple intervention
approaches examined by such reviews, little or no evidence of effectiveness has been found for the
most commonly implemented curricula or information-only interventions. Some evidence however
has been found for various psychosocial interventions, including those that adopt a social competence
and social influence, generic psychosocial or individual social skills approach.[4-6] A review by the
World Health Organisation examining school-based drug prevention programs similarly concluded
that programs that promote young people’s mental wellbeing were most likely to be effective,
suggesting that interventions incorporating a mental wellbeing approach may have the best chance of

impacting on substance use.[7]

The concept of resilience and closely related research regarding protective factors provides one
avenue for addressing mental wellbeing that is suggested to have an impact on adolescent substance
use.[8-17] Resilience has been variably defined as the process of, capacity for, or outcomes of
successful adaptation in the context of risk or adversity.[9, 10, 12, 13, 18] Despite this variability, it is
generally agreed that a range of both individual and environmental protective factors are thought to:

contribute to an individual’s resilience; be critical for positive youth development; and protect
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adolescents from engaging in risk behaviours, such as substance use.[19-22] Individual, or internal
resilience factors refer to the personal skills and traits of young people (including self-esteem,
empathy, and self-awareness).[23] Environmental, or external resilience factors refer to the positive
influences within a young person’s social environment (including connectedness to family, school and
community).[23] Various studies have separately reported such factors to be negatively associated
with adolescent use of different types of substances, [12, 16, 24-36] for example higher self-esteem
[16, 29, 32, 35] associated with a lower likelihood of tobacco and with lower likelihood of alcohol

use.

Despite this associative evidence, to the authors knowledge existing systematic reviews assessing the
effectiveness of school-based substance use interventions have not reported the effectiveness of
universal resilience-based interventions on adolescent use of multiple substances.[4-6, 37] Three
existing Cochrane reviews have individually examined the efficacy of school-based tobacco, alcohol
and illicit drug use programs.[4-6] Such reviews have not reported outcomes for universal resilience-
based interventions specifically, but have included such interventions in broader categories of
intervention type for subgroup analysis. As a consequence, a systematic review of the efficacy of
universal resilience-based interventions specifically remains unreported. For example a tobacco-
focused review which included any intervention type, classified interventions with a component of
resilience content into different subgroups such as social competence or social influence interventions,
finding evidence for both broad intervention approaches.[6] For the alcohol-focused review, only
universal interventions were included with such interventions grouped according to whether they
targeted alcohol alone or targeted multiple substance types.[S] Whilst meta-analysis was not
conducted due to the heterogeneity of studies, the review concluded that some psychosocial and
developmental prevention programs were effective. Given such inability to draw conclusions with
respect to universal resilience interventions and studies suggest an association exists between
resilience and substance use, there is a need to examine whether more specifically defined universal

resilience interventions are efficacious in reducing substance use by adolescents. Such a review would
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also provide an update to the existing Cochrane reviews which do not represent the current state of

knowledge as searches are between two and ten years old.

Objective
To determine if universal school-based interventions designed to enhance resilience are efficacious

relative to a comparison group in reducing the extent of adolescent tobacco, alcohol or illicit drug use.

METHODS
All methods employed in the review will be consistent with the Cochrane Handbook for Systematic

Reviews of Interventions.[38]

Eligibility criteria

Study characteristics

Participants

Studies will be included if they report results of participants aged 5 to 18 years. Studies that select
participants based on a diagnosis of a psychiatric or other mental illness, cognitive or developmental

disability will be excluded from the study. There will be no exclusions on the basis of study country.

Study design

Studies with the following designs will be included: randomised controlled trials including cluster
randomised controlled trials; staggered enrolment trials [39] or stepped wedged trials [40]; quasi-
randomised trials where group allocation is not purely random [41, 42]; quasi experimental trials
including, non-randomised pre-post [43], time series/interrupted time-series trials including multiple
baseline trials with independent control groups [39, 43], preference trials [40] and regression
discontinuity trials [39]; and natural experiment studies.[44] Trials with non-random assignment of
groups will be included given Medical Research Council recommendations that non-randomised

designs may represent the most appropriate evaluation deign for some complex public health
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interventions,[45] and as an acknowledgment of the value of non-randomised designs in assessing
intervention effects in public health interventions.[46] Studies with a length of follow-up of at least 6
months post intervention commencement will be included in the review. Studies will be excluded if

they do not include a parallel comparison group.

Comparison group
The comparison group may have received no intervention, usual practice, attention only or an

alternate intervention.

Primary outcomes

Studies will be included if they report one or more of the following outcomes:

- tobacco use (including but not limited to proportion ever smoked, frequency of smoking, number of
cigarettes smoked, tobacco use in last week, current smoking status, or established tobacco use);

- alcohol consumption (including but not limited to proportion ever consumed an alcoholic drink,
alcohol use in last week, frequency of alcohol consumption, binge drinking, or established alcohol
use);

- illicit drug use (including but not limited to ever use or frequency of use of any illicit drug or a

specific drug for example cannabis, amphetamines, or cocaine).

Substance use data collected via various methods will be included, for example data collected via
observation; self-report via face to face or telephone, internet survey; secondary report by peers or
parents; and biochemical measurement of substance use (such as carbon monoxide or cotinine

detection).

Secondary outcomes

Any adverse outcomes reported in included studies will be described in the results.

Interventions
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A study will be included if it reports a universal intervention that specifically aims to improve at least
one internal and at least one external resilience factor. A universal intervention is defined as an
intervention delivered to an entire school population. As the internal and external factors that
comprise resilience are not consistently reported, numerous bodies of work were reviewed to identify
an inclusive list of internal and external resilience factors.[9, 10, 12, 13, 18] Internal resilience factors
will include: cooperation and communication, self-efficacy, self-esteem, empathy, problem solving,
decision-making skills, autonomy, self-awareness, goals and aspirations, social and emotional skills or
competence, and self-control or self-regulation [9, 10, 12, 13, 18, 47-49] . External resilience factors
will include: meaningful participation, high adult expectations, caring relationships and support within
home, school and community environments; peer caring relationships and pro-social peers.[9, 10, 12,

18, 47-49]

Given the theoretical and componentry cross over between resilience and other intervention
approaches (such as strengths-based, social competence, social influence, skills focused, affective
focused, social and emotional learning/wellbeing, mental wellbeing, and psycho-social [50-53]), a
study will be included irrespective of the stated overall intervention approach if it specifically aims to
address at least one internal and one external resilience factor as defined above. Studies will be

included irrespective of whether substance use is the primary outcome measure.

There will be no exclusion criteria regarding other intervention elements, the duration of intervention,
the format of intervention delivery (for example curricula-based or internet-based), or the intervention
administration (for example the intervention could be delivered by school-staff, research staff,

community members or students).

Setting

Studies will be included if the intervention is implemented across a whole school.
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Publication characteristics
Studies of any language will be included and translated using Google translate where required.

Studies published in the last 20 years in peer reviewed journals will be eligible for inclusion.

Information sources
Electronic databases
The following electronic databases will be searched: Cochrane Central Register of Controlled Trials,

MEDLINE, EMBASE, CINAHL, PsycINFO, ERIC and the first 200 citations only of Google scholar.

Other sources

The following additional information sources will be searched or contacted for eligible studies:

- Hand searching of three relevant journals in the field (last 5 years) (Addiction, Journal of Adolescent
Health, Journal of School Health);

- Reference lists of included studies;

- Reference lists of existing Cochrane reviews on school-based interventions targeting tobacco,
alcohol and illicit substances;[4-6]

- Corresponding authors of included studies;

- PubMed single citation searcher.

Search strategy

The search strategy will include terms for participants, setting, intervention, study design[54] and
outcome (sourced from current Cochrane systematic reviews examining the effectiveness of tobacco,
alcohol and illicit substance use interventions; see Web Only Appendix 1 for Medline search
strategy).[4-6] The search strategy will be tailored as required for implementation in other information

sources.

Study selection
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Two reviewers will independently screen the titles and abstracts of all studies identified via the
implementation of the above search strategy. The reviewers will not be blind to study authors. A
standardised screening tool will be used to assess study eligibility with those titles and abstracts not
meeting the criteria excluded from the review (see Web Only Appendix 2). The full texts of the
remaining papers will be sourced and examined independently by the two reviewers to assess study
eligibility. Any disagreement between the two reviewers regarding study eligibility, that cannot be
resolved via consensus, will be assessed by a third reviewer. Corresponding authors will be contacted
if there is not sufficient information to determine eligibility. If sufficient information remains
unavailable, the study will be deemed ineligible. The details of ineligible studies for which the full

text was sourced will be reported in the results section including the reason the study was ineligible.

Data extraction

The two study reviewers will independently extract data from the eligible studies using a standardised
form. Reviewers will not be blind to study authors. Any unresolved discrepancies between reviewers
regarding the extracted data will be resolved by the third reviewer. Where there is insufficient data to

make a judgement regarding eligibility, the corresponding authors will be contacted for clarification.

The following information will be extracted from eligible studies where available: authors, year of
publication, year/s of study, country, study design, intervention (including resilience factors targeted,
duration, intensity), comparison group type, substance use targeted, measurement tool characteristics,
study participants’ demographics (including age and gender), study results (including sample size,
consent rate/s, participation rate/s, length of follow up, attrition, relevant outcome results and intra-
class correlation), intervention fidelity (including any process measures) and information to determine

any potential study bias (see below).

Assessment of risk of bias
Study bias of eligible studies will be assessed independently by the two reviewers against the

Cochrane Handbook for Systematic Reviews of Interventions study characteristics including:
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sequence generation (selection bias), allocation sequence concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of outcome assessment (detection bias),
incomplete outcome data (attrition bias), selective outcome reporting (reporting bias) and other

potential sources of bias.[38]

Included non-RCTs will be assessed for selection bias that may have resulted in confounding of the
outcome of interest using the Newcastle-Ottawa Scale,[38] and where possible statistical methods will
adjust for such confounding. Any additional biases specific to individual study designs will be

assessed by the reviewers and reported.[38]

The reviewers will not be blinded to the names of the authors, institutions, journal or results of
studies. Any disagreement between the two reviewers regarding study bias that is not resolved via

discussion will be resolved by a third reviewer.

Data analysis

Data synthesis and analysis

Attempts will be made to quantify trial effects from randomised controlled trials by meta-analysis
using data from intention to treat analyses. Where multiple measures (for example biochemical and
self-reported smoking status) for the same outcome are reported, the most objective measure of
outcome will be used. Similarly, where studies report data from multiple follow-up periods, data from
final follow up periods will be extracted. Binary outcomes, (such as tobacco use) will be pooled and
effect size reported using odds ratios. For continuous data, the effect size of trials will be reported
using a mean difference where trial outcomes are reported using a consistent measure, or a
standardised mean difference where outcomes across trials report the same outcome using comparable
measures. Sensitivity analysis will be conducted excluding trials judged to be at high risk of bias.
Meta-analyses will be performed using a random effects model, when there is little evidence of
heterogeneity (I’<50%) and only for randomised trials. Otherwise trial outcomes, including those

from non-randomised trials, will be described narratively.
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Assessment of study heterogeneity
Study heterogeneity will be assessed via examination of forest plots and calculation of I statistic. If
an I? score over 50% is found, the cause of the heterogeneity will be explored via the conduct of

subgroup analyses and sensitivity analysis via meta-regression.

Issues of clustering

If any included cluster randomised controlled trials have not accounted for clustering, intra-class
correlations will be requested from authors or if not available, estimates from similar studies (defined
as those with similar school and student characteristics including gender and scholastic year

proportions) will be used to adjust for clustering.

Dealing with missing data
Authors of included studies will be contacted to provide any missing data (for example missing
participant data due to drop out or missing statistics such as standard deviations). If not available,

attempts will be made to compute them, including an intention-to-treat analysis where appropriate.

Assessment of reporting bias
Possible reporting bias will be determined by examining funnel plots of the included studies and

comparison with trial registers.

Additional analyses

If possible, additional analyses will be conducted by subgroup (e.g. gender), intervention intensity,
intervention duration and length of follow up. Further subgroup analysis is planned based on whether
included interventions focused solely on resilience (resilience interventions) versus interventions that
focused on resilience as well as other determinants of substance use (multi-dimensional

interventions).
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ETHICS AND DISSEMINATION
Given this is a systematic review, ethics approval is not required. Findings of this review will be

disseminated via peer-reviewed journals and conference presentations.

DISCUSSION

This systematic review will be the first internationally to examine the effectiveness of universal
school-based resilience interventions in reducing the prevalence of adolescent tobacco, alcohol and
illicit drug use. Given the majority of adolescents attend school, population level implementation of
an effective intervention approach has the potential to provide significant health gains by reducing

adolescent substance use, and as a result will be of interest to researchers and policy makers.
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ABSTRACT

Introduction: Tobacco, alcohol and illicit drug use contribute significantly to global rates of
morbidity and mortality. Despite evidence suggesting interventions designed to increase adolescent
resilience may represent a means of reducing adolescent substance use, and schools providing a key
opportunity to implement such interventions, existing systematic reviews assessing the effectiveness
of school-based interventions targeting adolescent substance use have not examined this potential.
Methods and analysis: The aim of the systematic review is to determine whether universal
interventions focused on enhancing the resilience of adolescents are effective in reducing adolescent
substance use. Eligible studies will: include participants 5-18 years of age-erunder; report tobacco
use, alcohol consumption or illicit drug use as outcomes; and implement a school-based intervention
designed to promote both internal (e.g. self-esteem) and external (e.g. school connectedness)
resilience factors. Eligible study designs include randomised controlled trials, cluster randomised
controlled trials, staggered enrolment trials, stepped wedged trials, quasi-randomised trials, quasi
experimental trials, time series/interrupted time-series trials, preference trials, regression discontinuity
trials and natural experiment studies with a parallel control group. A search strategy including criteria
for participants, study design, outcome, setting and intervention will be implemented in various
electronic databases and information sources. Two reviewers will independently screen studies to
assess eligibility, as well as extract data from, and assess risk of bias of, included studies. A third
reviewer will resolve any discrepancies. Attempts will be made to quantify trial effects by meta-
analysis. Binary outcomes will be pooled and effect size reported using odds ratios. For continuous
data, effect size of trials will be reported using a mean difference where trial outcomes report the
same outcome using a consistent measure, or standardised mean difference where trials report a
comparable measure. Otherwise trial outcomes will be described narratively.

Dissemination: Review findings will be disseminated via peer-reviewed journals and conferences.
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INTRODUCTION

Tobacco, alcohol and illicit drug use contribute significantly to global rates of morbidity and
mortality.[1, 2] School-based interventions have been recommended to be implemented to reduce this
burden given initiation of such drug use typically occurs during adolescence,[3] and schools provide
almost universal access to adolescents for prolonged periods. Given this, school-based interventions
have been implemented by governments internationally in an attempt to reduce adolescent initiation to

substance use.[4-6]

Despite widespread implementation, Cochrane reviews have found little evidence for the
effectiveness of school-based drug prevention programs on adolescent substance use, with such

reviews focused on any or only universal intervention approaches.[4-6] Of the multiple intervention

approaches examined by such reviews, little or no evidence of effectiveness has been found for the

most commonly implemented curricula or information-only interventions. Some evidence however

has been found for various psychosocial interventions, including those that adopt a social competence

and social influence, generic psychosocial or individual social skills approach.[4-6] A review by the

World Health Organisation examining school-based drug prevention programs similarly concluded
that programs that promote young people’s mental wellbeing were most likely to be effective,
suggesting that interventions incorporating a mental wellbeing approach may have the best chance of

impacting on substance use.[7]

The concept of resilience and closely related research regarding protective factors provides one
avenue for addressing mental wellbeing that is suggested to have an impact on adolescent substance

use.[8-17] Resilience has been variably defined as the process of, capacity for, or outcomes of

successful adaptation in the context of risk or adversity.[9, 10, 12, 13, 18] Despite this variability, it is

generally agreed that a range of Bboth individual and environmental protective factors are thought to:

contribute to an individual’s resilience;; be critical for positive youth development;; and protect
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adolescents from engaging in risk behaviours, such as substance use.[19-22] Individual, or internal
resilience factors refer to the personal skills and traits of young people (including self-esteem,
empathy, and self-awareness).[23] Environmental, or external resilience factors refer to the positive
influences within a young person’s social environment (including connectedness to family, school and

community).[23] Various studies have separately reported such factors to be negatively associated

with adolescent use of different types of substances—use, [12, 16, 24-36] for example higher self-
esteem [16, 29, 32, 35] associated with a lower likelihood of tobacco and with lower likelihood of

alcohol use.

Despite this associative evidence, @

intervention—approaches—suech—individual-seetalskills;—to the authors knowledge existing systematic

reviews assessing the effectiveness of school-based substance use interventions have not reported the

effectiveness of universal resilience-based interventions on adolescent use of multiple substances.—s

potential—speeifieally-[4-6, 37] Three existing Cochrane reviews have individually examined the

efficacy of school-based tobacco. alcohol and illicit drug use programs.[4-6] Such reviews have not

reported outcomes for universal resilience-based interventions specifically, but have included such

interventions in broader categories of intervention type for subgroup analysis. As a consequence, a

systematic review of the efficacy of universal resilience-based interventions specifically remains

unreported. For example a tobacco-focused review which included any intervention type, classified

interventions with a component of resilience content —into different subgroups such as social

competence or social influence interventions, finding evidence for both broad intervention

approaches.[6]_For the alcohol-focused review, only universal interventions were included with such

interventions grouped according to whether they targeted alcohol alone or targeted multiple substance

types.[5]_Whilst meta-analysis was not conducted due to the heterogeneity of studies, the review

concluded that some psychosocial and developmental prevention programs were effective. Given such

inability to draw conclusions with respect to universal resilience interventions and studies suggest an

association exists between resilience and substance use, there is a need to examine whether more
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specifically defined universal resilience interventions are efficacious in reducing substance use by

adolescents. Such a review would also provide an update to the existing Cochrane reviews which do

not represent the current state of knowledge as searches are between two and ten years old.

Objective
To determine if universal school-based interventions designed to enhance resilience are effeetive
efficacious relative to a comparison group in reducing the extent of adolescent tobacco, alcohol or

illicit drug use.

METHODS
All methods employed in the review will be consistent with the Cochrane Handbook for Systematic

Reviews of Interventions.[38]

Eligibility criteria

Study characteristics

Participants

Studies will be included if they report results of participants aged 5 to 18 years-erunder. Studies that
select participants based on a diagnosis of a psychiatric or other mental illness, cognitive or
developmental disability will be excluded from the study. There will be no exclusions on the basis of

study country.

Study design
Studies with the following designs will be included: randomised controlled trials including cluster
randomised controlled trials; staggered enrolment trials [39]_or stepped wedged trials [40]; quasi-

randomised_trials where group allocation is not purely random [41, 42]; quasi experimental_trials

including, non-randomised pre-post_[43], time series/interrupted time-series trials including multiple

baseline trials with independent control groups_[39, 43], preference trials [40]_and regression
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discontinuity trials [39]; and natural experiment studies.[44] Trials with non-random assignment of

groups will be included given Medical Research Council recommendations that non-randomised
designs may represent the most appropriate evaluation deign for some complex public health
interventions,[45] and as an acknowledgment of the value of non-randomised designs in assessing
intervention effects in public health interventions.[46] Studies with a sy-length of follow-up of at least

6 months post intervention commencement will be included in the review. Studies will be excluded if

they do not include a parallel comparison group.

Comparison group
The comparison group may have received no intervention, usual practice, attention only or an

alternate intervention.

Primary outcomes

Studies will be included if they report one or more of the following outcomes:

- tobacco use (including but not limited to proportion ever smoked, frequency of smoking, number of

cigarettes smoked, tobacco use in last week, er-current smoking status, or established tobacco use);

- alcohol consumption (including but not limited to proportion ever consumed an alcoholic drink,

alcohol use in last week, frequency of alcohol consumption, binge drinking, or established alcohol
use);

- illicit drug use (including but not limited to ever use or frequency of use of any illicit drug or a

specific drug for example cannabis, amphetamines,_ or cocaine).

Substance use data collected via various methods will be included, for example data collected via
observation; self-report via face to face or telephone, internet survey; secondary report by peers or
parents; and biochemical measurement of substance use (such as carbon monoxide or cotinine

detection).

Secondary outcomes
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Any adverse outcomes reported in included studies will be described in the results.

Interventions

A study will be included if it reports a universal intervention that specifically aims to improve at least

one internal and at least one external resilience factor. A universal intervention is defined as an

intervention delivered to an entire school population. As the internal and external factors that

comprise resilience are not consistently reported, numerous bodies of work were reviewed to identify

an inclusive list of internal and external resilience factors.[9, 10, 12, 13, 18] Internal resilience factors

will include: cooperation and communication, self-efficacy, self-esteem, empathy, problem solving,

decision-making skills, autonomy, self-awareness, goals and aspirations, social and emotional skills or

competence, and self-control or self-regulation [9, 10, 12, 13, 18. 47-49] . External resilience factors

will include: meaningful participation, high adult expectations, caring relationships and support within

home, school and community environments; peer caring relationships and pro-social peers.[9, 10, 12,

18, 47-49]

Given the theoretical and componentry cross over between resilience and other intervention

approaches (such as strengths-based. social competence, social influence, skills focused, affective

focused, social and emotional learning/wellbeing, mental wellbeing, and psycho-social [50-53]), a

study will be included irrespective of the stated overall intervention approach if it specifically aims to

address at least one internal and one external resilience factor as defined above. Studies will be

included irrespective of whether substance use is the primary outcome measure.
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There will be no exclusion criteria regarding other intervention elements, the duration of intervention,

the format of intervention delivery (for example curricula-based or internet-based), or the intervention
administration (for example the intervention could be delivered by school-staff, research staff,

community members or students).

Setting

Studies will be included if the intervention is implemented #-across a whole school.

Publication characteristics
Studies of any language will be included and translated using Google translate where required.

Studies published in the last 20 years in peer reviewed journals will be eligible for inclusion.

Information sources
Electronic databases
The following electronic databases will be searched: Cochrane Central Register of Controlled Trials,

MEDLINE, EMBASE, CINAHL, PsycINFO, ERIC and the first 200 citations only of Google scholar.

Other sources

The following additional information sources will be searched or contacted for eligible studies:
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- Hand searching of three relevant journals in the field (last 5 years) (Addiction, Journal of Adolescent
Health, Journal of School Health);

- Reference lists of included studies;

- Reference lists of existing Cochrane reviews on school-based interventions targeting tobacco,
alcohol and illicit substances;[4-6]

- Corresponding authors of included studies;

- PubMed single citation searcher.-

Search strategy

The search strategy will include terms for participants, setting, intervention, study design[54] and
outcome (sourced from current Cochrane systematic reviews examining the effectiveness of tobacco,
alcohol and illicit substance use interventions; see Web Only Appendix 1 for Medline search
strategy).[4-6] The search strategy will be tailored as required for implementation in other information

sources.

Study selection

Two reviewers will independently screen the titles and abstracts of all studies identified via the
implementation of the above search strategy. The reviewers will not be blind to study authors. A
standardised screening tool will be used to assess study eligibility with those titles and abstracts not

meeting the criteria excluded from the review_(see Web Only Appendix 2). The full texts of the

remaining papers will be sourced and examined independently by the two reviewers to assess study
eligibility. Any disagreement between the two reviewers regarding study eligibility, that cannot be
resolved via consensus, will be assessed by a third reviewer. Corresponding authors will be contacted
if there is not sufficient information to determine eligibility. If sufficient information remains
unavailable, the study will be deemed ineligible. The details of ineligible studies for which the full

text was sourced will be reported in the results section including the reason the study was ineligible.

Data extraction
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The two study reviewers will independently extract data from the eligible studies using a standardised
form. Reviewers will not be blind to study authors. Any unresolved discrepancies between reviewers
regarding the extracted data will be resolved by the third reviewer. Where there is insufficient data to

make a judgement regarding eligibility, the corresponding authors will be contacted for clarification.

The following information will be extracted from eligible studies where available: authors, year of
publication, year/s of study, country, study design, intervention (including resilience factors targeted,
duration, intensity), comparison group type, substance use targeted, measurement tool characteristics,
study participants’ demographics (including age and gender), study results (including sample size,
consent rate/s, participation rate/s, length of follow up, attrition, relevant outcome results and intra-
class correlation), intervention fidelity (including any process measures) and information to determine

any potential study bias (see below).

Assessment of risk of bias

Study bias of eligible studies will be assessed independently by the two reviewers against the
Cochrane Handbook for Systematic Reviews of Interventions study characteristics including:
sequence generation (selection bias), allocation sequence concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of outcome assessment (detection bias),
incomplete outcome data (attrition bias), selective outcome reporting (reporting bias) and other

potential sources of bias.[38]

Included non-RCTs will be assessed for selection bias that may have resulted in confounding of the

outcome of interest using the Newcastle-Ottawa Scale,[38] and where possible statistical methods will

adjust for such confounding. Any additional biases specific to individual study designs will be

assessed by the reviewers and reported.[38]
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The reviewers will not be blinded to the names of the authors, institutions, journal or results of
studies. Any disagreement between the two reviewers regarding study bias that is not resolved via

discussion will be resolved by a third reviewer.

Data analysis

Data synthesis and analysis

Attempts will be made to quantify trial effects from randomised controlled trials by meta-analysis
using data from intention to treat analyses. Where multiple measures (for example biochemical and
self-reported smoking status) for the same outcome are reported, the most objective measure of
outcome will be used. Similarly, where studies report data from multiple follow-up periods, data from
final follow up periods will be extracted. Binary outcomes, (such as tobacco use) will be pooled and
effect size reported using odds ratios. For continuous data, the effect size of trials will be reported
using a mean difference where trial outcomes are reported using a consistent measure, or a
standardised mean difference where outcomes across trials report the same outcome using comparable
measures. Sensitivity analysis will be conducted excluding trials judged to be at high risk of bias.
Meta-analyses will be performed using a random effects model, when there is little evidence of

heterogeneity (I’<50%) and only for randomised trials. Otherwise trial outcomes, including those

from non-randomised trials, will be described narratively.

Assessment of study heterogeneity
Study heterogeneity will be assessed via examination of forest plots and calculation of I statistic. If
an I” score over 50% is found, the cause of the heterogeneity will be explored via the conduct of

subgroup analyses_and sensitivity analysis via meta-regression.

Issues of clustering
If any included cluster randomised controlled trials have not accounted for clustering, intra-class

correlations will be requested from authors or if not available, estimates from similar studies_(defined
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as those with similar school and student characteristics including gender and scholastic year

proportions) will be used to adjust for clustering.

Dealing with missing data

Authors of included studies will be contacted to provide any missing data (for example missing

participant data due to drop out or missing statistics such as standard deviations). If not available,

attempts will be made to compute them, including an intention-to-treat analysis where appropriate.

Assessment of reporting bias
Possible reporting bias will be determined by examining funnel plots of the included studies and

comparison with trial registers.

Additional analyses

If possible, additional analyses will be conducted by subgroup (e.g. gender), intervention intensity,

intervention duration and length of follow up. Further subgroup analysis is planned based on whether

included interventions focused solely on resilience (resilience interventions) versus interventions that

focused on resilience as well as other determinants of substance use (multi-dimensional

interventions).

ETHICS AND DISSEMINATION
Given this is a systematic review, ethics approval is not required. Findings of this review will be

disseminated via peer-reviewed journals and conference presentations.

DISCUSSION
This systematic review will be the first internationally to examine the effectiveness of universal
school-based resilience interventions in reducing the prevalence of adolescent tobacco, alcohol and

illicit drug use. Given the majority of adolescents attend school, population level implementation of
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an effective intervention approach has the potential to provide significant health gains by reducing

adolescent substance use, and as a result will be of interest to researchers and policy makers.
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APPENDIX 1
Database: Ovid MEDLINE(R) 1946 to Present with Daily Update

Search Strategy:

1 (prevent* or stop* or quit* or abstin* or abstain* or reduc* or "tobacco use disorder" or ex-smoker or
freedom from smoking or anti-smok*).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, keyword heading word, protocol supplementary concept, rare disease supplementary concept,

unique identifier] (2949486)

2 exp smoking/ or smoking.mp. or smoking cessation.mp. or exp smoking cessation/ or smok*.mp. or
noticine.mp. or tobacco.mp. or exp tobacco/ [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept, rare disease supplementary

concept, unique identifier] (244905)

3 land2(75169)

4  exp alcohols/ad, ae (75999)

5 exp alcohol drinking/ (50226)

6 exp alcohol abuse/ (66163)

7  exp alcohol, ethyl/ae (7478)

8 exp alcohol abuse/mo, pc, rh, th (18949)
9 alcohol*.ti,ab. (209848)

10 drink*.ti,ab. (87398)

11 drunk*.ti,ab. (3138)

12 intoxicat*.ti,ab. (34927)

13 or/4-12 (382204)

14  cannabis.mp. or exp Cannabis/ (11714)
15  exp Marijuana Smoking/ (2487)

16  marijuana.mp. (11285)

17  street drugs.mp. or exp Street Drugs/ (9005)
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18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
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exp substance-related disorders/ (359827)

addict*.ab,ti. (37697)

(abus* or use*).ab,ti. (4111763)

morphine.ab,ti. (38748)

hashish.mp. (457)

heroin.ab,ti. (9943)

"heroin dependence".mp. (7920)

exp *n-methyl-3-4-methylenedioxyamphetamine/ or "ecstasy".mp. or "MDMA".mp. (4187)
exp *hallucinogens/ or "hallucinogens".mp. (16151)

exp *cocaine/ or exp *crack cocaine/ or "cocaine".mp. (33227)
exp *lysergic acid diethylamide/ or "Isd".mp. (4386)

or/14-28 (4402741)

risk-taking.mp. or exp Risk-Taking/ (23020)

risk behaviours.mp. (1383)

health risks.mp. (8865)

exp Health Behavior/ or health behaviours.mp. (94401)

0r/30-33 (123513)

3 or 13 or 29 or 34 (4678307)

school.mp. or exp Schools/ (199868)

school health services.mp. or exp School Health Services/ (18410)

(school* adj3 (intervention* or program* or course* or polic* or practice* or curricul* or

environment®)).mp. (15226)

39

40

41

01/36-38 (201010)
exp Child/ or child.mp. (1630031)

exp Adolescent/ or adolescent.mp. (1581151)
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42 (adolescen™ or student™ or class*).mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept, rare disease supplementary

concept, unique identifier] (2503330)
43  (teenage™* or youth).ti,ab. (43859)
44  (early adj2 adult*).ti,ab. (5053)
45  (young adj2 adult*).ti,ab. (56450)
46  exp students/ (77794)

47  (young people or youth).mp. [mp=title, abstract, original title, name of substance word, subject heading
word, keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique

identifier] (47625)
48  or/40-47 (3361720)
49  exp Resilience, Psychological/ (1218)

50 (resilience or resilienc*).mp. [mp=title, abstract, original title, name of substance word, subject heading
word, keyword heading word, protocol supplementary concept, rare disease supplementary concept, unique

identifier] (7080)

51 emotional intelligence.mp. or exp Emotional Intelligence/ (60696)
52 mental health.mp. or exp Mental Health/ (104258)

53  mental wellbeing.mp. (138)

54 communication/ or cooperative behavior/ or self efficacy/ or empathy/ or problem solving/ or self

concept/ or goals/ or "aspirations (psychology)"/ or social environment/ (209017)

55  Adolescent Development/ or youth development.mp. or Child Development/ (35780)
56  (school* adj3 engage®).mp. (316)

57  (school* adj3 connect*).mp. (330)

58  (communit* adj3 support®).mp. (4200)

59  social participation/ or family/ or parent-child relations/ or family relations/ or peer group/ or social

support/ or friends/ (144179)
60  pro-social peers.mp. (2)

61 (positive adj3 (peer* or friend*)).mp. (486)
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62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83
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life skill*.mp. (593)

social environment.mp. or exp Social Environment/ (89397)
interpersonal relations.mp. or exp Interpersonal Relations/ (251156)
emotional wellbeing.mp. (202)

01/49-65 (661242)

randomized controlled trial.pt. (367158)

controlled clinical trial.pt. (87691)

(randomised or randomized).ab. (318587)

clinical trials as topic.sh. (169978)

randomly.ab. (187790)

trial.ti. (115019)

doubleblind.ab. (151)

singleblind.ab. (9)

experiment®.mp. (1466450)

(pretest or pre test).mp. (9609)

(posttest or post test).mp. (9762)

(pre post or prepost).mp. (3758)

before after.mp. (2409)

(quasi-randomised or quasi-randomized or quazi-randomised or quazi-randomized).mp. (2369)
stepped wedge.mp. (67)

preference trial.mp. (41)

comprehensive cohort.mp. (49)

natural experiment.mp. (674)

(quasi experiment® or quazi experiment*).mp. [mp=title, abstract, original title, name of substance

word, subject heading word, keyword heading word, protocol supplementary concept, rare disease

supplementary concept, unique identifier] (4811)
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&9

90

91

92

93

94
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(randomised encouragement trial or randomized encouragement trial).mp. (3)
staggered enrolment trial of staggered enrollment trial.mp. (0)

(nonrandomised or non randomised or nonrandomized or non randomized).mp. (13227)
interrupted time series.mp. (840)

(time series and trial).mp. (737)

multiple baseline.mp. (1262)

regression discontinuity.mp. (39)

or/67-92 (2256891)

35 and 39 and 48 and 66 and 93 (1936)
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Date: ... ROVICW LS .. i e e e

11 11 0 L1 (N

Trial ID:

First Author:

Year of Publication:

Country of Publication:

Study eligibility & inclusion criteria

INCLUDE

EXCLUDE

Yes

No

Unclear

Participants

- Children aged 5 to 18 years

Outcome

- tobacco use (including proportion ever smoked, frequency of smoking, number of
cigarettes smoked, tobacco use in last week, current smoking status or established
tobacco use)

- alcohol consumption (including proportion ever consumed an alcoholic drink, alcohol
use in last week, frequency of alcohol consumption, binge drinking or established
alcohol use)

- illicit drug use (including ever use or frequency of use of any illicit drug or a specific
drug for example cannabis, amphetamines, or cocaine)

Comparator

- no intervention, usual practice, attention only or an alternate intervention

Study design
- Randomised controlled trial, cluster randomised controlled trial;

- Non-randomised trials (including staggered enrolment trials, stepped wedged trials;
quasi-randomised trials where group allocation is not purely random; quasi experimental
trials including, non-randomised pre-post, time series/interrupted time-series trials
including multiple baseline trials with independent control groups, preference trials and
regression discontinuity trials; natural experiment studies )

Intervention
universal intervention targeting at least one internal and one external resilience factor

- included internal resilience factors: cooperation and communication, self-efficacy, self-
esteem, empathy, problem solving, decision-making skills, autonomy, self-awareness,
goals and aspirations, social and emotional skills or competence, and self-control or self-
regulation

- included external resilience factors: meaningful participation, high adult expectations,
caring relationships and support within home, school and community environments; peer
caring relationships and pro-social peers

O Include O Exclude O Obtain full text of article
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