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THESIS ABSTRACT

Background

Tobacco, alcohol and illicit substance use initiation typically occurs during adolescence.
Intervention in schools to reduce substance use and a universal approach to such
interventions are recommended by governments and commonly implemented by schools.
As both individual and environmental resilience protective factors have been reported to
be inversely associated with adolescent substance use, increasing student resilience has
been suggested to be a means of reducing such substance use. Evidence of the effectiveness

of interventions specifically addressing these factors is however limited.

Aims

The thesis aims were to: i) review the effectiveness of universal school-based resilience
interventions in reducing adolescent substance use; ii) determine the effectiveness of such
an intervention approach in reducing adolescent substance use overall and iii) by subgroup;
and iv) explore the associations between individual and environmental resilience

protective factors and adolescent substance use.

Methods

A systematic review of the effectiveness of universal school-based interventions that
addressed student ‘resilience’ in reducing adolescent substance use was conducted, as was
a cluster-randomised controlled trial of a ‘resilience’ only focused intervention. The trial
was conducted in 32 secondary schools and involved a cohort of 2105 students. Self-report
substance use outcomes were measured before and after a 3-year intervention that
addressed resilience protective factors delivered under ‘real-world’ conditions by schools.
Investigation of the relative associations between the 14 resilience protective factors
addressed by the intervention and seven measures of adolescent substance use was

conducted.

Key findings

The systematic review findings were equivocal, with interventions that included a focus on
both resilience protective factors and other factors being found to be effective for reducing

illicit substance use but not tobacco or alcohol use. The cluster-randomised trial found that

XX



the universal school-based resilience focused intervention was not effective in reducing
adolescent substance use, or in increasing resilience protective factors, either for students
overall or for student subgroups. Only two of the 14 resilience protective factors were

consistently associated with all measures of adolescent substance use.

Conclusion and implications for future research and practice

The thesis findings suggest that universal school-based resilience interventions alone are
unlikely to reduce adolescent use of a range of substances. Based on these findings and
related research, the following implications for future research and for policy and practice
in this area were identified. First, to identify the most appropriate focus of future resilience
focused interventions, further understanding is required of the longitudinal associations
and interactions between substance use risk and protective factors, resilience protective
factors and adolescent substance use. Second, to enhance the likelihood of a positive
intervention effect on the prevalence of adolescent substance use, further investigation is
required of the effectiveness of interventions that include both a universal and a selective
intervention approach, and address both substance use risk and protective factors and
resilience protective factors. Third, to enhance the benefit of government and school
investment in substance use prevention initiatives, school substance use prevention
programs/curriculum should be reviewed in terms of their alignment with evidence of
effective intervention approaches and practical guidance provided to schools to facilitate

their selection and delivery of evidence-based substance use prevention programs.
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CHAPTER 1

The need to prevent tobacco, alcohol and illicit substance
use, and the potential for universal school-based
interventions that address resilience protective factors to
reduce such use by adolescents



INTRODUCTION

This chapter provides an overview of the need and opportunities for addressing the
consumption of harmful substances (tobacco, alcohol and illicit drugs) by adolescents. It
begins by describing the burden of disease that is attributable to tobacco, alcohol, and illicit
substance use generally and for adolescents, both internationally and in Australia. The
prevalence of tobacco, alcohol, and illicit substance use in adults and adolescents is then
described, followed by an overview of international and Australian guidelines and
legislation regarding the consumption of, and access to tobacco, alcohol and illicit
substances by adolescents. Policy recommendations from high-income countries regarding
interventions to prevent adolescent tobacco, alcohol and illicit substance use are then
described, including recommendations regarding schools as an intervention setting, the
implementation of universal prevention approaches in this setting, and the addressing of
adolescent resilience as an intervention approach. An overview of evidence of the
association between resilience protective factors and adolescent tobacco, alcohol, and illicit
substance use is then presented, as is an overview of evidence regarding the effectiveness
of interventions addressing such factors in reducing adolescent substance use. The chapter

concludes by describing the aims of the thesis and the chapters that address each aim.

BURDEN OF DISEASE ATTRIBUTED TO TOBACCO, ALCOHOL AND
ILLICIT DRUG USE

Tobacco, alcohol and illicit drug use each contribute considerably to the global burden of

disease, and impose significant negative impacts at both individual and societal levels.1:2

Tobacco use

Use of tobacco has a causal relationship with various diseases including cancers (such as
lung, pancreatic, cervical and stomach cancer), respiratory diseases (such as pneumonia
and chronic respiratory diseases) and cardiovascular diseases (such as coronary heart
disease).3 In the most recent examination of the burden of tobacco undertaken in 2004,
smoking was found to cause 71% of lung cancers, 42% of chronic respiratory disease and

10% of cardiovascular disease globally (Table 1.1).4



Table 1.1. Global estimates of tobacco-attributable death rates for selected diseases in 2004 *

Diseases Death rates Attributable to tobacco
(per 100,000) (Proportion)

All communicable diseases 226 5%
Tuberculosis 39 7%

Low respiratory infections 69 12%

All non-communicable diseases 1,136 14%

All malignant neoplasms 245 22%
Trachea, bronchus, lung cancers 45 71%
All other malignant neoplasms 200 12%

All cardiovascular diseases 570 10%
Ischaemic heart disease 243 12%
Cerebrovascular disease 183 7%
Other cardiovascular diseases 135 12%

All respiratory diseases 134 36%
Chronic obstructive pulmonary disease 103 42%
Other respiratory diseases 31 13%

*Table adapted from the World Health Organization 2012.4

Tobacco use makes the greatest contribution to the global burden of disease of all
preventable risk factors. In terms of global mortality, the World Health Organization
reported that approximately 5 million or 12% of all deaths,* and 6.3% of the global burden
of disease and injury as measured by Disability Adjusted Life Years (DALYs) were attributed
to tobacco use in 2010.5 It is predicted that the global disease burden attributable to tobacco

use will increase to 8.3 million deaths by 2030.6

Estimates across high-income countries (including the United States, Canada, United
Kingdom, Australia and New Zealand) by the World Health Organization in 2004 reported
tobacco use to be the leading risk factor for both mortality and burden of disease, accounting
for 17.9% of all deaths and 10.7% of DALYs.” In Australia in 2011, tobacco use was
estimated to be responsible for approximately 15,000 deaths and 9% of the burden of

disease and injury as measured by DALYs.8

Between 2002 and 2030, across high-income countries, deaths attributable to tobacco are
predicted to decline by 9%.9 Even with a predicted decline, it is estimated that tobacco use

will be responsible for more than a million deaths in high-income countries alone in 2030.9



According to the Australian Institute of Health and Welfare, the DALYs attributable to
tobacco use in Australia between 2003 and 2011 declined by 0.2%.10 Underlying this slight
decline, was alarge decrease in the burden of cardiovascular disease (26,000 DALYs), which
was compensated by an increase in the burden for both cancer and respiratory diseases

attributed to tobacco use (15,000 and 10,000 DALYs respectively).

Annually, tobacco-related harms were estimated to cost more than US$300 billion in the
United States in 2014,1:12 CAN$17 billion in Canada in 2002,13 £13.9 billion the United
Kingdom in 2014,14 and NZ$1.7 billion in New Zealand in 2005.15 In Australia, between 2004

and 2005, tobacco use was estimated to cost A$31.5 billion.16

Alcohol consumption

The harmful consumption of alcohol has a causal relationship with more than 200 diseases,
injuries, and other health conditions (Table 1.2).17 Such health impacts are caused by three
mechanisms of harm: toxic effects on tissues and organs; intoxication, whereby physical
coordination, consciousness, cognition, perception, affect or behaviour is impaired; and
dependence, whereby self-control of drinking behaviour is impaired.” The main diseases
and health conditions found to be causally linked with alcohol consumption include several
types of cancers, cirrhosis of the liver, and pancreatitis. Injuries attributed to alcohol

consumption include poisonings, road traffic incidents and violence.!8

The occurrence of alcohol-related harm is determined primarily by the volume and pattern
of alcohol consumption. In terms of volume, a dose-response relationship exists between
most diseases and harms caused by alcohol consumption, with the higher the consumption
of alcohol the larger the risk of disease or injury.!” The pattern of alcohol consumption over
time also impacts on the risk of harm. Heavy episodic consumption, that is, the consumption
of 6 or more standard alcoholic drinks on one single occasion, is associated with harm
irrespective of whether an individual’s average level of alcohol consumption is relatively

low.17

In terms of mortality, the harmful consumption of alcohol was reported to be responsible
for 3.3 million or 5.9% of all deaths globally in 2012.17 In the same year, 5.1% of the global
burden of disease and injury as measured by DALYs was attributed to alcohol consumption

equating to 139 million DALYs.17 Globally, the harmful use of alcohol is a leading cause of



death and disability, with data indicating that of all causes of death and disability, the DALYs
attributable to alcohol have risen from eighth place in 1990, to fifth place in 2010.5

Table 1.2. Global estimates of alcohol-attributable fractions for selected causes of death,

disease, and injury*

Disease/Injury/Condition % of disease burden attributable to alcohol
Deaths DALYs
Alcohol use disorders 100% 100%
Fetal alcohol syndrome 100% 100%
Liver cirrhosis 50% 50%
Oral cavity and pharynx cancers 30% 31%
Pancreatitis 25% 27%
Laryngeal cancer 23% 24%
Oesophageal cancer 22% 23%
Interpersonal violence 22% 20%
Self-harm 22% 20%
Poisoning 18% 14%
Other unintentional injuries® 17% 14%
Falls 16% 13%
Traffic injuries 15% 13%
Drownings 13% 10%
Tuberculosis 12% 11%
Liver cancer 12% 12%
Epilepsy 12% 10%
Haemorrhagic stroke 11% 11%
Fire 11% 8%
Colorectal cancer 10% 10%
Hypertensive heart disease 8% 10%
Conduction disorders® 8% 10%
Breast cancer 8% 8%
Ischaemic heart disease 7% 5%
Lower respiratory infections 4% 2%
Pancreatic cancer 4% 4%
Ischaemic stroke 4% 4%
HIV/AIDS 1% 1%

ajncludes smothering, asphyxiation, choking, animal or snakebites, hypothermia and hyperthermia; ® and other
dysrhythmias. *Table adapted from World Health Organization (2014).17



The proportion of alcohol-attributed deaths is similar across high-income countries. For
example, in 2012 the WHO Global Status Report of Alcohol and Health reported alcohol-
attributable deaths as a proportion of all deaths to be 3.2% in the United States, 3.4% in
Canada, 3.2% in the United Kingdom, and 2.8% in New Zealand.!” In Australia, alcohol use
was estimated to be responsible for 3.2% of all deaths in 2012,17 and 5.1% of the burden of
disease and injury as measured by DALYs in 2011.8 The DALYs attributable to alcohol use

are reported to have increased in Australia between 2003 and 2011 by 5.4%.10

Whilst there are limited comparable global data regarding the social and economic costs of
alcohol misuse, data from high-income countries suggests a significant financial burden
from such misuse. Alcohol misuse was estimated to cost US$234 billion in the United States
in2006,19 CAN$14.6 billion in Canada in 2002,13 £21 billion in the United Kingdom in 2009,20
and NZ$4.9 billion in New Zealand in 2005/2006. In Australia, the cost of alcohol was
estimated to be A$15.3 billion in 2004/2005.16

Illicit substance use

Illicit drugs are defined as those drugs whose non-medical use are prohibited under
international drug control treaties, and include cannabis, opioids, cocaine, amphetamine-
type stimulants and heroin.2! Use of illicit drugs can lead to premature death in terms of
drug overdoses, and is also associated with other substantial negative health impacts due
to disability, including injury, organ failure, blood borne viruses (such as hepatitis C and

Human Immunodeficiency virus/AIDS) and mental health problems.22

With respect to global mortality, it was estimated that 207,400 deaths were attributable to
illicit drug use in 2014, which corresponds to 43.5 deaths per million people.23 Drug
overdose deaths were estimated to account for up to a half of all such drug related deaths.23
Additionally, 0.8% of the global burden of disease and injury in 2000 as measured by DALYs
was attributed to illicit drug use.2! Table 1.3 shows the global DALYs attributable to
amphetamine, cannabis, cocaine, and opioid dependence in 2010. Estimates across high-
income countries (including the United States, United Kingdom, Canada, New Zealand and
Australia) by the World Health Organization in 2004 reported illicit substance use to be the

eighth leading risk factor for the burden of disease, accounting for 2.1% of DALYs.”



Table 1.3. Estimated overall global DALYs for drug use disorders in 2010*

Drugs / diseases DALY (number)
All drugs 19995 000
Cannabis dependence 2 057 000
Amphetamine dependence 2 617 000
Cocaine dependence 1110000
Opioid dependence 9 152 000
Other drug use disorders 5059 000

*Table adapted from Degenhardt 2013.21

In Australia, illicit substance use was estimated to be responsible for 976 drug-induced
deaths in 2007,2* and 1.8% of the burden of disease and injury as measured by DALYs in
2011.10 The proportion of the disease burden as measured by DALYs that was attributable
to drug use in Australia by disease group is shown in Table 1.4. The DALYs attributable to
illicit substance use was reported to have increased by 22% in Australia between 2003 and

2011.10

Table 1.4. Proportion of burden attributable to drug use by disease in Australia, 2011*

Diseases DALY (number) DALY (per cent)
Drug use disorders (excluding alcohol) 31,951 100.0%
Chronic liver disease 24,531 51.5%
Liver cancer 16,257 55.3%
Suicide and self-inflicted injuries 6,594 5.8%
HIV/AIDS 252 5.0%
Hepatitis B (acute) 107 44.6%
Hepatitis C (acute) 49 82.5%

*Table adapted from AIHW 2011.10

The worldwide cost of illicit drug use is not feasible to estimate, given the lack of cost
estimate data for the majority of countries, and inconsistency in the calculation of estimates
between those countries for which cost estimate data is available.25 However, within high-
income countries, illicit drug use has been estimated to cost US$193 billion in the United
States26 in 2007, CAN$8.2 billion in Canada in 2002,13 £8.4 billion in the United Kingdom in
2010,27 and NZ$1.8 billion in New Zealand in 2014 /2015.28 In Australia, the cost attributable
to illicit substance use was estimated to be A$8.2 billion in 2004/2005.16



Burden of disease associated with tobacco, alcohol and illicit substance

use by adolescents

Substance use during adolescence, defined by the World Health Organization as individuals
aged 11-19 years,?° has short term health impacts which places individuals at higher risk of
disability and mortality early in life.30 The short term health consequences of tobacco use in
young people include respiratory (e.g. a reduced rate of lung growth,3! shortness of
breath32) and non-respiratory effects (e.g. reduced physical fitness,3! increased visits to
health professionals for emotional or psychological complaints32), addiction to nicotine and
increased risk of using other drugs (e.g. alcohol, marijuana and cocaine).32 The short term
effects of alcohol use in young people include a general impairment of ability (e.g.
impairment of vision, slower response time and difficulty concetrating), mood changes (e.g.
feelings of depression when blood alcohol levels decrease, and feeling more positive when
blood alcohol levels increase), and increased risk-taking which may lead to decision making
without consideration for long term consequence (e.g. unsafe sexual practices and driving
under the influence of alcohol).33 The short term health effects of illicit drug use during
adolescence include substance dependence, psychotic symptoms, fatal overdose, road

traffic accidents, and HIV, hepatitis C virus and hepatitis B virus infection.34

Substance use that is initiated during adolescence also has longer terms impacts. The
younger the age of initiation to such substance use there is a greater likelihood of ongoing
use, dependence in later life,* and a higher risk of developing chronic disease in adulthood.30
For example, early initiation to tobacco has been found to be associated with subsequent
regular smoking, irrespective of gender or ethnicity.3s The risk of harm from smoking is also
magnified by smoking at an early age, with studies showing early signs of cardiovascular
disease in adolescent smokers, and that smoking at an early age increases the risk of lung
cancer.21:3¢ Consumption of alcohol during adolescence, in particular before age 14 has been
found to lead to increased risk of alcohol consumption, dependence and abuse in adults.?!
Adolescents have been found to be more vulnerable to alcohol-related harm compared to
other age groups from a given volume of alcohol.1” With respect to chronic disease risk, in
youth aged 15-24 years, alcohol consumption and illicit drug use are the first and fifth
ranked risk factors contributing to global disability adjusted life years (8% and 2% of global
DALYs respectively).37 Whilst tobacco smoking is often initiated in youth, it is reported to
not impact on DALYs in youth aged 15-24 years, with impacts from tobacco smoking only

apparent later in life.3” For example, in the 25-59 year and 60 years and over age group



tobacco smoking is the fourth and second ranked risk factor that contributes to global

DALYs respectively.37

A range of other negative social and behavioural outcomes have also been found to be
associated with tobacco, alcohol and illicit substance use in adolescence. These include
lower educational attainment, criminal activity, violence and aggressive behaviours, risky
sexual behaviour, intentional self-harm, and social problems including impacts on

employment and financial independence.34

PREVALENCE OF TOBACCO, ALCOHOL AND ILLICIT SUBSTANCE
USE IN ADULTS

Tobacco use

Globally it was estimated that between 11% and 39% of adults (15 years or older) were
current smokers in 2015-2016 (Figure 1.1).*® In high-income countries it is estimated

between 14.7%3° and 17.2%* of adults are current smokers (Table 1.5).
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Figure 1.1. Global estimates of adult population (aged 15 and over) smoking daily (as

percentage of adult population), 2015-201638

In Australia, 14.7% of adults were reported to be daily smokers in 2014-2015.50 However,

relatively higher rates of smoking are evident in some population groups. In 2011,



Table 1.5. Prevalence of tobacco, alcohol and illicit substance use in selected high-income countries

Country  Tobacco use Alcohol use Illicit substance use
United 15.1% people aged 18 or over are current smokers  52% are current regular drinkers (at least 12 drinks  Cannabis use 14.1% of people aged 15-64 years
States (2015)* in the last year; 2011)*? (2010)*
16.9% of people aged 15 or over heavy episodic illicit drug use by persons aged 12 years or over
drinking (2010)% 16.0% (2012)*
Canada 15% of people aged 15 or over current smokers 76% of people aged 15 or over consumed alcohol 11% of people aged 15 or over used an illicit drug
(2013)% in the past year (2013)* (2013)%4
17.8% of people aged 15 or over heavy episodic 11% of people aged 15 or over used cannabis in
drinking (2010)%72 the past year (2013)*
0.2% - 1% of people aged 15 or over used cocaine
or crack, hallucinogens, ecstasy,
speed/methamphetamine in the last year (2013)*
United 17.2% of people aged 18 or over were current 54-68% had an alcoholic drink in the last week 9% of adults reported illicit drug use in last year
Kingdom smokers (2015)% (2010)% (year)*®
28.0% of people aged 15 or over heavy episodic
drinking (2010)%72
New 16.3% of people aged 15 or over current smokers®  80.0% of people aged 15 or over past-year drinker ~ 1.1% of adults aged 16-64 years reported
Zealand  (2015/2016)* (2015/2016)* amphetamine use in the past year (2015-2016)*8

14.2% of people aged 15 or over daily smokers

(2015/2016)*7

20.8% of people aged 15 or over hazardous

drinkers® (2015/2016)%’

11% of adults aged 15 and over reported cannabis

use in the past year (2012-2013)*°




Country  Tobacco use

Alcohol use

Illicit substance use

Australia  14.7% of adults were daily smokers (2014-
2015)3950

12.8% of people aged 14 or older were daily
smokers (2013)°*

15.5% of people aged 14 or older were current

smokers (2013)°?

78.2% of people aged 14 or older reported recent
use of alcohol (2013)!

6.5% of people aged 14 or older reported
consuming alcohol daily (2013)>*

18.2% of people age 14 or older reported
consuming more than 2 standard drinks per day
(risk of lifetime harm; 2013)%!

26.4% of people aged 14 or older reported
consuming more than 4 standard drinks on 1
occasion at least once a month (monthly risk of
single occasion harm; 2013)>!

39.5% consume alcohol weekly (2010)8

10.9% of people aged 15 or over heavy episodic
drinking (2010)%72

42% of people aged 14 or older reported illicit
drug use in their lifetime (2013)°?

12.0% of people aged 14 or older reported recent
use of any illicit drug (2013)>!

10.2% of people aged 14 or older reported use of
marijuana/cannabis (2013)>!

2.5% of people aged 14 or older reported ecstasy
use (2013)>

2.1% of people aged 14 or older reported
meth/amphetamine use (2013)%!

2.1% of people aged 14 or older reported cocaine
use (2013)>

1.3% of people aged 14 or older reported
hallucinogen use (2013)°?

0.1% of people aged 14 or older reported heroin
use (2013)>

a Consumed at least 60 grams or more of pure alcohol on at least one occasion in the past 30 days; P Defined as a score of 8 points or more on the Alcohol Use Disorders Identification Test
(AUDIT); ¢ Smoke at least monthly; ¢ Defined as use of at least one of six illicit drugs in the past 12 months (cannabis, cocaine or crack, speed, ecstasy, hallucinogens or heroin).



Aboriginal and Torres Strait Islander people compared to non-Indigenous people, people
living in remote and very remote geographic locations compared to those living in major
cities, those living in the most socioeconomically disadvantaged areas compared to those in

other areas, were more likely to smoke.8

There is an overall worldwide declining trend in the prevalence of tobacco smoking,
particularly in many high-income countries including the United States, Canada, the United
Kingdom and New Zealand.*%52 A similar pattern of declining prevalence is evident in
Australia; with rates of smokers continuing to decline from 16.1% in 2011-2012 to 14.5%
in 2014-2015.39 However, smoking prevalence has decreased to a lesser extent for some
subgroups. For example, rates of smoking between 2011-2012 and 2014-2015 have

decreased to a greater extent in younger compared to older adults.3?

Alcohol consumption

Globally, there is considerable variation in the volume and patterns of alcohol consumption
by adults. Worldwide in 2015-2016 it was estimated that people aged 15 years or over
consumed between 0.1 and 12.2 litres of alcohol per capita (Figure 1.2). However, the
majority of people world-wide abstain from consuming alcohol, with 61.7% of people aged
15 years or older reporting no alcohol consumption in the previous year.1” The worldwide
prevalence of heavy episodic drinking (defined as 60 grams or more of alcohol in a single
occasion monthly) in adults in 2010 was 16%.17 In high-income countries, the prevalence of
heavy episodic drinking ranged from 4.5%" in New Zealand to 28.0%" in the United
Kingdom in 2010 (Table 1.5).

In Australia in 2014-2015, 10.7% of people aged 18 years or over had never consumed
alcohol and 80.6% had consumed alcohol in the previous year.3° Regarding the amount of
alcohol that was consumed, 17.4% of people aged 18 years or over reported consuming
more than two standard drinks per day and 44.4% consumed more than 4 standard drinks
on a single occasion.3 Relatively higher rates of alcohol use are evident in a number of
Australian population subgroups. For example, in 2011 people living in remote and very
remote geographic locations compared to those living in major cities were more likely to

consume more than two standard drinks of alcohol per day.8

Whilst there are some limitations of the data collected globally regarding the prevalence of

current drinkers, there is an increasing global trend in the volume of alcohol consumption



per capita.l” However, this increase is not evident in all high-income countries. For example,
between 2003-2005 and 2008-2010, the amount of consumption of alcohol by adults 15
years or older was stable in the United States (9.5 and 9.2 liters per capita respectively) and
Canada (9.8 and 10.2 litres per capita), decreased in the United Kingdom (13.2 to 11.6 litres
per capita) and increased in line with overall global trends in New Zealand (9.4 to 10.9 litres

per capita).l?
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Figure 1.2. Global estimates of alcohol consumption among population aged 15 and over (litres

per capita), 2015-2016>

In Australia, there is some evidence of a declining trend in alcohol consumption with
variation between measures of alcohol consumption and population subgroups. The
proportion of adults who consumed more than two standard drinks a day decreased from
19.5% in 2011-2012 to 17.4% in 2014-2015,3° with the proportion of males doing so
decreasing from 29.1% to 17.4%, with no change for females over the same time period
(2011-2012 10.1%, 2014-2015 9.3%). In contrast, the proportion of adults consuming four
or more alcoholic drinks on a single occasion in the last year was stable between 2011-2012

(44.7%) and 2014-2015 (44.0%).3°

Illicit substance use

In 2014 it was estimated that globally 5.2% of individuals or 247 million people used an
illicit substance in the past year.23 The illicit substances most commonly reported to be used

were cannabis, amphetamines, opiates, opioids, and heroin.23



Whilst there is some inconsistency in the measurement of illicit substances across high-
income countries, the reported prevalence of any illicit drug use in the last year in the United
States, Canada, United Kingdom and New Zealand ranges from 0.2%* to 11%* (Table 1.5).
Across all such countries, cannabis is consistently reported to be the illicit drug most

commonly used.

In Australia in 2013, 15% of people aged 14 years or older reported illicit drug use in the
previous 12 months.5! Relatively higher rates of illicit drug use are evident in some
population groups. In 2011, Aboriginal and Torres Strait Islander people compared to non-
Indigenous people, people living in remote and very remote geographic locations compared
to those living in major cities, and people who were unemployed compared to those who

were employed, were more likely to have used an illicit drug.8

Global trends in the prevalence ofillicit substance use vary by substance type. For example,
data from the 2016 United Nations Office on Drugs and Crime?23 report show the prevalence
of cannabis and amphetamine use is stable, whereas the prevalence of cocaine use is

rising.23

Within Australia, trends in the prevalence of illicit substance use similarly vary by
substance. Overall, the proportion of people aged 14 or older in Australia that recently used
any illicit drug was stable between 2004 and 2013 at 15%. Whilst this stable trend was
evident for a number of illicit drugs (including cannabis, methamphetamine) it was not
evident for use of other illicit drugs. For example, between 2010 and 2013, recent use of

ecstasy declined whereas use of cocaine in the last 12 months increased.5+

PREVALENCE OF TOBACCO, ALCOHOL AND ILLICIT SUBSTANCE
USE IN ADOLESCENTS

Substance use by adolescents is common, is often considered a normal part of adolescence,
and can be intermittent or experimental. However, initiation to substance use during
adolescence increases the risk of both short and long-term harms as described in section

1.4 above.

Tobacco use



The Global Youth Tobacco Survey estimated the current use of tobacco products by
adolescents aged 13-15 years from 131 countries between 2007 and 2014 to be 18% for
males and 8% for females.55 In high-income countries, between 23%> and 45%% of all
adolescents had ever smoked a cigarette and between 5%>38 and 11%* were current

smokers (typically defined as one or more cigarettes in the last week) (Table 1.6).

In Australia in 2014, of adolescents aged 12-17 years, 19% had ever smoked a cigarette, 8%
had smoked a cigarette in the last month and 5% were current smokers.>° The prevalence
of tobacco smoking is similar for males and females aged 12-17 years, and tobacco smoking
increases with age, with 6% of 12 year olds having ever smoked a cigarette compared with

39% of 17 year olds.58

Across high-income countries, such as the United States, Canada, the United Kingdom and
New Zealand the prevalence of current smoking by adolescents is declining.55 In Australia,
the prevalence of smoking in adolescents is similarly declining. For example, only 5% of 12-
17 year olds were current smokers in 2014 compared to 7% in 2008.58 This decline is

similar across both males and females, and younger and older adolescents.58

Alcohol consumption

Whilst global estimates of adolescent alcohol use are limited due to lack of survey data from
low income countries,8 between 43%?56 and 71%>’ of adolescents in high-income countries
have ever consumed an alcoholic drink (Table 1.6). With respect to more regular use,
between 25% and 30% of all adolescents in high-income countries consumed an alcoholic
drink in the last month. For measures of risky or binge drinking (typically defined as 5 or
more drinks on one day in the last month), between 22% and 52% of all adolescents report

risk drinking.

In Australia, 68% of adolescents aged 12 to 17 years had ever had an alcoholic drink, 25%
had consumed alcohol in the last month and 5% reported single occasion risky drinking (5
or more alcoholic drinks on one occasion) in the last week in 2014.58 The prevalence of
alcohol use differs by both age and gender. For example, in 2014 the prevalence of alcohol

use in the past year increased with age (19% of 12 year olds, 76% of 17 year olds), and



Table 1.6. Prevalence of tobacco, alcohol and illicit substance use in adolescents from selected high-income countries

Country

Tobacco use

Alcohol use

Illicit substance use

United States

Canada

United Kingdom

Ever: 45% (Grades 7-12; 2011)*’

Daily: 1.4% (8th graders; 2014); 3.2% (10th
graders; 2014); 6.7% (12th graders; 2014)%°
Use in last month: 8% (12-17 years; 2011)%!

Ever: 25.5% (15-19 years; 2010)52

Current smoker: 11% (15-19 years; 2013);
6% (15-17 years; 2013)%

Daily smoker: 5% (15-19 years; 2013); 2%
(15-17 years; 2013)*

Ever: 23% (11-15 years; 2012)°°

Use in last week: 4% (11-15 years; 2012)>®
Regular smoker: 10% (15 year; 2012)%¢

Ever: 71% (Grades 7-12; 2011)*’

Use in last month: 13% (12-17 years;
2011)%

Use in last month: 38% (Grades 7-12;
2011)*

Binge drinking® last month: 7% (12-17
years; 2011)5?

Binge drinking? last month: 22% (Grades 7-
12; 2011)*’

Heavy episodic drinking last 30 days®:
19.8% (15-19 years; 2010)*’

Use in past year: 60% (15-19 years; 2013)%
Heavy episodic drinking® last 30 days:
33.2% (15-19 years; 2010)*’

Ever: 43% (11-15 years; 2012)°®
Ever drunk: 74% (15 years; 2012)>°
Drunk in last week: 25% (15 years; 2012)°¢

Ever any drugs: 31% (15 years; 2016)%°
Any drug in last year: 12% (15 years;
2016)%°

Any drug in last month: 6% (15 years;
2016)%°

Any illicit drugs: 23% (15-19 years; 2013)*
Used cannabis in last year: 22% (15-19
years; 2013)%

Ever marijuana: 40% (11-15 years; 2012)°°
Used marijuana in last 30 days: 23% (11-15
years; 2012)°®




Country

Tobacco use

Alcohol use

Illicit substance use

New Zealand

Australia

Current smoker: 6% (15-17 years;
2015/2016)*

Ever: 6.8% (12-17 years; 2013)>!

Daily smoker: 3.4% (12—17 years; 2013)>!
Current smoker: 5.1% (12-17 years; 2014)58
Weekly use: 1.1% (12-17 years; 2013)>!
Use in last month: 7.5% (12-17 years;

2014)58

Heavy episodic drinking® last 30 days:
40.5% (15-19 years, 2010)*’

Use in last year: 57% (15-17 years;
2015/2016);%

Heavy episodic drinking® last 30 days:
17.8% (15-19 years; 2010)*’

Ever: 68.0% (12-17 years; 2014)58
Recent drinker®: 28.8% (12-17 years;
(2013)2

Current drinker®: 14.6% (12-17 years;
2014)58

Weekly use: 3.4% (12-17 years; 2013)>!

Ever used cocaine: 7% (11-15 years;
2012)%

Used cocaine in the last 30 days: 3% (11-15
years; 2012)°¢

Ever used ecstasy: 8% (11-15 years; 2012)°°
Ever used hallucingens: 9% (11-15 years;
2012)5

Ever used heroin: 3% (11-15 years; 2012)°®
Ever used methamphetamine: 4% (11-15
years; 2012)°¢

At least monthly marijuana: 22.6% (12-18
years; 2012)%3

Ever marijuana: 15.8% (12-17 years;
2014)58

Marijuana in last month: 7.1% (12-17
years; 2014)58

Ever any illicit: 14.9% (12-17 years; 2014)58




Country Tobacco use Alcohol use Illicit substance use

Use in last year: 13.8% (12-17 years; Daily use: <0.1% (12-17 years; 2013)>! Any illicit last month: 6.9% (12-17 years;
2014)58 Use in last month: 25.0% (12-17 years; 2014)58
2014)58

Use in last year: 45.1% (12-17 years;
2014)58

Single occasion risky drinker®: 4.9% (12-17
years; 2014)58

Heavy episodic drinking® last 30 days:
19.6% (15-19 years; 2010)7

a5 or more alcoholic drink on one occasion; P Consumed at least 60 grams or more of pure alcohol on at least one occasion in the past 30 days; ¢ Consumed at least a full serve of alcohol in the
previous 12 months; 4 Consumed alcohol in the past 7 days; ¢ Drank five or more drinks on one day in past seven days.



depending on age group, either males or females reported a higher prevalence of use (15
year olds: females were more likely than males; 12-13 year olds: males were more likely

than females).58

The prevalence of alcohol use by adolescents is declining in high-income countries such as
the United States, Canada, the United Kingdom and New Zealand.586%65 Consistent with
international trends, the proportion of students reporting alcohol use in Australia is also
declining. For example, the proportion of adolescents aged 12 to 17 years who consumed
alcohol in the past week, month and in their lifetime, was significantly lower in 2014
compared to 2011 (past week: 14.7% v 17.4%; past month: 25.0% v 29.1%; lifetime: 68.0%
v 74.0%; p<0.01).58 Such declines in prevalence are consistent across both males and

females, and younger and older adolescents.58

Illicit substance use

A global survey in 2012 reported 17.9% of adolescents aged 12-17 years reported use of
any illicit substance.?2 In high-income countries between 15%>58 and 40%?5¢ of adolescents
have ever used an illicit substance, and between 6%® and 23%°> have used an illicit
substance in the last month (Table 1.6). The most commonly used substances across such

countries were marijuana (23%), hallucinogens (9%), ecstasy (8%) and cocaine (7%).57

In 2014 in Australia, of all adolescents aged 12-17 years, 16% had used marijuana, 3% had
used hallucinogens, 3% had used ecstasy, and 2% each had used amphetamines, opiates or
cocaine.>8 The use of substances such as cannabis, hallucinogens, ecstasy and amphetamine
by adolescents aged 12-17 years appears to increase with age, whereas the use of inhalants
appears to decrease with age.58 Differences by gender in the use of illicit substances is
evident for some age groups for some substances, with males more likely to use illicit

substances than females.58

The prevalence of illicit substance use in adolescents internationally is reported to be
declining. Global survey data from adolescents aged 12-17 years reported use of any illicit
substance to be at the lowest prevalence in 10 years in 2012 at 17.9% compared with 19.0%
in 2011.22 This decline in any illicit substance use has been reported for a number of high-
income countries including the United States,é® the United Kingdoms¢ and New Zealand,é3
whereas for other high-income countries such as Canada#4 the prevalence of illicit substance

use by adolescents is reported to be stable.



Within Australia the proportion of adolescents aged 12-17 years reporting any illicit
substance use in their lifetime did not change between 2008 and 2014.58 Whilst the use of
cannabis over the same time period did not change, differing patterns of use were found for
other illicit substances. Between 2008 and 2014 the prevalence of inhalant, hallucinogen,
amphetamine, opiate and cocaine use by adolescents aged 12-17 years declined.58 Similarly,
the use of ecstasy by 12-17-year-old adolescents declined between 2008 and 2014, whereas
ecstasy use in the last month by 16-17 year olds between 2011 and 2014 increased.58 Such

trends in use across all illicit substances were similar when examined by age and gender.58

PREVENTION OF TOBACCO, ALCOHOL AND ILLICIT SUBSTANCE
USE AMONG ADOLESCENTS

Various population level initiatives are implemented by governments to prevent the harm
caused by the use of tobacco, alcohol and illicit substances. Such initiatives include
legislation, regulation, and mass media campaigns. In response to evidence that first use of
such substances typically occurs during adolescence, and that such use during adolescence
predicts greater harm and dependence later in life, governments have implemented a range
of initiatives that specifically aim to prevent substance use by adolescents (see Table 1.7).
Such initiatives include population wide guidelines with respect to the consumption of
tobacco and alcohol, with specific guidance for children and adolescents; legislation to
restrict the availability or access of tobacco, alcohol and illicit substances by children and
adolescents; and national substance use prevention strategies that provide broad
recommendations regarding interventions to prevent tobacco, alcohol and illicit substance

use by adolescents.

Guidelines regarding the safe consumption of tobacco and alcohol

Tobacco use

As reported by the United States Surgeon General in 2010, there is no safe level of tobacco
consumption or exposure to second hand tobacco smoke.6¢ This finding extends to all
tobacco products, including smoking cigarettes, pipes, cigars and smokeless tobacco, and all

members of the population, including adolescents.



Table 1.7. Population level substance use prevention initiatives applied to prevent tobacco, alcohol and illicit substance use in young people*

Strategy Hypothesised mechanism through which effect occurs Tobacco Alcohol Ilicit
substances

Scheduling of substances under Substances will be available and used for only medical or scientific n/a n/a 4

international conventions that do not purposes, on the assumption that people will be deterred from using

permit use for non-medical purposes illegal substances in fear of criminal penalties for selling and use

Availability restrictions Restrict the number and type of outlets that can sell the substance to v v n/a
reduce sales and overall consumption

Sales restrictions Restriction of selling hours might reduce consumption and acute harms v v n/a
associated with use

Minimum legal age for use Substance use will be minimised because it is not legal to purchase; v v n/a
implemented through civil penalties for selling and use of substance

Taxation Increasing price will decrease demand and use v v n/a

Banning advertising of products Reduces the extent to which substances are marketed and promoted to v v n/a
reduce acceptability and normalisation of use

Mass media campaigns Young people will receive messages from governments or other v v v
agencies about the harms of using drugs and might be deterred from
doing so

Psychologically-based interventions Young people will learn about the risks and harms of using substances, v v v

targeting populations of young people (e.g.  and develop skills to refuse offers to use substances

schools)

Psychologically-based interventions v v v

targeting parents of young people

Family-based interventions focus on psychosocial development rather
than exclusively on the prevention of the target drug use, and might
potentially improve many areas of a young person’s development,
including information about substance use, development of rules,
monitoring and supervision and parent—child communication

*Adapted from Stockings 2016.57



Alcohol consumption

There is uniformity across international guidelines that adult consumption of alcohol
beyond a specified level should be avoided to reduce risk of harm,68-72 however there is no
consensus regarding what actual level of alcohol consumption is ‘safe’ to consume on a daily

basis or a single occasion to reduce either acute or chronic risk of harm (Figure 1.3).
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Figure 1.3. International recommendations regarding safe level of alcohol consumption per
day in adults to avoid long term risk of harm compared to Australian guidelines and standard

drinks®

Across high-income countries there is similar variability in recommendations regarding the
safe level of alcohol consumption by adolescents (Table 1.8). With respect to children and
young people, guidelines from the United States,8 New Zealand”? and Australia®® provide

consistent specific guidance and recommend not drinking alcohol to be the safest option for



Table 1.8. Guidelines regarding the safe consumption of alcohol in selected high-income countries

Country Guideline

Recommendation for adults

Recommendation for adolescents

United States 2015-2020 Dietary Guidelines for

Americans®®

Canada Low-Risk Alcohol Drinking
Guidelines’?

United United Kingdom Chief Medical

Kingdom Officer Guidelines”

Ministry of Health
recommendation’®

New Zealand

Women consume no more than one alcoholic drink® per day
Men consume no more than 2 per day.

Reduce long-term health risks by drinking no more than:

e 10 standard drinks® a week for women, with no more than 2
standard drinks a day most days;

e 15 standard drinks a week for men, with no more than 3 standard
drinks a day most days;

e  Plan non-drinking days every week to avoid developing a habit.

Reduce risk of injury and harm on any single occasion:

e Women drink no more than 3 standard drinks;
e  Men drink no more than 4 standard drinks.

Drinking no more than 14 units of alcohol per week.

To reduce long term risk of harm:

e Women drink no more than two standard drinks® a day and no
more than 10 standard drinks a week, inclusive of two alcohol-free
days a week;

e Men drink no more than 3 standard drinks a day to reduce long-
term health risks and no more than 15 standard drinks a week,
inclusive of two alcohol-free days a week.

To reduce risk of injury on a single occasion of drinking:

e Women drink no more than 4;

Anyone younger than 21 years of
age should not consume alcohol.

Delayed at least until the late teens
and be consistent with local legal
drinking age laws.

Once a decision to start drinking is
made, drinking should occurin a
safe environment, under parental
guidance and at low levels (i.e., one
or two standard drinks® once or
twice per week).

No specific guidelines for children
and adolescents.

Not drinking alcohol is
recommended to be the safest
option for children and young
people.




Country Guideline Recommendation for adults Recommendation for adolescents

e  Men drink no more than 5 standard drink on any single occasion.

Not drinking and delaying initiation
of drinking alcohol for children and
young people under the age of 18

Australia National Health and Medical Long term risk of harm:

Research Council guidelines® i
& e Consume no more than two standard drinks® a day to reduce the

risk of alcohol-related harm over a lifetime. ]
years is recommended.

Short term risk of alcohol related injury on a single occasion of drinking:

e No more than four standard drinks should be consumed.

a One alcoholic drink-equivalent is defined as containing 14 grams (0.6 fl 0z) of pure alcohol; ® A "standard drink" is equal to a 341 ml (12 oz.) bottle of 5% strength beer, cider or cooler; a 142
ml (5 oz.) glass of 12% strength wine; or a 43 ml (1.5 oz.) shot of 40% strength spirits (NB: 1 Canadian standard drink = 17.05 ml or 13.45 g of ethanol); ¢ One standard drink equals 10 grams of

pure alcohol; 4 10g of alcohol (equivalent to 12.5 mL of pure alcohol).



children and young people (Table 1.8). No guidance specific to adolescents is provided in United
Kingdom alcohol consumption guidelines,”! and both delayed initiation and a low level of
consumption is recommended for young people in the Canadian Low-Risk Alcohol Drinking

Guidelines.?2

Legislation to restrict the availability of, or access to tobacco, alcohol and illicit

substance use by children and adolescents

Across high-income countries, laws prohibit the purchase and consumption of tobacco and
alcohol by some people, and the use of most illicit substances by all people (e.g. cannabis,
opiods). For tobacco and alcohol this variously involves legislation covering who can purchase;
the location of consumption; time and day of purchase and consumption; the product type
available for purchase; and the promotion of products. Legislation that relates specifically to
adolescents in selected high-income countries is summarised in Table 1.9 and the following

section.

Tobacco use

To restrict access to and subsequent harm from tobacco products, laws are implemented by
governments internationally making it illegal to sell or supply tobacco products to children and
adolescents. In the United States, Canada, the United Kingdom, New Zealand and Australia the

minimum legal age to purchase tobacco products is 18 years of age (Table 1.9).7*77

Alcohol consumption

Governments internationally implement legislation that relate to alcohol and children and
adolescents. Such legislation addresses the age at which it is legal for adolescents to consume,
purchase or attend premises that supply alcohol, as well as legislation related to the supply of
alcohol to children and young people, and alcohol advertising. Whilst there is variation both
between, and within high-income countries the most common legislation relates to the age at
which it is legal to purchase alcohol and the age at which it is legal to consume alcohol. The legal
age of alcohol purchase across high-income countries ranges from 18 to 21 years of age.”*® The

age from which it is legal to consume alcohol generally ranges from 16 to 21 years of age, however



Table 1.9. Legislation regarding the sale to and consumption of tobacco, alcohol and illicit substances by adolescents in selected high-income countries

Country  Tobacco legislation Alcohol legislation Illicit substance legislation
United The Family Smoking Prevention National Minimum Drinking Age Act’® bans the The Controlled Substance Act®® prohibits the
States and Tobacco Control Act”® restricts tobacco purchase of alcoholic drinks by people under the possession of controlled substances including
marketing and sales to youth by banning: age of 21 years. cannabis, cocaine, amphetamines, ecstasy, heroin.
e Sales to minors;
e Vending machine sales (except in adult-only The legal age of alcohol consumption varies by
facilities); individual states.
e Sale of packages of fewer than 20 cigarettes;
e Tobacco-brand sponsorships of sports and All states prohibit the provision of alcohol to
entertainment events or other social or children, however within a number of states it is
cultural events; legal to provide alcohol to your own child.
e Free giveaways of sample cigarettes and
brand-name non-tobacco promotional items.
Federal law requires states to have a minimum age
of 18 years for sale/purchase of tobacco products.
Canada  The Tobacco Act’ prohibits: Under the Constitution of Canada,’® each province  Controlled Drugs and Substances Act® prohibits

e Sale of tobacco products to persons under 18
years of age;

e  Promotion and advertising of tobacco products
when the terms "light" or "mild" are used.

or territory sets its own drinking age which ranges
from 18-19 years of age.

In most provinces and territories alcohol may not
be sold to persons of legal age who intend to
transfer it to minors.

the posession of various illicit drugs including
cannabis, methamphetamines, amphetamines,
LSD.




Country  Tobacco legislation Alcohol legislation Illicit substance legislation
United The Children and Young Persons (Sale of Tobacco Licensing Act 2003%° (England and Wales) states it Misuse of Drugs Act 197128 describes unlawful
Kingdom etc.) Order 20077° states the minimum purchase is illegal to sell, serve, offer or consume alcoholic supply; intent to supply, import or export and
age to be 18 years of age. beverages on licensed premises under the age of unlawful production of cocaine and crack, ecstasy,
18, with the exception of minors aged 16 or 17 heroin, LSD, methadone, methamphetamine,
Tobacco Advertising and Promotion Act 2002 who may consume wine, beer or cider on licensed  amphetamine and cannabis.
(“TAPA”)® governs tobacco advertising, promotion  premises when ordered with a meal, and
and sponsorship, other than on broadcast media. accompanied by an adult.
The Tobacco Advertising and Promotion (Display)
(England) Regulations 2010 prohibit the display
and advertising of tobacco products in most retail
shops.
New Smoke-free Environments Act 1990:7° Sale of Liquor Act 19898 stipulates: Misuse of Drugs Act 19752 prohibits the use,
Zealand e Legal alcohol purchase age of 18 years; possession, cultivation or trafficking of illegal

Requiring smokefree indoor workplaces,
including restaurants and bars;

e Limiting tobacco advertising and promotion

and the sponsorship of events or activities by
anyone who manufactures or sells tobacco;

e  Restricting the sale or supply of tobacco

products to those over 18-years-of-age;

e Not allowing the sale of single cigarettes and

packs of fewer than 20 cigarettes;

e  Requiring the buildings and grounds of schools

and early childhood centres to be smokefree.

e Minors are not permitted in a restricted area;

e  Minors are permitted in a supervised area if
accompanied by a parent or guardian;

e Minors can only be supplied alcohol by a
parent or guardian (who must do so in a
responsible manner);

e  Promoting alcohol in any way likely to appeal
to minors is an offence.

drugs including methamphetamine, magic
mushrooms, cocaine, heroin, LSD (Acid), cannabis
opium, ecstasy and amphetamine-type substances




Country  Tobacco legislation

Alcohol legislation

Illicit substance legislation

Australia  All State Governments in Australia have legislation

that:

e Make itillegal for retail outlets to sell tobacco
products to young people under 18 years of
age;

e Impose penalties on those selling and in some
cases, supplying to minors;

e  Restrict the location of vending machines.””

The legal drinking age across all Australian states is
18 years of age. Individual state laws govern the
sale and consumption of alcohol, some of which
have additional regulations with respect to
adoelscents:
e South Australia - Liquor Licensing Act
1997;%°
e Victoria - Liquor Control Reform Act
1998;°1
e New South Wales — Liquor Act 2007;%?
e  Western Australia - Liquor Control Act
1988%2 and the Liquor Control Regulations
1989;%
e Queensland — Liquor Act 1992;%
e Tasmania - Liquor Licensing Act 1990.%

The Commonwealth Criminal Code Act 1995°%
prohibits the import and export of certain drugs
(including narcotics and cannabis), whereas State
and Territory laws prohibit the possession, use and
supply of illicit drugs. For example, the NSW Drug
Misuse and Trafficking Act 1985% prohibits the
use, possession, supply and trafficking of cannabis,
heroin, ecstasy, amphetamines, LSD, cocaine, and
methadone.

Therapeutic Goods Act 1989 enables access to
medicinal cannabis products for clinical trials and
individual patients under the Special Access and
Authorised Prescriber Schemes administered by
the Therapeutic Goods Administration (TGA).%®




this is dependent on where the alcohol is consumed.”®# For example in the United Kingdom
the consumption of alcohol on licensed premises is prohibited for those under 18 years of
age, however it is legal for people 16 years of age to consume alcoholic beverages such as
wine or beer on licensed premises when accompanied by an adult and ordered with a meal8°
(Table 1.9). In Australia, 18 years of age is the legal age for purchase and consumption of
alcohol on licensed premises.82-8¢ There is no law within Australian jurisdiction that

prohibits the consumption of alcohol on private premises for people under 18 years of age.

lllicit substance use

Across most high-income countries including Australia, legislation prohibits the use,
possession, production and supply of illicit substances by all members of society, including
children and adolescents (Table 1.9). Medicinal use of some illicit substances, such as

cannabis, is legal in some high-income countries including Australia.®

Substance use prevention strategies to reduce tobacco, alcohol and illicit

substance use by adolescents

Given the considerable burden of illness associated with adolescent use of tobacco, alcohol
and illicit substance, both during adolescence and later in adulthood, governments have
implemented and invested in various national strategies that aim to provide
recommendations for the prevention of such harms. These include strategies that address
the use of tobacco, alcohol or illicit substance use across the lifecourse including
adolescence, as well as strategies to prevent the use of tobacco, alcohol or illicit substance
use by children and young people specifically. Table 1.10 provides examples of such
national strategies in selected high-income countries. Whilst there is variation between
strategies with respect to how to prevent harms from substance use, recommendations
commonly include:

e interventions be implemented in multiple community settings (including schools);

e universal or whole of population strategies are implemented;

e interventions be implemented that address factors known to be associated with

adolescent substance use (i.e. protective factors) and individual resilience.

Similar to international examples of the population level strategies to prevent adolescent
substance use (Table 1.7), the Australian National Drug Strategy 2010-201597 provides

recommendations for reducing harms from tobacco, alcohol and illicit substance use by



adolescents. Key recommendations that relate to interventions relevant to the prevention

of tobacco, alcohol or illicit substance use by adolescents include settings-based approaches



Table 1.10. Substance use prevention strategies to reduce tobacco, alcohol and illicit substance use by adolescents in selected high-income countries

Country National Policy or Recommended intervention Recommendations regarding Recommendations regarding intervention content (e.g.
Strategy / settings prevention approach (universal, protective factors, risk factors and resilience)
Year published selective, indicated)

United United States School-based substance use Not stated. Substance use prevention efforts must be

States National Drug prevention programs. comprehensive in scope and take into account both risk
Control strategy factors (e.g., aggressive behaviour, drug availability, and
2013; 2013% poverty) and protective factors (e.g., parental influence,

academic competence, and family support).
Canada National Framework  Substance use control should Preventing and reducing the harms  Problematic substance use is shaped by social and other

for action to reduce
the harms
associated with
alcohol and other
drugs and
substances in
Canada; 2005

occur within the context of a
young person’s family and
community.

associated with alcohol and other
drugs and substances require
activities, programs, and policies
that include a combination of
population-based and targeted
intervention.

factors. Addressing problematic substance use requires
a population health approach that addresses potential
risk and protective influence of socio-economic status,
culture, gender, housing, education, geography, family,
law and policies, and other factors.

Create supportive environments that promote the
health and resiliency of individuals, families and
communities in order to prevent problematic use of
alcohol, other drugs and substances.




Country National Policy or Recommended intervention Recommendations regarding Recommendations regarding intervention content (e.g.
Strategy / settings prevention approach (universal, protective factors, risk factors and resilience)
Year published selective, indicated)
United Drug Strategy 2010;  Schools have a clear role to Vulnerable groups - such as those Not stated.
Kingdom 20101 play in preventing drug and who are truanting or excluded from
alcohol misuse as part of school and those at risk of
their pastoral responsibilities  involvement in crime and anti-social
to pupils by providing behaviour, those with mental ill
accurate information on health, or those whose parents
drugs and alcohol through misuse drugs or alcohol - need
drug education and targeted  targeted support to prevent drug or
information. alcohol misuse or early intervention
when problems first arise.
New National Drug Policy  Develop a system map of Not stated. The promotion and protection of wellbeing integrates
Zealand 2015 to 2020; potential resilience and physical, mental and social needs to strengthen

20151

intervention points across a
person’s life stages.

protective factors for individuals, families and
communities.

Create a people-centred intervention system: develop a
system map of potential resilience and intervention
points across a person’s life stages.




Country National Policy or Recommended intervention Recommendations regarding Recommendations regarding intervention content (e.g.
Strategy / settings prevention approach (universal, protective factors, risk factors and resilience)
Year published selective, indicated)

Australia National Drug Priority settings for Whole-of-population strategies for Work with other national policies to reduce risk factors

Strategy 2010-2015;
2011%7

preventive interventions on
alcohol, tobacco and other
drugs include families,
educational settings and
communities.

Improve the application of
evidence based whole-of-
school drug education
policies and programs.

alcohol and tobacco and for those
illegal drugs that are widely used.

Targeted approaches to users and
at-risk groups.

Successfully reducing the misuse of
alcohol, and the use of tobacco and
other drugs requires a range of
approaches across the continuum
of use, from experimental to
dependent use.

and build protective factors, while recognising the
diverse range of influences on drug use. Support efforts
to promote social inclusion and resilient individuals,
families and communities.

Socially inclusive communities and resilient individuals
and families are less likely to engage in harmful drug
use.

Resilient individuals can adapt to changes and negative
events more easily and reduce the impacts that
stressors have on their lives—and are less likely to use
drugs.




such as those delivered within schools, and those that address social inclusion and

resilience of individuals.%7

Despite the broad recommendations in national guidelines in both Australia and other high-
income countries regarding setting, prevention approach and intervention content, little
guidance is provided in these guidelines regarding which interventions or which specific

intervention content should be implemented in each recommended setting.

SCHOOLS AS A SETTING FOR THE PREVENTION OF ADOLESCENT
TOBACCO, ALCOHOL AND ILLICIT SUBSTANCE USE

As indicated in Table 1.10, schools are commonly recommended as a setting for the
prevention of adolescent tobacco, alcohol and illicit substance use.”’*°* Schools not only
provide access to the majority of adolescents,10 they also have a significant role in the
growth and development of adolescents;!! and embrace values, curricula and policy that

focus on supporting students’ health and wellbeing.12

Approaches to school-based interventions

Universal school-based interventions

Universal substance use prevention interventions are common in schools.102-104 [n a school
setting, universal substance use prevention interventions involve delivery to all students in
a school, a grade or class195:196 regardless of an individual’s risk of substance use to prevent
initiation to substance use. In contrast, selective prevention approaches are delivered to
those groups of students who are identified as having an elevated risk of substance use, and
indicated interventions are those that are delivered to individuals who have already
initiated substance use.106 For universal interventions, investigation of intervention effects
across student subgroups is recommended to identify whether all students benefit from

such interventions.107:108

Health Promoting Schools Framework

An approach to implementing universal school-based prevention-focused interventions in
schools that is frequently adopted in high-income countries is the World Health
Organization’s Health Promoting Schools (HPS) framework.19 The HPS framework involves

a whole-school approach to the delivery of health promotion interventions, an approach



that has been applied to the prevention of various health risks such as substance use,
physical activity and fruit and vegetable consumption.105 The framework targets three
domains of school activity: i) curriculum, teaching and learning; ii) ethos and environment;
and iii) partnerships and services.109 A systematic review of interventions based on the HPS
framework suggested that it is effective in improving a range of student health outcomes

including tobacco use, but not alcohol or illicit substance use.105

Evidence from systematic reviews regarding universal school-based
interventions in reducing adolescent substance use

Numerous systematic reviews have been undertaken to determine the effectiveness of
school-based interventions (universal or otherwise) in reducing adolescent tobacco, alcohol
and illicit substance initiation and use.102-104110-114 Sych reviews have broadly focused on
assessing the efficacy of any intervention approach that is implemented within schools. For
example, three separate Cochrane reviews have examined the effectiveness of school-based

interventions to reduce tobacco,1%4 alcohol193 or illicit substance use.102

For the prevention of tobacco use by children and adolescents, a Cochrane systematic
review assessing the effectiveness of school-based interventions on outcomes including
preventing initiation and frequency of use was published in 2013 by Thomas et al.194 The
review included 134 randomised controlled trials (involving 428,293 participants) of any
prevention approach (i.e. not limited to universal interventions), and classified
interventions into five subgroups for analysis: i) information only curricula; ii) social
competence curricula (interventions aiming to help adolescents to refuse substance use
offers), iii) social influence curricula (interventions aiming to increase adolescents’
awareness and skills in identifying and addressing social influences that support substance
use), iv) combined social competence and social influence curricula, and v) multimodal
programs.19¢ For these subgroups, meta-analyses showed evidence of effect for
interventions that combined social competence and social influence interventions at both
short and long term follow up, and social competence interventions at long term follow up

only.104

For the prevention of alcohol use, a Cochrane systematic review assessing the effectiveness
of universal school-based interventions in preventing alcohol misuse and intiation in
school-aged children was published in 2011 by Foxcroft et al.193 The review included 53

randomised controlled trials.103 Whilst pooled effects via meta-analysis were not able to be



calculated due to the heterogeneity of included studies (including heterogeneity of
interventions, populations and outcome measures), authors reported that 20 of the
included studies reported statistically significant reductions in alcohol, of which most
employed generic psychosocial and developmental prevention interventions.103 The
authors defined such psychosocial approaches as any intervention that aimed to develop
the psychological or social skills of young people and concluded that such interventions

require further examination to confirm their effectiveness.103

For the prevention of illicit substance use, a Cochrane systematic review evaluating the
effectiveness of universal school-based interventions in reducing drug use was published in
2014 by Faggiano et al.192 Fifty-one controlled studies (involving 127,146 participants)
were included in the review that were categorised by intervention type for analysis as
knowledge-focused, social competence-focused, social norms-focused, combined programs,
or other types of interventions.102 Results from meta-analyses showed evidence of effect for
interventions that were based on a combination of social competence and social influence

approaches.102

Whilst the categorisation and definitions of intervention approaches differ across the three
Cochrane reviews, when combined the results suggest the potential of social influence,
social competence and some psychosocial approaches in the prevention of substance use by
adolescents.102-104 Such approaches address a range of factors associated with substance
use, including decision-making skills, self-efficacy and social skills. The review findings
suggest the potential for interventions that address such factors to be effective in reducing

adolescent substance use.

Resilience protective factors

As previously described and shown in Table 1.10 above, addressing the ‘resilience’ of
individuals and related protective factors is recommended in international and Australian
substance use prevention strategies as an approach to reducing harms associated with
substance use.97:98101 Ag a consequence, significant government and school investment is
made in the delivery of such interventions. Such recommendations and investments are
broadly, but not specifically supported by the previously described findings of systematic
reviews of school-based substance use interventions suggesting that interventions that
address psychosocial traits, social skills and social competence have the potential to reduce

adolescent substance use.102-104



The study of resilience has stemmed from research examining why some children exposed
to risk factors (such as poverty or familial conflict) that are associated with an increased
risk of negative outcomes (such as substance use) thrive under such circumstances.!15
Despite a large body of research that has been undertaken regarding the concept of
‘resilience’ in children, there is no consensus on its definition (see Table 1.11). Most broadly,
resilience is suggested to be a “process, capacity or outcome of successfully adapting to

challenging or threatening circumstances”.116

As a process or capacity, resilience has been described as involving interactions between
risk factors and protective processes that modify the effects of adverse life events.117:118 Risk
factors include those factors found to be associated with an increased risk of a negative
outcome in adolescents, whereas those found to be associated with a decreased risk of a
negative outcome are defined as protective factors. The protective factors of children who
demonstrate resilience have been variably labelled as promotive factors, social-emotional
skills, resources, strengths and assets. Hereafter in this thesis, such characteristics are
referred to as resilience protective factors.117:119-121 Whilst there is no consensus on the
definitive set of such protective factors that lead to an individual demonstrating resilience,
classification of the most commonly reported factors, such as that proposed by Masten!22
has been reported (Table 1.12). Resilience protective factors are frequently categorised, as
either those that relate to personal sKills or traits of an individual (individual factors), or to
those that relate to the social environment of an individual such as family, school and

community protective factors (environmental factors).123-125



Table 1.11. Definitions of resilience*

Author, Year

Definition of resilience

The Oxford Dictionary of
English, 2005

World Health Organization,
2009

American Psychological
Association, 2009

Masten, 1990; Masten,
2001; Masten, 2006

Werner, 1992
Rutter, 1999

Luthar, 2000

Adger, 2000

Curtis, 2003

Connor, 2003

Kitano, 2005

Able to recoil or spring back into shape after bending, stretching, or being compressed; (of a person) able to withstand or recover quickly
from difficult conditions.

Something that embraces positive adaptation, with protective factors and assets that moderate risk factors and therefore reduce the impact
of risk on outcomes.

The process of adapting well in the face of adversity, trauma, tragedy, threats, or even significant sources of stress — such as family and
relationship problems, serious health problems, or workplace and financial stressors. It means ‘bouncing back’ from difficult experiences.

The process of, capacity for, or outcome of successful adaptation despite challenging or threatening circumstances; good outcomes in spite
of serious threats to adaptation or development; processes and patterns of positive adaptation in development, during or following threats
to adaptation.

An innate self-righting mechanism.
Effective negation of risk exposure earlier in life facilitates a resilient response later.

A dynamic process encompassing positive adaptation within the context of significant adversity; genetics perspective: resilience can be
viewed as the degree to which the person at genetic risk for maladaptation and psychopathology are not affected.

Social resilience: the ability of groups or communities to cope with external stresses and disturbances as a result of social, political and
environmental change.

Neuroscience/biological contributors to resilience: competent functioning despite adversity, but emphasize it is a ‘dynamic process that is
influenced by neural and psychological self-organization, as well as transactions between the ecological context and the developing
organism’.

Personal qualities that enable the individual to thrive in the face of adversity.

In the context of school and education, resilience is the ability to thrive academically despite adverse circumstances.




Author, Year Definition of resilience

Hjemdal, 2006 The protective factors, processes and mechanisms that contribute to a good outcome despite experiences with stressors that carry
significant risks for mental ill health.

Ong, 2006 Ability to overcome, steer through and bounce back from adversity.

Roth, 2007 Personality factor that protects against life adversities and negative emotions by resourceful adaptation, flexibility and inventiveness.
Netuveli, 2008 The ability to ‘bounce back’ from adversity and go on with life.

Bartley, 2009 Multidimensional definition of resilience, which refers to the process of withstanding negative effects of risk exposure, demonstrating

positive adjustment in the face of trauma or adversity and beating the odds associated with risks, focusing on socio-economic disadvantage
and poverty.

Kirkwood, 2010 Relatively stable personality trait.

*Table adapted from Windle 2011.1%7



Table 1.12. Examples of resilience protective factors*

Individual protective factors

Environmental protective factors

Social and adaptable
temperament in infancy

Good cognitive abilities, problem
solving, executive function
Ability to form/maintain positive
peer relationships

Effective emotional/behavioural
regulation strategies

Positive view of self (self-
confidence, high self-esteem,
self-efficacy)

Faith and sense of meaning in life
Characteristics valued by society
and self (talents, sense of
humour, attractiveness to
others)

Family protective factors:

Stable/supportive home environment
Harmonious interparental relationship
Close relationship to sensitive/responsive
caregiver

Authoritative parenting style

Positive sibling relationships

Supportive connections with extended family
Parents involved in child’s education
Socioeconomic advantages
Postsecondary education of parent

Faith and religious affiliations

Community protective factors:

High neighbourhood quality

Safe neighbourhood

Low level of community violence

Affordable housing

Access to recreational centers

Clean air and water

Effective schools

Well-trained and well-compensated teachers
After-school programs

School recreation resources (e.g. Sports, music,
art)

Employment opportunities for parents/teens
Good public health care

Access to emergency services

Connections to caring adult mentors and
prosocial peers

Cultural/societal protective factors:

Protective child policies (child labour, child
health and welfare)

Value and resources directed at education
Prevention of and protection from oppression
or political violence

Low acceptance of physical violence

*Adapted from Masten’s ‘Short list’.122



THE POTENTIAL FOR SCHOOL-BASED RESILIENCE
INTERVENTIONS TO REDUCE ADOLESCENT TOBACCO, ALCOHOL
AND ILLICIT SUBSTANCE USE

Association between resilience protective factors and substance use

A large number of studies have examined the association between individual and
environmental resilience protective factors and adolescent tobacco, alcohol and illicit
substance use. The majority of such studies report inverse associations between single or
small numbers of factors and substance use. Students with low levels of resilience
protective factors have been found to be more likely to report substance use compared to
those with high levels of protective factors. This includes individual factors such as self-
esteem126-128 and problem solving ability12%130 that have been found to be inversely
associated with adolescent tobacco, alcohol and illicit substance use (e.g. Pearson
correlation coefficient self-esteem versus any substance use -0.17, p<0.001130). Similarly,
environmental factors such as connection to school,127:130-136 family,127:131;133;,137:138 and pro-
social peers!38139 have been found to be inversely associated with tobacco, alcohol and illicit
substance use (e.g. adjusted odds ratio parent relatedness versus tobacco use 0.96,
p<0.05131). Whilst such research suggests the potential of strengthening resilience
protective factors as a means of preventing tobacco, alcohol and illicit substance use, such
research is limited in a number of ways. For example, previous studies have not considered
a broad range of resilience protective factors in multivariable analyses,14% or have created
aggregate scores of such factors, 14! precluding assessment of the association and interaction

of factors.

Studies that have investigated the potential of a universal school-based

resilience intervention in reducing adolescent substance use

Prior to the research undertaken for this thesis, no reported systematic reviews had
specifically examined the efficacy of universal school-based resilience interventions in
reducing adolescent tobacco, alcohol or illicit substance use. However, a number of previous
individual studies (of any design) had examined the effectiveness of universal school-based
interventions that addressed resilience protective factors as a means of reducing adolescent
tobacco, alcohol or illicit substance use.142-159 The majority (16 of 17) of such controlled

studies addressed resilience protective factors as part of a broad intervention approach,



such as social influence or social competence approaches to substance use prevention.142145-
160 Seven of these studies reported a positive impact on at least one measure of substance
use at one follow up time point.13%145:147:148;150;151;155 QOnly one controlled study was identified
that solely addressed resilience protective factors as part of a universal school-based
intervention to reduce the prevalence of substance use in adolescent school students.1¢1 The
cluster-randomised controlled trial conducted in 26 Australian secondary schools
investigated the effectiveness of a three year universal intervention delivered by schools
addressed a number of individual and environmental resilience protective factors in
preventing tobacco, alcohol and marijuana use in a cohort of students.144 Qutcomes were
assessed at baseline, mid-intervention (after one year of intervention) and following
intervention completion. Despite promising results mid-intervention for tobacco use, at
follow up the confidence intervals for the adjusted odd ratios for tobacco, alcohol or
marijuana use outcomes indicated a non-significant result.162 Whilst the study focused
solely on resilience protective factors, it was limited by only addressing a restricted range
of such factors. For example, only two individual and two environmental resilience
protective factors were addressed by the intervention. Additionally, the authors cited the
insufficient intervention content addressing environmental resilience protective factors

may have been a possible explanation for the results.

Collectively, the results from previous studies suggest promise for school-based
interventions that address resilience protective factors for adolescent substance use
prevention, a promise that requires further research to confirm the likely benefits of such
an approach that addresses a broad range of individual and environmental resilience

protective factors.

A pilot study, conducted in Australia investigated the potential of such a comprehensive
universally implemented resilience factor intervention in reducing adolescent substance
use.143 The non-controlled before and after pilot study conducted in three secondary schools
aimed to reduce the prevalence of tobacco, alcohol and marijuana use by adolescents via the
implementation of a three-year intervention addressed a broad range of both individual and
environmental resilience factors. The intervention involved schools implementing
strategies to enhance the resilience protective factors of students within all domains of the
Health Promoting Schools framework, and included a range of additional strategies
reported to enhance the implementation of the intervention, including human and fiscal

resources, local consensus and adaptation, and monitoring and feedback.163-166



Results of the pilot study showed that the cross-section of students in Years 7-10 at follow
up had significantly higher individual and environmental resilience protective factor scores
(individual: median of 18.18 compared to 18.00 p<0.01; environmental median of 17.67
compared to 17.25 p<0.01), and significantly lower prevalence of tobacco (26.8% compared
to 50.6% p<0.01), alcohol (29.5% compared to 48.7% p<0.01) and marijuana use (6.8%
compared to 16.3% p<0.01).143 Such results suggest both the potential for, and feasibility of,
a universally implemented school-based resilience protective factor intervention in
reducing the prevalence of adolescent tobacco, alcohol and marijuana use. A more rigorous

controlled evaluation of this intervention approach is required to confirm this potential.

THESIS AIMS

The thesis has four aims:

i. To review the effectiveness of universal school-based intervention
studies that address resilience protective factors in reducing
adolescent tobacco, alcohol or illicit substance use

Existing systematic reviews of school-based interventions have not assessed whether
interventions that address adolescent resilience protective factors are effective in reducing
adolescent tobacco, alcohol and illicit substance use. Given this, a systematic review was
undertaken to determine the potential of universal school-based interventions that address
resilience protective factors to reduce adolescent tobacco, alcohol and illicit substance use

(Chapters 2 and 3).

ii. To determine the effectiveness of a school-based universal
intervention that solely addresses resilience protective factors in
reducing adolescent tobacco, alcohol and illicit substance use

The only randomised controlled trial of an intervention that solely addressed resilience
protective factors addressed a limited number of such factors and found no effect. Given this
limited evidence base, a cluster randomised controlled trial was undertaken to determine
the effectiveness of an intervention that addressed a comprehensive range of such factors
in reducing the prevalence of tobacco, alcohol and illicit drug use in a population of

adolescent school students (Chapters 4 and 5).



iii. To determine the differential effectiveness of a universal school-
based resilience intervention in reducing adolescent substance use
between subgroups defined by adolescent socio-demographic and
substance use characteristics

A secondary analysis of data collected for the above cluster-randomised controlled study
was undertaken to explore the differential effectiveness of the intervention on adolescent
tobacco, alcohol and illicit substance use and resilience protective factors according to

student socio-demographic and previous substance use characteristics (Chapter 6).

iv. To identify the associations between individual and environmental
resilience protective factors and adolescent tobacco, alcohol and
illicit substance use and determine which factors are most
prominent

Whilst research suggests the potential of resilience protective factors to be a target for
interventions aiming to reduce adolescent tobacco, alcohol and illicit substance use, such
research has been limited in terms of the number of such factors and the inconsistent
findings across studies in terms of both the presence and direction of association between
specific resilience protective factors and substance use. To address these limitations, a
study was conducted to investigate whether a generalized association exists between a
comprehensive range of individual and environmental resilience protective factors and

adolescent tobacco, alcohol, marijuana and other illicit substance use (Chapter 7).
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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 sizes 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.



INTRODUCTION

Tobacco, alcohol and illicit drug use contribute significantly to global rates of morbidity and
mortality.12 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, universal school-based interventions have been implemented by governments

internationally in an attempt to reduce adolescent initiation to substance use.*-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.+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.46 A review by the World Health
Organization 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.”

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.9101213,18 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 adolescents from engaging in risk behaviours,
such as substance use.19-22 [ndividual, 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,!2162436 for example higher self-



esteem16293235 gssociated 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.*637 Three existing Cochrane reviews have individually examined the efficacy of
school-based tobacco, alcohol and illicit drug use programs.46¢ 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.é For the alcohol-
focused review, only universal interventions were included with such interventions
grouped according to whether they addressed alcohol alone or addressed multiple
substance types.> 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 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 trials3° or stepped wedged
trials;#® quasi-randomised trials where group allocation is not purely random;*! 42 quasi
experimental trials including, non-randomised pre-post,*3 time series/interrupted time-
series trials including multiple baseline trials with independent control groups,3943
preference trials*® and regression discontinuity trials;3° and natural experiment studies.**
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,*s and as an
acknowledgment of the value of non-randomised designs in assessing intervention effects
in public health interventions.*6 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:

e 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);

e 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);



e illicit druguse (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 reportby 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

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.910121318 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.®101213,1847-49 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-socials?-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.

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:
e Hand searching of three relevant journals in the field (last 5 years) (Addiction,
Journal of Adolescent Health, Journal of School Health);
e Reference lists of included studies;
o Reference lists of existing Cochrane reviews on school-based interventions
targeting tobacco, alcohol and illicit substances;*-6
e (Corresponding authors of included studies;

e PubMed single citation searcher.

Search strategy

The search strategy will include terms for participants, setting, intervention, study designs+
and outcome (sourced from current Cochrane systematic reviews examining the
effectiveness of tobacco, alcohol and illicit substance use interventions; see Web Only
Appendix 2.1 for Medline search strategy).+¢ 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 (Appendix 2.2). 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: 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,38and 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 (12<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 12
statistic. If an I2score 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).

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

Universal school-based interventions that address adolescent ‘resilience’ may represent a
means of reducing adolescent substance use, however previous systematic reviews have
not examined the effectiveness of such an intervention approach. A systematic review was
undertaken to 1) assess whether universal school-based ‘resilience’ interventions are
effective in reducing the prevalence of tobacco, alcohol or illicit substance use by
adolescents, and 2) describe such effectiveness per intervention characteristic subgroups.
Eligible studies were peer-reviewed reports (1994-2015) of randomised controlled trials
including participants aged 5-18years that reported adolescent tobacco, alcohol or illicit
substance use, and implemented a universal school-based ‘resilience’ intervention (i.e.
those addressing both individual (e.g. self-esteem) and environmental (e.g. school
connectedness) protective factors of resilience). Trial effects for binary outcomes were
synthesised via meta-analyses and effect sizes reported as odds ratios. Subgroup (by
intervention type, prevention approach, setting, intervention duration, follow up length)
and sensitivity analyses (excluding studies at high risk of bias) were conducted. Nineteen
eligible studies were identified from 16,619 records (tobacco: n=15, alcohol: n=17, illicit:
n=11). An overall intervention effect was found for binary measures of illicit substance use
(n=10; OR 0.78, 95% CI: 0.6 - 0.93, p=0.007, Tau2=0.0, 1*°=0%), but not tobacco or alcohol
use. A similar result was found when studies assessed as high risk of bias were excluded.
Overall intervention effects were evident for illicit substance use within multiple
intervention characteristic subgroups, but not tobacco and alcohol. Such results support the
implementation of universal school-based interventions that address ‘resilience’ protective
factors to reduce adolescent llicit substance use, however suggest alternate approaches are

required for tobacco and alcohol use.



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 reduce this burden
given that initiation of such drug use typically occurs during adolescence3- and schools
provide comprehensive access to adolescents for prolonged periods of time.67 School-based
interventions delivered to all students regardless of an individual’s risk of substance use,
that is universal interventions® have been recommended to reduce the prevalence of

substance use by preventing or delaying substance use initiation.?

Despite such recommendations, three recent Cochrane reviews focused on reduction of
adolescent tobacco, alcohol and illicit substance use, found little evidence of effectiveness
for school-based intervention approaches.1%-12 In particular, of the various intervention
approaches examined by the reviews, no evidence of effectiveness was found for
information-only focused interventions.1%:12 Whereas, results the individual tobacco,
alcohol and illicit substance focused reviews found evidence of effectiveness for various
psychosocial interventions, including those that adopt a social competence and social
influence, and generic psychosocial programs.10-12 A review of reviews by the World Health
Organization examining school-based health promotion programs similarly concluded
substance use prevention programs were ineffective, and based on the effectiveness of
interventions targeting young people’s mental wellbeing, suggested that programs that
promote young people’s mental health may have the potential to reduce the prevalence of

substance use.13

The concept of ‘resilience’ provides one avenue for addressing the mental wellbeing of
adolescents with a view to reducing adolescent substance use. ‘Resilience’ most broadly has
been defined as the process of, capacity for, or outcome of successful adaptation in the
context of risk or adversity.14-16 Whilst there is considerable variability in the definition of
resilience, itis generally accepted that protective factors, both individual and within a young
person’s environment, can moderate such risk or adversity to facilitate ‘resiliency’ that
might otherwise lead to poor outcomes including substance use.17-23 Individual resilience
protective factors are suggested to include the personal skills or characteristics of young
people (e.g. self-esteem, empathy, self-awareness), whereas resilience protective factors
within their environment are suggested to include characteristics related to a young
person’s family, school and community such as caring relationships.l7-23 A range of

resilience protective factors, have been found to be negatively associated with adolescent



substance use.20:21;24-35 Sych evidence is consistent with the theoretical basis of resilience,
where protective factors across multiple levels are suggested to protect children from
negative outcomes such as initiation or escalation of substance use,3¢ and highlights the
potential of addressing both individual and environmental resilience protective factors as a

means to reducing substance use in adolescents.

Whilst a number of systematic reviews have been conducted examining the effectiveness of
any universal school-based intervention targeting adolescent substance use,!%-12 none have
synthesised the evidence regarding the effectiveness of universal school-based ‘resilience’
interventions in reducing adolescent substance use. For example, previous Cochrane
reviews have pooled studies in meta-analyses under broad categories of intervention
approach, such as social competence, social influence or multimodal approaches, with
interventions that address both individual and environmental resilience protective factors
represented in each of these groups, and not examined separately-1012- As a consequence, a
systematic review of the effectiveness of universal school-based ‘resilience’ interventions
specifically remains unreported. Given this limitation, a systematic review was undertaken
to 1) assess whether universal school-based interventions that target resilience individual
and environmental factors are effective in reducing the prevalence of tobacco, alcohol or
illicit substance use by adolescents, and 2) describe such effectiveness according to

intervention characteristic subgroups.

METHODS

The methods employed in this review have been described previously37 and are consistent
with the Cochrane Handbook for Systematic Reviews of Interventions.38 Any deviations

from the study protocol are noted.

Criteria for considering studies for this review

Types of studies

Eligible studies included randomised controlled trials (RCTs) and cluster randomised
controlled trials (C-RCTs). Studies without a parallel comparison group or follow up less
than 6 months post intervention commencement were excluded. Non-randomised trials
were not included given the large number of randomised trials that were identified and the

precision of pooled estimates of included studies.



Types of participants
Eligible studies included participants aged 5 to 18 years attending school. Studies that
selected participants based on a diagnosis of a psychiatric or other mental illness, or

cognitive and developmental disabilities were excluded.

Types of interventions

Studies that implemented a universal school-based resilience intervention were included in
the review (irrespective of overall stated intervention type). Interventions were defined as
having a universal prevention approach if they involved delivery of an intervention to an
entire population of students (i.e. whole school, year group or classroom) regardless of an
individual’s risk of substance use. Interventions that were an exclusively targeted
approach, that is, selected students at elevated risk (selective) or those who had already
initiated substance use (indicated)8 were excluded as it was beyond the scope of the review,
however studies that combined a universal with a targeted (selective or indicated)
prevention approach were eligible. School-based interventions were defined as those

delivering a component of the intervention to students in a school during school hours.

The consensus that both individual and environmental (family, school or community)
protective factors facilitate resilience was used as the basis for the definition of a resilience
intervention. That is, to be included an intervention was required to address at least one
individual and at least one environmental resilience protective factor. Previous studies that
have aimed to identify the individual and environmental resilience protective factors have
reported similar, but not identical sets of such factors. To address this inconsistency, a
comprehensive list was compiled based on previous empirical research identifying
resilience protective factors (between publication of the protocol and implementation of
the search strategy this list was expanded; see Appendix 3.1 for final list of included
resilience protective factors).14151820:39 Reported resilience protective factors that
specifically related to refusing (e.g. self-efficacy and self-control for substance use refusal)
or limiting use of substances (e.g. parental limit setting with respect to alcohol) were not
eligible for inclusion. Despite being described by some authors as resilience protective
factors, demographic characteristics (such as socio-economic status), community
characteristics (such as affordable housing) and personality traits (such as sense of
humour)4% were not eligible for inclusion as they were deemed unlikely to be influenced by

a school-based intervention.



There were no exclusion criteria regarding intervention duration, mode of intervention
delivery (e.g. classroom or internet-based), or agents of administration (e.g. delivered by

school-staff, research staff, community members or students).

Comparison group

Studies were included that had a comparison group that received no intervention, usual
practice, attention only (i.e. group receives same level of support and attention as the
intervention group but none of the active ingredients by which the intervention is expected

to cause change) or an alternate intervention.

Types of outcome measures
Primary outcomes
Studies were included if they reported from any source, over any time period assessed
during adolescence (defined as 10 to 18 years of age) on:
e tobacco use (e.g. prevalence of use, current smoking status, number of cigarettes
smoked); or
e alcohol consumption (e.g. prevalence of use, frequency of alcohol consumption or
binge drinking, number of alcoholic drinks consumed); or
e illicit substance use (e.g. prevalence of any type of illicit substance or a specific

substance e.g. cannabis).

Secondary outcomes

Any reported adverse outcomes to participants, schools or school staff identified in included

studies were included in the review.

Search methods for identification of studies

Peer-reviewed studies published between January 1994 and August 2015 in any language
were identified via searching of the following electronic databases: MEDLINE, Cochrane
Central Register of Controlled Trials (CENTRAL), EMBASE, CINAHL, PsycINFO, and ERIC.
The search strategy initially developed for MEDLINE (Appendix 3.2) was tailored for each
database. In addition, the first 200 citations from GoogleScholar (January 1994 to August
2015) and all results from the World Health Organization International Clinical Trials
Registry Platform were searched (August 2015). Hand searching was undertaken (January
2009-August 2015) for the journals Addiction, the Journal of Adolescent Health, and the

Journal of School Health as well as the reference lists of both included studies and Cochrane



reviews of school-based interventions targeting tobacco,!2 alcohol,!! and illicit substances.10
Corresponding authors of included studies were contacted via email to request details of
any other potentially eligible studies. The planned search strategy using the PubMed single
citation searcher was not undertaken given the comprehensive coverage of existing

searches.

Data collection and analysis

Selection of studies

Two reviewers independently screened the titles and abstracts of all identified studies (RH
and PE). The full texts of potentially eligible papers were then screened (RH and JD, MK, LW,
SY, PE), the reason for ineligibility documented and any disagreement resolved via a third
reviewer (MF). Corresponding authors of all studies without sufficient information to
determine eligibility were contacted via email, and if required information was not available

the studies were deemed ineligible.

Data extraction and management

Two study reviewers (RH and SN) independently extracted data from the eligible studies
using a standardised form. Any unresolved discrepancies between reviewers regarding the
extracted data were resolved by a third reviewer with expertise in review methodology

(LW). Corresponding authors were contacted via email for clarification of unclear data.

Issues of clustering

Cluster-randomised trials were assessed for unit of analysis errors. The authors of studies
that did not account for clustering in analyses were contacted for intra-class correlations so
that effective sample sizes could be calculated prior to pooling. If such information was not
available or provided, a mean of the intra-class correlations for that outcome from all other
included studies was used to adjust for clustering. Similarly, the mean intra-class
correlation and reported outcome data were used to calculate effective sample sizes for
studies where the reported estimates or standard errors were either missing or not suitable

for pooling.

Dealing with missing data
Authors of included studies were contacted and requested to provide any missing outcome
data that precluded study pooling (for example missing statistics such as standard

deviations). Individual study data was not requested from study authors; therefore it was



not possible to undertake intention-to-treat analysis for studies with missing data who did

not do so.

Assessment of risk of bias in included studies

Eligible studies were assessed using the risk of bias tool described in the Cochrane
Handbook for Systematic Reviews of Interventions.38 C-RCTs were additionally assessed for
other potential sources of bias (including recruitment bias, baseline imbalance, loss of
clusters and incorrect analysis).38 Risk of bias was assessed independently by two reviewers
(RH and SN). Any disagreement between the two reviewers regarding study bias was
resolved by a third reviewer (LW). Given studies of this nature are typically rated high risk
of bias for both performance bias (due to inability to blind participants and personnel)0
and detection bias (given blinding is not possible due to self-report nature of outcome data),
studies with a rating of high on 3 or more domains were assessed as having an overall high

risk of bias.

Assessment of quality of evidence

For each substance use outcome, two review authors (RH and LW) rated the overall quality
of evidence using the GRADE system*! to determine the confidence in review findings for
those studies included in meta-analyses. This included assessment of within-study risk of
bias (methodological quality), directness of evidence, heterogeneity, precision of effect
estimates and risk of publication bias. Any disagreement between the two reviewers

regarding GRADE rating was resolved via a third reviewer (SY).

Assessment of reporting bias

Possible reporting bias was determined by examining funnel plots of the included studies

and comparison with trial registers or prospectively registered study protocols.

Data synthesis

Attempts were made to quantify trial effects from C-RCTs and RCTs by meta-analysis using
data from intention-to-treat analyses where available. Where multiple measures for the
same outcome were reported, the most conservative measure (i.e. the lowest usage?) were
utilised in pooled synthesis (e.g. measures of ever use over use in the last 7 days). For
studies reporting use of multiple illicit substances, use of marijuana was preferred for use
in pooled analyses ofillicit substances, followed by the next most prevalent illicit substance.

Where available, data were extracted for both the first and the longest post-intervention



follow up periods for which the mean age of participants was 18 years or younger, with such

data included in the main and subgroup analyses respectively.

Where possible, for each outcome binary outcome data were pooled and effect sizes
calculated as odds ratios using the generic inverse variance method. Meta-analyses were
performed using a random effects model. A number of trials were unsuitable for pooling
due to insufficient similar trials (for example comparative effectiveness and trials reporting
continuous outcomes) or outcome data suitable for pooling was not available, and are

instead summarised narratively.

Assessment of heterogeneity
Study heterogeneity was assessed via examination of forest plots and calculation of the 12
and Tau? statistic. In instances where there was evidence of heterogeneity, such

heterogeneity was explored via the conduct of subgroup analyses.

Subgroup analysis

Subgroup analyses planned a priori were conducted by intervention type (‘resilience”
focused exclusively on selected protective factors; ‘'multidimensional’: selected protective
factors addressed as a component of a broader intervention), prevention approach
(universal/universal and targeted), setting (school only/school and family/school, family
and community), and intervention duration (2 years/3 years; studies of <2 years and >3
years were excluded from this analysis due to excessive heterogeneity in duration). Planned
subgroup analysis by was not possible for intervention intensity (due to insufficient
information reported regarding intensity) and gender (due to insufficient studies reporting
results by gender). In addition, data for studies reporting long term follow up (defined as

one year or greater) were pooled to assess sustainability of effects.

Sensitivity analysis
Sensitivity analyses were conducted:
e excluding trials assessed as being at high risk of bias (high on three or more
domains);
e using a maximum reported intra-class correlation rather than mean for those C-
RCTs which did not report intra-class correlations and it was necessary to calculate

effective sample sizes for the trial results to be pooled;



e using a cut point of both four and six resilience protective factors to meet

intervention eligibility criteria.

RESULTS

Description of studies

Results of the search

After the removal of duplicates, the literature search identified 16,619 records. The full text
of 610 articles were reviewed in more detail, with 569 articles excluded (see reasons studies
were excluded in Appendix 3.3) and 41 articles relating to 19 studies satisfying all criteria
for inclusion (see Figure 3.1). One study 42 which met review inclusion criteria had no study

data available at the time the review was conducted.

Included studies

Overall 17 C-RCTs and two RCTs with a total of 51,867 participants across 40 study arms
were included (see Appendix 3.4 for characteristics of included studies). Thirteen trials
were conducted in the United States, three in Australia, and one each in Hong Kong, Croatia
and Sweden. Seventeen trials compared an intervention with a control group, one trial
compared the effectiveness of two interventions, and one trial compared two intervention
groups with a control group. One trial was focused exclusively on selected ‘resilience’
protective factors, whereas the other 18 trials addressed selected ‘resilience’ protective
factors alongside other intervention components as part of a broader ‘multidimensional’
intervention approach. The stated theoretical intervention approaches of included studies
were variable. However, the majority were social-based theories or models, such as social
influence model, social learning theory, theory of triadic influence, social cognitive theory,
social development or positive youth development. Seventeen trials involved a universal-
only and two a combined universal and selective prevention approach. Four trials delivered
intervention in the school setting only, ten in both school and family settings, three in school,
family and community settings, and two in school and community settings. Intervention
duration ranged from 2 days to ten years. Sixteen trials reported outcome data immediately
following the conclusion of the intervention, and 11 trials reported follow up data one or

more years following intervention conclusion.
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Risk of bias in included studies

Assessment of risk of bias is shown in Figure 3.2 (see further details in Appendix 3.4:
characteristics of included studies). Thirteen of the 19 included studies were rated as high
risk of bias overall. All studies were rated as high risk of bias for performance bias due to
the nature of the interventions implemented and high risk of detection bias due to the self-

report nature of outcome assessment.

Quality of body of evidence included in this review

The quality of evidence (GRADE) was classified ‘moderate’ for the alcohol and illicit
substance use outcomes due to methodological limitations (all studies rated as high risk of
bias due to lack of blinding and unclear risk of bias for allocation concealment) (Table 3.1)
and ‘low’ for the tobacco outcome due to methodological limitations and high probability of

publication bias due to visual inspection of the funnel plot (Appendix 3.5).

Effects of interventions

Primary outcomes

Tobacco use

Fifteen trials reported a tobacco use outcome (Appendix 3.4: characteristics of included
studies). Eleven studies provided data enabling inclusion in meta-analysis which found no
significant overall intervention effect (Odds Ratio (OR) 0.96, 95% confidence interval (CI)
0.85-1.08; p=0.48; Tau?=0.0; 12=6%; Figure 3.3). Data from four trials were unsuitable for
inclusion in meta-analysis (intervention effects for these studies are detailed in Appendix
3.4). Similarly, sensitivity analyses removing studies with high risk of bias, using maximum
intra-class correlations to calculate effective sample sizes and effect sizes, or using cut
points of either four and six resilience protective factors to meet intervention eligibility
criteria did not identify significant overall intervention effects, nor did subgroup analyses

(Table 3.1; Appendix 3.6).
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Table 3.1. Summary of meta-analysis findings®

Overall/Subgroup Studies Effect Estimate Certainty of the evidence
Odds ratio [95% CI]  (GRADE) *
TOBACCO
Overall analysis® 12 0.96 [0.85, 1.08] OPHOO Low
Intervention type
‘Multidimensional’® 11 0.96 [0.83,1.11]
Prevention approach
Universal® 11 0.95 [0.83, 1.08]
Setting
School only 3 0.97 [0.79, 1.18]
School + family® 6 1.04 [0.84, 1.29]
School + family + community 2 0.83 [0.66, 1.04]
Intervention duration
2 years® 5 1.03 [0.80, 1.33]
3 years 3 0.89[0.72,1.10]
Long term follow up
Follow up >=1 year® 9 0.93 [0.82, 1.05]
ALCOHOL
Overall analysis® 13 0.86 [0.73, 1.02] OPPHO Moderate
Intervention type
‘Multidimensional’® 12 0.85[0.71, 1.02]
Prevention approach
Universal® 12 0.86[0.7, 1.03]
Setting
School only 3 0.87 [0.66, 1.15]
School + family® 7 0.89 [0.78, 1.03]
School + family + community 2 0.97 [0.58, 1.63]
Intervention duration
2 years® 6 0.90 [0.76, 1.06]
3 years 5 0.92 [0.61, 1.39]

Long term follow up




Follow up >=1 year®

ILLICIT SUBSTANCES

Overall analysis

Intervention type
‘Multidimensional’

Prevention approach
Universal

Setting
School only
School + family
School + family + community

Intervention duration
2 years
3 years

Long term follow up

Follow up >=1 year

OPPO Moderate

9 0.87 [0.69, 1.10]
10 0.78 [0.66, 0.93]
9 0.77 [0.62, 0.94]
9 0.76 [0.63, 0.92]
3 0.76 [0.60, 0.98]
4 0.76 [0.55, 1.06]
2 0.86 [0.56, 1.33]
3 0.68 [0.44, 1.06]
3 0.77[0.57, 1.03]
7 0.84 [0.72, 0.99]

2 Planned subgroup analyses was not conducted due to insufficient study numbers (by ‘resilience’ intervention type
(n=1), ‘universal and targeted’ prevention approaches (n=1), gender (n=1)) and insufficient information reported to
classify trials (by intervention intensity); b One study (Roberts 2011) which compared two interventions to a control
group was entered into meta-analyses as two studies with the number of events and total number of participants
from the control group equally divided and entered separately as comparison for each intervention group;38 ¥ GRADE

Working Group grades of evidence; Boldface indicates statistical significance (p<0.05).
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Alcohol use

Seventeen trials reported an alcohol use outcome (Appendix 3.4). Twelve studies provided
data enabling inclusion in meta-analyses, which found no significant intervention effect (OR
0.86, 95% CI 0.73-1.02, p=0.08; Tau?=0.05, 12=65%; Figure 3.4). Five trials could not be
included in meta-analyses due to heterogeneity of measures (Appendix 3.4). Sensitivity
analyses showed no overall intervention effects when studies at overall high risk of bias
were excluded, when maximum intra-class correlations were used to calculate effective
sample sizes and effect sizes, or when using cut points of either four and six resilience
protective factors to meet intervention eligibility criteria (Appendix 3.7). Similarly, no

overall intervention effects were found in subgroup analyses (Table 3.1; Appendix 3.7).

Study or Subgroup logl] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Griffin 2009 -1.8735 04521 27% 0.14[0.06,0.34] TR
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Figure 3.4. Forest plots of resilience intervention versus control for alcohol use

lllicit substance use

Eleven trials reported an illicit substance use outcome (Appendix 3.4). Ten studies provided
data enabling inclusion in meta-analyses, which found an overall intervention effect (OR
0.78,95% CI 0.66-0.93, p=0.007, Tau2=0, I*=0%; Figure 3.5). One trial could not be included
in meta-analyses due to unsuitability of measures (Appendix 3.4). Sensitivity analyses
showed an overall intervention effect when maximum intra-class correlations were used to
calculate effective sample sizes and effect sizes (n=10; OR 0.77, 95% CI 0.64-0.93, p=0.006,
Tau?=0.0, 12=0%), when studies assessed as high risk of bias were excluded (n=6; OR 0.78,
95% CI 0.62-1.00, p=0.05, Tau?=0.0, 12=0%) or when using a cut points of four resilience
protective factors to meet intervention eligibility criteria (n=8; OR 0.77, 95% CI 0.32-0.93,
p=0.0008, Tau2=0, 12=0; only one study addressed six resilience protective factors)
(Appendix 3.8). Overall intervention effects in subgroup analyses were found for:

‘multidimensional’ intervention content (n=9; OR 0.77, 95% CI 0.62-0.94, p=0.01, Tau2=0,



12=0%), universal-only prevention approach (n=9; OR 0.76, 95% CI 0.63-0.92, p=0.005,
Tau2=0, 12=0%), school only setting (n=3; OR 0.76, 95% CI 0.60-0.98, p=0.03, Tau2=0, 12=0),
and studies reporting follow up data of one year or more (n=7; OR 0.84, 95% CI 0.72-0.99,

p=0.04, Tau2=0, 12=0) (Table 3.1; Appendix 3.8).

Study or Subgroup log[] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Li 2011 -0.8812 0.3526 6.4% 0.56[0.28,1.132]
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Figure 3.5. Forest plots of resilience intervention versus control for illicit substance use

Assessment of heterogeneity
Heterogeneity, as assessed via calculation of the 12 (>75%)38 and Tau? statistics, was not

present for the main effect of any outcome (see Figures 3.3, 3.4 and 3.5; Appendices 3.6, 3.7,
3.8).

Secondary outcome: Adverse effects of universal school-based interventions to
decrease adolescent tobacco, alcohol or illicit substance use

None of the included trials reported any adverse effects as a result of an intervention.

DISCUSSION

This systematic review is the first that has examined the effectiveness of universal school-
based interventions that addressed adolescent individual and environmental resilience
protective factors, among other factors, in reducing the prevalence of adolescent tobacco,
alcohol and illicit drug use. Without consideration of study quality, such interventions were
effective in reducing the prevalence of adolescent illicit substance use, but not tobacco or
alcohol use. When studies at high risk of bias were excluded, intervention effects were

evident for illicit substance use only.



Subgroup analyses without consideration of study quality showed a variable pattern of
results. For tobacco and alcohol use, there was no evidence of effect for any subgroup.
Whereas for illicit substance use, effects were evident for interventions that addressed
‘resilience’ protective factors as part of a multidimensional intervention approach, those
that adopted a universal-only prevention approach, interventions that were implemented

within a school setting only, and those studies reporting long term effects.

Whilst no previous reviews have specifically investigated whether universal school-based
interventions that address individual and environmental ‘resilience’ protective factors are
effective in reducing adolescent substance use, the results are consistent with previous
Cochrane reviews that have individually investigated the effectiveness of different
categorisations of intervention approaches on illicit substance use. For example, meta-
analysis results from a Cochrane review of universal school-based interventions targeting
illicit substance use found interventions that were based on a combination of social
competence and social influence approaches, both of which typically address such
‘resilience’ protective factors (such as problem solving and self-esteem) as a component of
the intervention, to be effective.l0 The lack of an overall effect on tobacco use however
contrasts with the meta-analysis findings of a Cochrane review of school-based
interventions focused on tobacco use, which found trials combining social competence and
social influences to be effective in reducing tobacco use.l? The review included any
prevention approach (i.e. was not limited to universal interventions) and hence the results
are not directly comparable. Similarly, the lack of an overall effect on alcohol use contrasts
with findings from a narrative Cochrane review of school-based interventions targeting
alcohol use, that found evidence of effectiveness for intervention approaches that focused

on generic psychosocial and developmental prevention programs.1

Limitations

Various limitations in the characteristics of the included studies may have impacted the
findings. First, approximately one third of the included studies that reported tobacco use
(4/15) or alcohol use (5/17) reported data that could not be synthesised in meta-analysis.
This may suggest that the true effects for each outcome differ to the review results, however
results from such studies unable to be included in meta-analyses were largely consistent
with the review results suggesting this may not be the case. Second, the majority of included

studies (15/19) and those studies with data suitable for meta-analysis (8/13) were



conducted in the United States, which may limit the generalisability of the review results to

different countries.

Third, due to the limited number of studies available for inclusion in some subgroup
analyses, we were unable to investigate whether intervention effect sizes differed by
whether content focused exclusively on ‘resilience’ protective factors (only one study
included in the meta-analysis) and whether the intervention approach was universal and

targeted (only one study included in the meta-analysis).

Fourth, both the stated intervention approach and the ‘resilience’ protective factors that
were addressed as part of the intervention of included studies varied considerably. Whilst
all studies met the inclusion criteria regarding both individual and environmental
‘resilience’ protective factors, the contribution of the protective factor component of the
interventions relative to other intervention components was not able to be assessed due to
insufficient information regarding intensity and dose of all intervention components. The
definition of ‘resilience’ intervention adopted may have biased the results, however results
from sensitivity analyses showed increasing the number of resilience protective factors
required to meet intervention eligibility criteria had no impact on the results. Similarly, the
extension of the included ‘resilience’ protective factors post publication of the protocol may
have biased the results, however this did not result in any additional studies being included.
The majority of studies that were included in review were ‘multidimensional’ in that they
addressed resilience protective factors as part of a broader intervention approach, it is
therefore unclear whether the overall evidence of effect on illicit substance use was due to

the resilience content of the interventions or other intervention components.

Fifth, there was considerable variability across included studies with respect to the outcome
measures. Despite using the criteria of the most conservative available measure, pooled
binary data for each outcome originated from various measures, such as from prevalence of
lifetime tobacco use to prevalence of current smokers. Such variability in the outcome
measures that were reported and extracted from included studies may have biased the
results, however the most conservative measure was selected to reduce this risk. Also, a
range of assumptions were made (and documented in the included studies table) for
included trials where basic data such as the number of participants analysed in intervention
and control groups at follow up was not reported or provided, which may have biased the
results of the review. Finally, the ineligibility of non-randomised trials led to the exclusion

of a number of school-based studies. Whilst the impact of this is not known, a previous



review of school-based interventions that included non-random pretest/posttest designs
found higher, lower and similar effect sizes in a sensitivity analyses restricted to

randomised controlled trials.43

In terms of the quality of the evidence as assessed by GRADE, due to limitations in the
methodological quality in terms of lack of blinding and allocation concealment, the overall
quality level was moderate for the alcohol and illicit substance use outcomes and low for
the tobacco outcome. Such an assessment suggests the true effect may differ from the
intervention effects reported in the review. Limitations in methodological quality were
mainly as a result of a lack of reporting of methods of randomisation and allocation

concealment.

Strengths of this review include the comprehensive search strategy, the use of Cochrane

review methodology, the pre-specified subgroup analyses and planned sensitivity analyses.

CONCLUSIONS

The review found evidence that universal school-based interventions that addressed
adolescent ‘resilience’ protective factors as part of any intervention approach are effective
in reducing adolescent illicit substance use, supporting the implementation of such
universal school-based interventions to reduce illicit substance use by adolescents.
However there was no evidence that such intervention approaches are effective for
reducing adolescent tobacco or alcohol use, suggesting alternate approaches are required.
Given the inability to investigate whether interventions focused solely on ‘resilience’
protective factors or those approaches that combine universal and targeted approaches to
addressing such protective factors, further research is required to investigate the potential
of such intervention approaches in reducing adolescent tobacco, alcohol and illicit
substance use. Additionally, given assessment of changes in targeted resilience protective
factor was outside the scope of this review, future studies should examine whether this, in

particular studies with illicit substance use outcomes.
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ABSTRACT

Background

Whilst schools provide a potentially appropriate setting for preventing substance use
among young people, systematic review evidence suggests that past interventions in this
setting have demonstrated limited effectiveness in preventing tobacco, alcohol and other
drug use. Interventions that adopt a mental wellbeing approach to prevent substance use
offer considerable promise and resilience theory provides one method to impact on
adolescent mental wellbeing. The aim of the proposed study is to examine the efficacy of a

resilience intervention in decreasing the tobacco, alcohol and illicit drug use of adolescents.

Methods

A cluster randomised controlled trial with schools as the unit of randomisation will be
undertaken. Thirty-two schools in disadvantaged areas will be allocated to either an
intervention or a control group. A comprehensive resilience intervention will be
implemented, inclusive of explicit program adoption strategies. Baseline surveys will be
conducted with students in Grade 7 in both groups and again three years later when the
student cohort is in Grade 10. The primary outcome measures will include self-reported
tobacco, alcohol, marijuana and other illicit drug use. Comparisons will be made post-test
between Grade 10 students in intervention and control schools to determine intervention

effectiveness across all measures.

Discussion

To the authors’ knowledge this is the first randomised controlled trial to evaluate the
effectiveness of a comprehensive school-based resilience intervention, inclusive of explicit
adoption strategies, in decreasing tobacco, alcohol and illicit drug use of adolescents

attending disadvantaged secondary schools.



BACKGROUND

Globally, a significant proportion of people, including those in Australia, are at risk of harm
from smoking, alcohol misuse or illicit drug use.12 Of all age groups, young people report
the greatest prevalence of such substance use.3 The younger the age of initiation of
substance use, the greater the likelihood of ongoing use, dependence and harm in later life.4
As such, primary prevention efforts focusing on preventing initiation of substance use by

young people have been recommended.>

Schools provide an appropriate setting for improving the immediate and long-term health
of young people as adolescents,58 however there is limited evidence that school-based
programs are effective.5910 A recent review of school-based programs targeting alcohol
however has reported that interventions that aimed to develop the psychological or social
skills of young people had the most promise.5° The findings of these reviews are consistent
with a World Health Organization review that concluded that programs that promote young
people’s mental wellbeing were most likely to be effective.ll The same World Health
Organization review suggests that school-based interventions that address the school
curriculum, school environment and community were the most likely to achieve a beneficial

outcome, a method known as the Health Promoting Schools approach.!!

Resilience theory, which has arisen from the study of risk factors for, and their impact on,
positive youth development represents one approach to improving adolescent mental or
psychosocial wellbeing.12-18 Whilst there is variation in the definition of resilience, it is
generally agreed that both individual (internal) as well as environmental (external)
characteristics contribute to individual resilience and are critical for positive youth
development and the avoidance of risk behaviours.19-21 An inverse association has been
found to exist between adolescent resilience characteristics and substance use.2z-24
Although a number of school-based studies have reported targeting some aspect of
adolescent resilience as a basis for intervention, none have applied the approach in a
comprehensive manner nor have they demonstrated consistent effect.25-30 In a number of
such studies, the researchers have concluded that inadequate intervention dose and fidelity
may have contributed to the limited outcomes.2 A number of barriers to intervention
adoption have been cited including: a lack of financial resources for planning, training, and
teacher release; inadequate levels of professional development; inadequate program
resources; failure to adopt a ‘whole of school’ approach to implementation and monitoring;

and inadequate support by school executives.3!



A pilot study of a comprehensive intervention addressing both internal and external
adolescent resilience factors in a convenience sample of three socio-economically
disadvantaged secondary schools has recently been reported (Appendix 4.1). The
intervention was delivered using the Health Promoting Schools approach,32 and included
explicit strategies to enhance intervention adoption such as adoption support staff,
resource provision and staff training. The evaluation suggested significant increases across
all three schools in internal and external resilience scores, and significant decreases across
all three schools in prevalence of student smoking, alcohol consumption and marijuana
use.32 Such positive outcomes were demonstrated for all grades and genders, and exceeded
declining temporal trends in the broader population.32 Whilst the findings of the pilot study
were positive, a more rigorous study design is required to confirm the potential of such a
comprehensive resilience enhancing approach. A cluster randomized controlled trial is
planned to examine the efficacy of a comprehensive resilience intervention, inclusive of
intervention adoption strategies, in decreasing the tobacco, alcohol and illicit drug use of

adolescents attending secondary schools in a socio-economically disadvantaged region.

METHODS

Study design

A cluster randomised control trial design (Figure 4.1) will be conducted, with schools as the
unit of randomisation. Thirty-two schools will be randomly selected to participate in the
study, with 20 schools randomly allocated to the intervention group, and 12 to the control
group. A resilience intervention will be implemented in schools allocated to the intervention
group. Schools allocated to the control group will not receive any intervention during the
study period. To assess the efficacy of the intervention, baseline web-based surveys will be
conducted with Grade 7 students. Follow up data will be collected using the same method

three years later when the original cohort of students are in Grade 10.
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Figure 4.1 Estimated CONSORT flow diagram of the school progress through the phrases of the
trial.

The trial has been approved by the Hunter New England Health Human Research Ethics
Committee (Ref no. 09/11/18/4.01; Appendix 4.2), The University of Newcastle Human
Research Ethics Committee (Ref no. H-2010-0029; Appendix 4.3), the Aboriginal Health and
Medical Research Council (Refno.776/11; Appendix 4.4), the New South Wales Department
of Education and Training State Education Research Approval Process (Ref no. 2008118;
Appendix 4.5), and the relevant Catholic Schools Offices (Appendix 4.6). In addition, the trial
is registered with the Australia and New Zealand Clinical Trials Register (Ref no.

ACTRN12611000606987; Appendix 4.7).

Participants

School sample

The study will be conducted in 32 government and Catholic secondary schools within the
Hunter New England Local Health District of New South Wales, Australia. Approximately
135,000 adolescents reside in the Hunter New England Local Health District which
encompasses metropolitan, regional, rural and remote locations across an area of 130,000

square km.33 Schools will be selected from a list of all government and Catholic secondary



schools in the study area obtained from the Department of Education and Training and from

relevant regional Catholic School Offices.

Schools will be eligible if they are located in a disadvantaged Local Government Area (as
defined by the SEIFA Index of Relative Socio-Economic Advantage/Disadvantage by Local
Government Area),3* have more than 400 total student enrolments, and have enrolments in
Grades 7 to 10. In addition, due to the likelihood of differential effects, schools which are
entirely special needs or selective, central schools, boarding schools or are not co-

educational schools are ineligible for inclusion in the trial.

School recruitment

Before being invited to participate in the trial, briefing meetings will be held to inform all
school principals of the study. An eligibility interview will subsequently be conducted with
each school principal to identify current implementation of resilience strategies. Schools
considered to be implementing a comprehensive resilience intervention within each
domain of the Health Promoting Schools framework across all grades will be ineligible and

removed from the list of eligible schools.

The order in which eligible schools will be invited to participate will be determined using a
random number function (in Microsoft Excel) by an independent statistician. The principals
of the first 32 randomly selected eligible secondary schools will be sent a letter (Appendix
4.8) informing them about the study and requesting written consent for their school to
participate. Within one week from the initial information letters being sent, research staff
will contact non-responding principals to answer any questions they may have and to
prompt their reply. Principals that do not reply within a further week will receive additional
prompts from research staff. If a school declines to consent the next school on the list will

be invited, following the same procedure above.

Random allocation of schools

Once 32 schools have been recruited to the study, the sample will be stratified by
engagement in a national government initiative directed at schools in disadvantaged
areas,35 and school size (medium sized school 400-800; large sized school >800). Schools
will then be randomly allocated in a 20:12 block design ratio to either the intervention or
the control group. Neither schools, parents of students, nor students attending selected

schools will be blinded to the school allocation.



Student sample
All students in Grade 7 (first year at high school and aged 12 to 13 years) attending
consenting schools will be eligible to participate in the study (approximately 3,600 students

at baseline).

Student recruitment

Active parental consent will be required for child participation in the evaluation component
of the study. A number of strategies will be employed to maximize parental consent for child
participation based on a recent review of school-based recruitment methods.36 Schools will
be provided with information to disseminate via existing school communication channels,
including school newsletters, assemblies, staff meetings, and school community and parent
meetings. Parents of children will be mailed study information packs that include a short
cover letter from the school principal on school letterhead (Appendix 4.9), a detailed study
information letter for parents (Appendix 4.10), a simplified study information letter for
students (Appendix 4.11), a parental consent form for child participation in the study
(Appendix 4.12) and a reply-paid envelope. The information letter will also provide the
details for a free call message service on which parents can leave their details if they do not
want to be prompted for consent. Parents will be asked to return the consent form by either

using the reply-paid envelope or by providing it to their child’s school.

Two weeks after distribution of the information packs, non-responding parents will be
telephoned by school affiliated staff to prompt return of the child consent form. During the
phone call, parents will be asked if they consent to their child participating in the survey.
Parents who provide verbal consent during this phone call will be mailed a replacement
information sheet and consent form (with reply paid envelope) so that written consent can

be obtained.

Resilience intervention

Intervention content

A multi-strategy intervention, based on a range of programs and strategies that address
both internal and external adolescent resilience factors will be implemented for the whole
school. Schools will be asked to implement a range of strategies in each of the Health
Promoting Schools domains (curriculum, teaching and learning; ethos and environment;
and partnerships and services) to enhance student resilience.3” The strategies schools select
will be informed by a comprehensive and structured planning process and will be selected

from a list of evidence based programs (e.g. MindMatters program). In this manner, the



strategies implemented by each school may differ. However, schools will be asked to

implement strategies to an intervention standard (see Table 4.1).

Table 4.1. Resilience intervention standards

Curriculum, teaching and learning

* 100% of students in Grade 7-10 receive a minimum of 12 age appropriate resilience lessons
across subjects (e.g. implementation of MindMatters curriculum resources)®®
* 100% of students in Grade 7-10 receive an additional 9 hours of non-curriculum based

resilience programs (e.g. implementation of the ‘Resourceful Adolescent Program3*

Ethos and environment

* Rewards and recognition program implemented across the whole school

e Peer support/peer mentoring programs implemented across the whole school

¢ Anti-bullying programs implemented across the whole school

e Cultural awareness program implemented across the whole school

» Teacher offered training to implement effective pedagogy within learning environments (e.g.

MindMatters Teaching and Learning for Engagement)3

Partnerships and services

¢ Promotion and engagement of local community organizations/groups/clubs in the school
(e.g. charity organizations, church or sporting groups)

¢ Promotion and engagement of health and community services in the school (e.g. Youth and
Child and Adolescent Mental Health Services)

¢ School implement strategies to increase parental involvement in school (e.g. school events,
effective parent communication strategies)

¢ School promotes strategies to address students’ resilience at home (e.g. newsletters

regarding enhancing student resilience)

Intervention adoption strategies

To increase the extent of intervention adoption and fidelity across schools, a number of
strategies will be implemented that have been previously reported to facilitate adoption of
school-based interventions, to change the service delivery practices of human service

organizations, and to build capacity of organizations.17.31.39-44

School intervention officers
A part-time school intervention officer will be located in each school to support data
collection, and program planning, implementation and monitoring. Their role will be to

support schools to implement the resilience intervention. School intervention officers will



notimplement intervention strategies directly with students. Such officers will be employed
for three years and allocated to intervention schools at a ratio of one officer per four schools.
Prior to intervention implementation, school intervention officers will undertake a two

week intervention training program.

A school project coordinator will be employed full time for two years to support the
implementation of the intervention at a regional level, provide support to the school

intervention officers, and liaise with schools and the two education sectors.

Fiscal resources

In each year of the intervention, schools will be provided with an annual allocation of
AUS$2,000 seed funding to facilitate training, professional development and teacher release

time for intervention implementation.

Leadership

A school core team will be established, or an existing team will be enhanced, at each school
to lead the implementation of the project. The core team will include the allocated school
intervention officer, school staff and involvement of at least one member of the school

executive.

Structured planning process

A structured planning process will be undertaken to design and implement the intervention
in each school. A needs assessment will be undertaken immediately prior to intervention
implementation to inform the development of strategies targeting student resilience. This
assessment will include a resilience factor and substance use survey of all students in
Grades 7 to 10 and a school environment survey of school policies, practices and curriculum

that may impact on student resilience.

Planning workshops will then be held at each school to prioritize student resilience needs
and identify feasible strategies to address them. Following this, each school will develop an
individual intervention plan which will be endorsed by the school executive and integrated
into existing student welfare governance processes and school planning. Schools will be
provided with an implementation guide (Appendix 4.13) that describes in detail the steps
required to implement this planning process, inclusive of available resilience programs,

tools and templates.



Training

Key school staff will be provided with training in the planning, delivery and monitoring of
the resilience intervention strategies (including resilience professional development). All
school staff will be offered training in effective pedagogy for enhancing student resilience,*

and mental health literacy.46

Monitoring and feedback

The school intervention officer will be responsible for monitoring and maintaining project
records. School specific feedback regarding intervention progress and data collected via
student surveys will be provided to each. Intervention progress will also be provided to
senior managers from the New South Wales Department of Education and Training and the

relevant regional Catholic School Offices.

Control group

Schools allocated to the control group will receive a report of their student survey data in
the first and fourth year of the study. In addition, control schools will be given all printed

intervention resources at the conclusion of the trial.

Data collection procedures

Student outcomes

Baseline data will be collected via a student survey (Appendix 4.14) completed by all
consenting students in Grade 7 in both intervention and control schools in the first year of
the study. Follow up data will be collected from the same students in the fourth year of the
study when the student cohort is in Grade 10 in the same season as baseline. The student
survey will take approximately 25 minutes to complete. Data collection staff will be

recruited and trained to support students to complete the online survey during class time.

School outcomes
At baseline and follow up, a school environment survey (Appendix 4.15) will be undertaken
with key school staff including principals and head teachers of both intervention and control

schools to identify existing school policies and practices that target student resilience.



Measures

Student demographics

The student survey (Appendix 4.14) will include the following demographic items: age,
Grade, gender, ethnicity and Aboriginal and Torres Strait Islander status, languages spoken

at home, and postcode.

Primary outcome measures — substance use

The outcome measures will be student-reported smoking, alcohol use and illicit drug use.
For both recent tobacco and alcohol use, retrospective diaries will be used to measure
consumption in the past 7 days.254748 Recent use will be defined as having smoked any
cigarettes or consumed any alcoholic drinks in the last week. These items are used regularly
in Australian state-wide surveys of secondary school student health behaviours.#° For risky
alcohol consumption, the Australian guidelines recommend that there is no safe drinking
level for adolescents.>® As such, a measure of risky drinking based upon the Australian
recommendations for adult risk for injury (no more than 4 standard drinks on one occasion)
will be used.50 For illicit drug use, data regarding marijuana and any other illicit drug use in
the past month will be collected.#® The items are used regularly in state-wide surveys of
secondary school student health behaviours.4? Data will also be collected regarding known
moderators of tobacco and alcohol use, including sibling use, parent/carer use, access,
receipt of pocket money or income from paid employment, and belief health will be

damaged by tobacco and alcohol use.51.52

In a selection of schools, a 10% random selection of students whose parents have provided
consent will be asked to provide a saliva sample at the completion of the student survey in
the fourth year of the study. The saliva sample will be used to test for the presence of
cotinine (a metabolite of nicotine) to validate the accuracy of their self-reported tobacco
use.53 All students attending these schools will be informed that they may be selected to
provide a saliva sample to confirm their smoking status (a variation of the bogus pipeline
method).>4 Although the accuracy of cotinine assessment may be influenced by less frequent
adolescent smoking, it is the most suitable measure given its low level of personal intrusion,

portability and cost.5>

Secondary outcome measures - resilience

[tems from the California Healthy Kids Survey will be used to measure student internal and

external resilience. The survey addresses six internal resilience factor subscales and eight



external resilience factor subscales which have demonstrated adequate reliability.3! The
internal resilience subscales include Likert scale items addressing: cooperation and
communication (2 items); self-efficacy (4 items); empathy (3 items); problem solving (3
items); self-awareness (3 items); goals and aspirations (3 items); school support (6 items);
school meaningful participation (3 items); community support (6 items); community
meaningful participation (3 items); home support (6 items); home meaningful participation

(3 items); peer caring relationships (3 items); pro-social peers (3 items).

School environment survey
The school environment survey (Appendix 4.15) will be developed by the research team
and will aim to measure the programs, curriculum, policies, practices, and partnerships that

schools are currently implementing that target student resilience.

Sample size

Based on past research,”56 and the pilot study results, an estimated 80% of students will
consent to participate. Based on this, and an estimated loss of students to follow up from
Grade 7 to Grade 10 of 25% a cohort sample of 1,360 Grade 7 students and 1,020 Grade 10
students in the control condition, and 2,270 Grade 7 students and 1,700 Grade 10 students
in the intervention condition, will be the subject of analysis. Assuming 80% power, a 5%
significance level, an intra-cluster correlation of 0.01, and a Grade 10 control group smoking
prevalence of 14% the study will be able to detect a 4.8% lower prevalence of smoking for
the intervention group. For recent and risky alcohol consumption, assuming a Grade 10
control group prevalence of 36.2%, a 7.0% lower prevalence of consumption can be
detected. For use of marijuana, assuming a Grade 10 control group prevalence of 25%, a
6.2% lower prevalence of use respectively can be detected for marijuana. Finally, for other
illicit drugs, assuming a Grade 10 control group prevalence of 9.3%, a 3.9% lower

prevalence of use can be detected for the intervention group.

Statistical analysis

All analyses will be undertaken using SAS Software Version 9.2.57

Demographic characteristics
Intervention and control school parental consent rates will be examined for non-response
bias using Chi square analysis. Intervention and control school student demographic

characteristics will be compared at baseline and follow up also using Chi square analysis.



Primary outcomes — substance use

Comparisons in prevalence of substance use will be made between Grade 10 students in
intervention and control schools at follow up to determine intervention effectiveness for
each outcome measure. Generalized linear models (generalized estimating equation (GEE
approach)) will be used.’®8 The GEE will cater for dichotomous outcome data, school
clustering, levels of strategy implementation, and student or school characteristics that are
potential confounding variables. Usual assumptions of linear regression will be tested
(including linearity, independence, constant variance and normality), with variations from
normality adjusted for using the robust variance estimator. For all outcome analyses, school

will be included in the model as the clustering unit.

Secondary outcomes - resilience

Assuming resilience scores are not normally distributed (as with the data from the pilot
study) comparison of median scores will be made post-test between Grade 10 students in
intervention and control schools to determine intervention effectiveness. Linear regression
models (GEE) will test differences in overall sub-scale levels of resilience factors (predictor

variable being treatment group).

School environment survey outcomes
Existing resilience intervention implementation collected via the school environment
surveys in both intervention and control groups will be compared at both baseline and

follow up using descriptive statistics.

Implementation cost

Costs will be calculated with the support of a health economist from the perspective of
routine school delivery (development and research costs will be excluded). The proposed
costing approach has previously been successfully undertaken and reported by the study

team.59.60

DISCUSSION

To the authors’ knowledge this is the first randomised controlled trial to evaluate the
effectiveness of a comprehensive school-based resilience intervention, inclusive of explicit
adoption strategies, in decreasing the self-reported tobacco, alcohol and illicit drug use of
adolescents attending disadvantaged secondary schools. The intervention has been found

to be feasible and acceptable when piloted in three secondary schools. The current study



offers the opportunity to provide evidence that a resilience approach is effective in
addressing adolescent substance use in line with the recent reviews that suggest this. If the
results indicate the resilience intervention is effective in decreasing the prevalence of
adolescent substance use, a new and strengthened intervention model will be available to
aid policy makers and educationalists in implementing interventions targeting adolescent

substance use, inclusive of program adoption strategies.
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ABSTRACT

Objectives

Initiation of tobacco, alcohol and illicit substance use typically occurs during adolescence,
with the school setting recommended to reduce adolescent substance use. Strengthening
individual (e.g. problem solving) and environmental (e.g. caring relationships at school)
resilience protective factors of adolescents has been suggested as a strategy for reducing
substance use by adolescents, however few studies have examined this potential. A study
was conducted to investigate the effectiveness of a pragmatic school-based universal
‘resilience’ intervention in reducing the prevalence of tobacco, alcohol and illicit substance

use, and increasing the individual and environmental protective factors of students.

Design

A cluster-randomised controlled trial

Setting

Thirty-Two Australian secondary schools (20 intervention;12 control)

Participants

Cohort of Grade 7 students followed up in Grade 10 (2014; aged 15-16years)

Intervention

A pragmatic intervention involving school staff selection and implementation of available
programs and resources targeting individual and environmental resilience protective
factors for all Grade 7-10 students was implemented in schools (2012-2014). School staff

were provided implementation support.

Measurements

An online survey collected baseline and follow up data for primary outcomes: tobacco (ever,
recent) and alcohol (ever, recent, ‘risk’) use, and secondary outcomes: marijuana and other
illicit substance use, and individual (six factor subscales, aggregate) and environmental
(three factor subscales, aggregate) protective factor scores. Generalized and linear mixed

models examined follow up differences between groups.



Results

Follow up data from 2105 students (intervention=1261; control=844; 69% of baseline
cohort) were analysed. No significant differences were found between intervention and
control students for any primary (ever tobacco: OR 1.25, 95% CI: 0.92,1.68, p=0.14; recent
tobacco: OR 1.39,95% CI: 0.84,2.31, p=0.19; recent ever alcohol: OR 1.11, 95% CI: 0.83,1.48,
p=0.46; alcohol: OR 1.13, 95% CI: 0.78,1.62, p=0.51; ‘risk’ alcohol: OR 0.98, 95% CI:
0.70,1.36, p=0.89) or secondary outcomes (marijuana: OR 1.12, 95% CI: 0.74,1.68, p=0.57;
other llicit substance: OR 1.19,95% CI: 0.67,2.10, p=0.54; individual protective factors: MD:
0, 95% CI:-0.07,0.06, p=0.89; environmental protective factors: MD: -0.02, 95% CI: -
0.09,0.06, p=0.65).

Conclusions

The universally implemented pragmatic school-based intervention was not effective in
reducing the prevalence of tobacco, alcohol or illicit substance use, or in increasing the

protective factors of students.



BACKGROUND

Tobacco, alcohol and illicit substance use are responsible for 9% of the global disease
burden,! 12% of deaths world-wide,? and significant health and societal costs.3-6 Initiation
of tobacco, alcohol and illicit substance use in high-income countries generally occurs
during adolescence,’-° with earlier use associated with greater dependence in adulthood.!
Whilst data from the United States and Australia show a declining trend in adolescent
substance use®10 a considerable proportion of adolescents (aged 11-17 years) continue to
report such use; 23%-45% having smoked a cigarette, 43%-74% having consumed an

alcoholic drink, and 7%-40% having used an illicit substance.%-11

Schools represent an opportune setting for interventions to prevent adolescent substance
use as they provide access to large numbers of adolescents for prolonged periods, and have
curricula and policies that seek to promote student health and wellbeing.1213 As a
consequence, substance use prevention interventions delivered to all students in a school
or classroom regardless of risk (that is universal)1415 are common and supported by
governments world-wide to reduce the prevalence of adolescent substance use.16-19 Despite
policies recommending comprehensive approaches to substance use prevention address
protective factors of substance usel?.19-21 and ‘resilience’,17.19 such policies do not provide
guidance regarding the specific factors or resilience strategies that should be targeted or
the manner in which they should be addressed. Possibly as a result, it is reported that
schools frequently develop their own programs,?2 do not implement evidence-based
programs or implement existing evidence-based programs2? and make significant
adaptations to cater for local contexts.2¢ The extent to which such an approach can realise

its intended benefits has not been reported.

Evidence from cross sectional studies suggests a range of individual factors including self-
efficacy, problem solving, communication and self-awareness are protective of adolescent
substance use; as has evidence regarding environmental factors such as caring relationships
with adults and peers, and meaningful participation in home, school and community
settings.2537 Such factors have similarly been found to be protective of a person’s
‘resilience’,38-40 most broadly defined as the process of, capacity for, or outcome of successful

adaptation in the context of risk or adversity.40-42

Various randomised controlled trials have assessed the effectiveness of resilience

protective factor interventions on substance use.43 These have primarily addressed either



resilience protective factors as a component of a broader intervention approach,*460
combined universal and targeted interventions,t162 combined parent and school-based
strategies,’3 or involved elementary school aged students only.64 However only one
controlled trial that assessed the effectiveness of a universal school-based intervention
focused solely on the enhancement of both individual and environmental resilience
protective factors in reducing the prevalence of adolescent or secondary school-aged
students substance use. The cluster-randomised controlled trial conducted in 26 Australian
secondary schools, investigated the effectiveness of a three-year whole-of-school
intervention delivered by schools (i.e. pragmatic) targeting a number of individual and
environmental protective factors in preventing tobacco, alcohol and marijuana use in a
cohort of students.*¢ Qutcomes were assessed at baseline, mid-intervention (after one year
of intervention) and following intervention completion. Despite promising results mid-
intervention for tobacco use, at follow up the confidence intervals for the adjusted odd

ratios for tobacco, alcohol or marijuana use outcomes indicated a non-significant result.4>

Given the limited evidence regarding the effectiveness of universal interventions promoting
protective factors as a means of reducing adolescent student substance use, a cluster
randomised controlled trial was conducted to determine the effectiveness of a secondary
school staff-delivered pragmatic intervention targeting such protective factors in reducing
the prevalence of tobacco and alcohol use (primary outcomes) and marijuana and illicit
substance use, and in increasing individual and environmental protective factors

(secondary outcomes).

METHODS

Study design and setting

A cluster randomised controlled trial was conducted in secondary schools in one health
district of New South Wales, Australia. Outcome assessments were conducted with a cohort
of students at baseline (when students were in Grade 7 - aged 12-13 years) and at follow up
(when students were in Grade 10). Approximately 114,000 people aged 10 to 19 years
reside in metropolitan, regional, rural and remote areas within the district.6566 Relevant
ethics committee approvals were obtained (Hunter New England Health Ref:
09/11/18/4.01, Appendix 4.1; University of Newcastle Ref: H-2010-0029, Appendix 4.2).
Further study details and assessment of other registered outcomes are reported

elsewhere.67.68



Participants and recruitment

Schools

A national schools database®® identified 172 schools with secondary enrolments within the
study area. Schools were eligible if they: were a Government or Catholic secondary school
located within a socioeconomically disadvantaged local government area,’? had enrolments
in Grades 7 to 10 (aged 12-16 years) and had more than 400 total student enrolments.
Schools were ineligible if they were: single gender, independent (private), special needs,

selective, central (for students aged 5-18 years) or boarding schools.

Randomisation of schools

Eligible schools were approached in random order until a quota of 32 schools consented.
Consenting schools were stratified according to participation in a government
disadvantaged schools initiative (yes/no)’! and school size (medium 400-800/large >800),
then randomly allocated to intervention or control in a 20:12 block design ratio by an
independent statistician using a random number function in Microsoft Excel prior to
baseline data collection (the number of intervention schools were increased from planned

12 to 20 following stakeholder consultation).

Students

All students enrolled in Grade 7 (first year at secondary school) were eligible to participate
in data collection and active parental consent for student participation was sought via a
mailed study information pack (Appendices 4.9-4.12). A free call number was provided for
parents who wished to decline. After two weeks, non-responding parents were prompted

via telephone by school-affiliated staff who were blind to group allocation.

School staff

Selected school staff (deputy principal, head teachers for student welfare and five key
subject areas, and the Aboriginal Education Coordinator or other Aboriginal staff member)
at each intervention and control school were invited to participate in data collection at

follow up.

Intervention

A three-year universal (‘whole of school’) intervention was delivered to all students in

Grades 8 to 10. The intervention, based on a pilot study,”? involved 16 broad strategies (see



Table 5.1) seeking to build the protective factors of students implemented across the three
domains of the Health Promoting Schools framework.”3 Each of the 16 broad strategies
addressed one or more individual (self-efficacy, problem solving,
cooperation/communication,  self-awareness, = empathy, goals/aspirations) or
environmental protective factors (school support, school meaningful participation,
community support, community meaningful participation, home support, home meaningful
participation, peer caring relationships, pro-social peers). Such protective factors have been
found to be correlated with adolescent substance use’4 and align with a ‘resilience’

approach.38-4075

Table 5.1. Intervention and implementation support strategies

INTERVENTION STRATEGIES BY HEALTH PROMOTING SCHOOLS DOMAIN

Curriculum, teaching and learning
1. Age-appropriate lessons (9 hours) on individual protective factors across school subjects (e.g.
MindMatters’” or school-developed curriculum resources)"?
2. Non-curriculum programs (9 hours) targeting protective factors (e.g. the Resourceful
Adolescent Program)’&"E
3. Additional program targeting protective factors for Aboriginal students"t?
Ethos and environment
4. Rewards and recognition program't
Peer support/peer mentoring programs"t
Anti-bullying programs"t
Empowerment/leadership programs"t

Additional empowerment/leadership/mentoring programs for Aboriginal students"&?

W ©® N o WU

Aboriginal cultural awareness strategies" &2
Partnerships and services
10. Promotion/engagement of local community organizations/groups/clubs in school (e.g.
charity organizations)®?
11. Additional/enhanced consultation activities with Aboriginal community groups"&¢
12. Promotion/engagement of health, community and youth services in the school"®?
13. Additional /enhanced Aboriginal community organizations promoted or engaged"&¢
14. Referral pathways to health, community and youth services developed and promoted"®?
15. Strategies to increase parental involvement in school (e.g. school events)t?

16. Information regarding student protective factors provided to parents via school

newsletter"t?




IMPLEMENTATION SUPPORT STRATEGIES

1. Engagement with school community including presentations at school staff meetings
regarding planned intervention®
2. Embedded staff support:
o School intervention officer one day a week to support program implementation
o Project coordinator to liaise with school sectors and support school intervention
officers®
3. School intervention team formed (new team or re-alignment of existing team, inclusive of
school intervention officer and school executive member) to implement intervention
4. Structured planning process to prioritize and select appropriate resources/programs:
o Needs assessment of student protective factors (when study sample in Grade 7 and
9)
o Two school community planning workshops and one strategy review workshop*®
o School plan to address intervention strategies endorsed by the school executive
5. Intervention implementation guide that described the intervention, planning process,
available resources and programs, tools and templates for intervention implementation.
6. Staff mental health training (minimum of one hour per school during staff meetings)
7. AUD $2,000 per year each for:
o Teacher release time for intervention implementation or professional development
o Strategies specifically for Aboriginal students?
8. Feedback reports regarding student substance use and protective factors, and intervention
implementation (termly)°
9. An Aboriginal Cultural Steering group was formed comprising of Aboriginal staff from local
Aboriginal community organizations and Government Departments to provide Aboriginal
cultural advice and direction regarding the study design, implementation, evaluation and

dissemination

| To target individual protective factors; E To target environmental protective factors; 2 Implemented in Years 2 and 3
only;  Year 1 only; ¢ Years 1 and 2 only; 9 Year 3 only. NB. Following publication of the study protocolé’ and based
upon advice received from an Aboriginal Cultural Steering Group, intervention strategies 3,8,11,13 were added.

A pragmatic intervention approach?¢ that involved intervention delivery by school staff as
a component of routine school practice was adopted to approximate intervention delivery
under ‘real-world’ conditions.”é Schools were provided with details of existing resources
and programs addressing the 16 broad strategy areas from which they could choose to
implement (Appendix 5.1). Whilst schools were required to implement programs and
resources that addressed each of the 16 broad strategies, they had the flexibility to select
which specific program or resource to implement, and the order and manner in which they

were implemented. This approach is similar to approaches adopted by previous substance



use prevention studies,5861.62 with the exception that selected programs and resources were

not required to have been rigorously evaluated.

To facilitate implementation of intervention strategies, programs and resources, schools
were provided with a comprehensive range of support strategies, including an embedded
psychology or education trained implementation support officer; strategies that have been

previously reported to facilitate implementation of interventions (Table 5.1).79-86

Control schools implemented usual school curricula and policies which may have included
protective factor strategies and resources similar to, or the same as, those systematically
provided to the intervention schools, but were not provided with program resources or
support. A report describing baseline school-level student substance use and protective

factor characteristics was provided to control schools.

Data collection procedures

Student demographic and protective factor characteristics and substance use
outcomes

Students completed a confidential web-based survey (Appendix 4.14)%7 in class time prior
to intervention commencement (baseline: August-November 2011) and immediately
following intervention completion (follow up: July-November 2014). Neither the school

staff nor researchers were blind to group allocation.

Implementation of strategies targeting protective factors

To assess intervention implementation by intervention schools,88 research staff reviewed
school documents and recorded the delivery of intervention strategies monthly. In addition,
at follow up, telephone-based structured interviews (Appendix 4.15) were conducted with
staff from both groups by interviewers regarding school implementation of intervention
strategies and engagement with the intervention during the final year of intervention.
School staff from intervention schools were asked their level of engagement with the

intervention in the final year.



Measures

Student demographic characteristics

The student survey addressed: age, gender, residential postcode, Aboriginal and/or Torres

Strait Islander status, ethnicity, and non-English speaking background.

Student substance use

Substance use outcome data were collected using items from an ongoing Australian
triennial survey of school students’ health behaviours (Appendix 5.2).9 Primary outcomes
included tobacco (ever and recent) alcohol (ever, recent and ‘risky’) use. Secondary
outcomes included marijuana and other illicit substance use. Planned validation of student
self-report of smoking via saliva-based cotinine testing,t7.89 was not conducted due to school

policies prohibiting drug testing.

Student individual and environmental protective factors

The Resilience and Youth Development module of the California Healthy Kids Survey was
used to measure individual and environmental protective factors.”4 Items for all six
individual and three of the environmental factor subscales were selected based on their
congruence with the intervention (Appendix 5.2). Aggregate individual and environmental

protective factor scores were used as secondary outcome measures.

Consistent with a previous study of the survey,’4 analysis of baseline responses confirmed
the subscales were internally consistent and valid (Cronbach alpha coefficients: individual
0.55-0.81; environmental 0.77-0.88).90 Confirmatory factor analysis’¢ demonstrated the
subscale factor structure to be a good model fit (comparative fit index 0.92, root mean

square error of approximation 0.04).

Implementation of strategies targeting protective factors

The telephone survey of school staff assessed reported implementation of programs and
resources in each of the 16 broad strategy areas (Table 5.1), and staff in during the final year
of intervention. Intervention school staff level of engagement was assessed by a single item

(not at all/somewhat/moderately/very/unsure).



Sample size

The sample size was calculated on the basis of 24 schools (i.e. 12 in each group). Based on
an assumed parental consent rate of 80%,3291 and loss of students to follow up from Grade
7 to Grade 10 of 25%, it was estimated the cohort would consist of 2,720 Grade 7 students
(1,360 in each group) and 2,040 Grade 10 students at follow up (1,020 in each group).
Assuming 80% power, a 5% significance level, an intra-cluster correlation of 0.01,72 and
Grade 10 control group prevalence of 14% for recent smoking, 36.2% for recent/risk
alcohol use, 25% for marijuana use, and 9.3% for other illicit substance use,?2 the study was
estimated to be able to detect an absolute reduction in prevalence of 4.8% for recent
smoking, 7.0% for recent/risk alcohol use, 6.2% for marijuana use and 3.9% for illicit

substance use in intervention compared to control students.

Statistical analysis

Student demographic characteristics

Student-reported residential postcode was used to calculate student socioeconomic status?0
and remoteness of residential location.?3 Characteristics of students (gender, Aboriginality,
socioeconomic status, remoteness, baseline substance use and protective factor scores)
completing both baseline and follow up surveys were compared to those lost to follow up

by logistic regression accounting for potential clustering of students within schools.

Student substance use

Recent tobacco use was defined as having smoked at least one cigarette in the last week,
and recent alcohol use as at least one alcoholic drink in the last week (yes/no). The response
options for ‘risky alcohol use’ were dichotomised (either ‘none’, or ‘once’/'twice’/’3-6
times’/’7 or more times’), as were the response options for both marijuana and other illicit
substance use (either ‘none’, or ‘once or twice’/’3-5 times’/’6-9 times’/’10-19 times’/’20-39

times’/’40 or more times’).

Comparison between groups in the prevalence of substance use at follow up for the cohort
Grade 10 students in intervention and control schools was undertaken to determine the
effectiveness of the intervention using generalized linear mixed models (binomial
distribution with a logit link; analysis as treated). All models included a fixed effect for
treatment group (intervention versus control) and a random effect for each school to
account for clustering of responses within schools. Models were adjusted for a priori

selected prognostic variables (age, gender, school type, school size, Aboriginal/Torres Strait



Islander status, ethnicity, non-English speaking background, socio-economic status) and
odd ratios with 95% Wald confidence intervals calculated. Intra-class correlations were

estimated on the logistic scale using the methods described in Eldridge et al.%¢

Sensitivity analyses were undertaken according to intention-to-treat principles, where
multiple imputation was used to assess the sensitivity of results to missing data under the
missing at random (MAR) assumption? from students that were lost to follow up or
changed schools during the intervention period. The method of chained regression
equations was used, imputing 10 data sets separately by treatment group and pooling the
results using Rubin’s method.%¢ Specifically, this involved a chained regression equations
method of generating 10 complete datasets; logistic regression models were used for
categorical (binomial, ordinal or multinomial) variables and linear regression models were
used for continuous variables. The imputation model included all substance use outcomes,

together with all variables that were in the analysis model and treatment group.

Student individual and environmental protective factor scores

Student protective factor subscale scores were calculated by averaging the responses to all
items in each subscale. Aggregate individual and environmental protective factor scores
were calculated by averaging all relevant subscale scores for each student.” Scores ranged

from 1 to 4, with higher scores more favourable.

Linear mixed models were used to assess the effectiveness of the intervention for the
aggregate individual and environmental protective factor scores at follow up. The models
included a fixed effect for treatment group (intervention vs control) and a random effect for
school to account for clustering of responses within schools. Models were adjusted for the
same prognostic variables as per the substance use models. Intra class correlation was

estimated as the proportion of the total variance that is due to between cluster variance.

Implementation of strategies targeting protective factors

Descriptive statistics summarised the number of intervention schools implementing each
of the 16 broad intervention strategies that addressed protective factors as identified via
project records (Intervention Years 1-3). Chi-square and t test analyses examined whether
intervention and control schools differed with respect to their reported implementation of

protective factor strategies in the final year of intervention.



A criterion for statistical significance of p<0.05 was used. All analyses were undertaken by

an independent statistician using SAS Software Version 9.4.97

RESULTS

Sample

Schools

Forty-four of the 47 eligible schools were approached prior to achieving the quota of 32
schools (73% consent rate) (see Figure 5.1). Participating schools included 28 government
and four Catholic schools. Of the 32 schools, 21 were medium and 11 were large sized

schools. No schools withdrew following allocation.

Students

At baseline, parental consent was provided for 3530 Grade 7 students (76.9% of enrolled
students), of which 3115 students participated in the baseline survey (67.9% of enrolled
students; 88.2% of students with parental consent). Follow up data were collected from
2,149 of the students who completed the baseline survey (retention rate 69.0%;
intervention 67.3%, control 71.6%) with no differential loss to follow up between
intervention and control groups (p=0.1). Reasons for lost to follow up included: students no
longer attending school (n=652; 65.5%), absent from school on follow up survey days
(n=207; 20.8%), or unknown reason for currently enrolled students (n=137; 13.8%).
Students who moved between schools (n=30) and those who participated but did not
answer substance use items at baseline (n=14) were excluded resulting in a cohort of 2,105
students for the primary analysis. All 3115 students who completed the baseline survey

were included in sensitivity analyses.

The demographic characteristics of students who completed the baseline survey are shown
in Table 5.2. Students who were lost to follow up compared to those who completed both
baseline and follow up surveys (the cohort) were more likely to: report use for each
substance use measure (tobacco: ever 17.9% v 8.1% p<0.01, recent 4.1% v 1.4% p<0.001;
alcohol: ever 37.6% v 26.8% p<0.01, recent 8.8% v 4.2% p<0.001, ‘risky’ 8.6% v 3.7%
p<0.001; marijuana: 2.6% v 1% p=0.003; other illicit substances: 2.0% v 0.6% p=0.003), and
have lower mean individual (2.92 v 3.04 p<.001) and environmental protective factor scores
(2.88 v 2.98 p<.001). Students who were lost to follow up were also more likely to be
Aboriginal and/or Torres Strait Islander (18.1% v 10.2%, p<.001). There was no difference

for any other demographic characteristics.



Asszesszed for eligihility
Schools n=172

Excluded: Schools n=137
Not meeting inclusion criteria: Schoolsn=125
Refused to participate: Schools n=12

Randomised
Schools n=32

Allocated to intervention
Schools n=20
Potentially eligible Year 7 students n=2823

Parant consent not obtained
Students =661

Baseline survey
Schools n=20
Year 7 students n=1909
(Did not complete survey n=253)

Received the intervention
Schools n=20

Lost to follow up
Students n=624

Analyzed
Schools n=20
Students n=1261

Students excluded from analysis due to:

- didn’t answer baseline substance use items
(n=4);

- changed schools (n=20).

Figure 5.1. Study flow diagram

Allocated to control
Schools n=12
Potentially eligible Year 7 students n=1766

Parent consent not obtained
Students n=398
|

Baseline survey
Schools n=12
Year 7 students n=1206
(Did not complete survey n=162)

Lost to follow up
Students n=342

Analyzed
Schools n=12
Students n=844

Students excluded from analvsis due to:

- didn’t answer baseline substance use items
(n=10;

- changed schools (n=10).

Table 5.2. Student demographics, substance use and protective factor characteristics of

students participating in baseline survey by group (N=3115)

Student characteristics Intervention Control
n (%) n (%)
TOTAL STUDENTS 1909 1206
Male 950 (49.8) 607 (50.3)
Age (mean (SD)) 12.6 (0.53) 12.6 (0.53)

Aboriginal and/or Torres Strait Islander* 245 (12.8) 151 (12.6)




Student characteristics Intervention Control
n (%) n (%)

Socioeconomic status**

Low (<990) 1062 (55.6) 718 (59.5)

High (2990) 847 (44.4) 488 (40.5)
Remoteness (ARIA)**

Major Cities 744 (39.1) 567 (47.1)

Inner Regional 565 (29.7) 387 (32.1)

Outer Regional/Remote 594 (31.2) 250 (20.8)
Ethnicity

Other ethnic, cultural or national origin 235 (12.3) 95 (7.9)
Non-English speaking background

Speak language other than English 119 (6.2) 57 (4.7)
Substance use

Tobacco use — ever 221 (11.7) 124 (10.5)

Tobacco use — recent 49 (2.6) 21(1.8)

Alcohol use - ever 615 (32.5) 316 (26.7)

Alcohol use - recent 121 (6.4) 53 (4.5)

Alcohol use — ‘risky’ 111 (5.9) 50 (4.2)

Marijuana use 34 (1.8) 12 (1.0)

Other illicit substance use 23 (1.2) 8(0.7)
Protective factor score

Individual factors (mean (SD)) 2.99 (0.48) 3.03 (0.45)

Environmental factors (mean (SD)) 2.93 (0.56) 2.96 (0.55)

*Missing for 4 students; **SES and remoteness could not be calculated 5 students’ postcode missing (4 Intervention,
1 control).

Student substance use
Table 5.2 shows the proportion of students reporting substance use at baseline. There was
no difference between intervention and control students for any measure of substance use

at follow up (Table 5.3), with the same result for intention-to-treat sensitivity analyses (see

Appendix 5.3).

Student individual and environmental protective factors

Baseline mean individual and environmental protective factor scores are shown in Table
5.2. At follow up there was no difference in mean individual or environmental aggregate

protective factor scores between intervention and control students (Table 5.3). Similarly,



there was no difference between intervention and control students in mean scores for any

of the individual or environmental protective factor subscales (see Appendix 5.4).

Table 5.3. Intervention versus control group comparisons at follow up (N=2105)

Outcome Intra class Intervention Control Intervention v control
correlations group group
N=1,261 N=844

PRIMARY OUTCOMES

Substance use n (%) n (%) OR (95% Cl) P
Tobacco use — ever? 0.0182 406 (32.5) 235 (27.9) 1.25(0.92, 1.68) .14
Tobacco use — recent? 0.0280 148 (11.8) 75 (8.9) 1.48 (0.93, 2.37) .09
Alcohol use — ever® 0.0105 770 (61.8) 494 (58.7) 1.11 (0.83,1.48) 46
Alcohol use —recent® 0.0149 261 (20.9) 156 (18.6) 1.10(0.77,1.56) .60
Alcohol use — ‘risky’® 0.0152 293 (23.6) 196 (23.4) 1.03(0.74,1.43) .86

SECONDARY OUTCOMES

Substance use

Marijuana use® 0.0163 193 (15.6) 115 (13.7) 1.18 (0.80,1.72) .39
Other illicit substance use® 0.0368 85 (6.9) 47 (5.6) 1.42 (0.85,2.38) .23
Protective factor score Mean (SD) Mean (SD)  Mean diff (95% Cl) P
Individual’ 0.0011 3.02 (0.48) 3.01 (0.49) -0.01 (-0.07,0.06) .87
Environmentals 0.0010 2.77 (0.61) 2.76 (0.62) -0.02 (-0.09,0.06) .67

a 13 missing; P 18 missing; ¢ 23 missing; 4 25 missing; © 29 missing; f 7 missing; & 4 missing.

School implementation of strategies targeting protective factors

Review of project records across all three years of the intervention identified 12 of the 20
intervention schools were recorded to have implemented programs or resources in each of
the 16 strategy areas every year (see Appendix 5.5 for examples of strategies that
intervention schools implemented). In each year of the study either 18 or 19 of the 20
intervention schools were recorded to have implemented programs or resources in each of

the strategy areas.

A total of 232 of the 256 (91%) school staff completed the telephone survey regarding
intervention implementation in the final year of the intervention. Comparison of
intervention and control schools reported implementation of intervention strategies in the
final year of intervention showed intervention schools were more likely than control
schools to have incorporated nine hours of protective factor instruction across at least two

school subjects across Grade 7 to 10 (intervention 88% v control 36%, p<0.01), but not in



Grade 10 alone (intervention 88% v control 55%, p=0.08) (Appendix 5.6). A higher
proportion of Head Teachers at intervention schools reported using resilience resources
within curriculum in any Grade than control schools (75% and 49% respectively, p<0.01)
and the mean number of resilience resources implemented outside of the classroom was
higher in intervention compared with control schools (3.1 and 1.2 respectively, p<0.01).
There were no significant differences between intervention and control schools in the
reported implementation of the other 15 strategies (Appendix 5.6). Between 73% and 84%
of intervention school staff reported being moderately or very engaged in the final year of
the intervention (Aboriginal contact 73.7% (14/19); Deputy 84.2% (16/19); Head Teacher
Welfare 83.3% (15/18); Head Teachers Key Learning Areas 76.4% (68/89).

DISCUSSION

This study sought to test the effectiveness of a pragmatic intervention delivered by schools
on a universal basis that focused on enhancing student individual and environmental
‘resilience’ protective factors as a means of reducing the prevalence of adolescent tobacco,
alcohol and illicit substance use. At follow up, there was no difference in the prevalence of
any measure of substance use between intervention and control students, nor was there
any difference for aggregate or individual measure of individual and environmental

protective factors.

The findings were broadly consistent with evidence from the only other randomised
controlled trial of a school-based universal intervention focused solely on promoting the
individual and environmental protective factors of adolescent students as a means of
reducing substance use.*¢ The intervention in that study was similar to that in the current
study in terms of: its pragmatic nature; timing (from Grade 8 onwards); duration (3 years);
delivery by school staff; strategies (curriculum and school environment); and
environmental protective factor content (addressing relationships and meaningful
participation at school). However, its content differed in terms of a more limited focus on
individual protective factors than the current study.*¢ Despite promising findings mid-
intervention for tobacco use favouring an intervention effect, at follow up the study
similarly found no effect of the intervention on tobacco, alcohol or illicit substance use.
Additionally, no effect was found for the protective factors measured (school engagement
and social relationships), with authors citing insufficient specific intervention content in

these areas as a possible explanation.46



The hypothesised mechanism of effect for the current study was based on association
evidence that an inverse relationship existed between protective factors and substance
use.25-37.90 As the intervention was ineffective in improving such factors it remains unknown
whether the enhancement of such factors can lead to a reduction in the prevalence of

adolescent substance use.

Various aspects of the intervention design may have contributed to the null finding for
protective factors. First, the universal nature of the intervention without a targeted
intervention for students with lower protective factor scores or with other substance use
risk factors may have limited its ability to have a measurable impact. Whilst there is
conflicting evidence regarding whether universal, selective or targeted interventions are
more effective in reducing substance use,%-101 the positive findings of one cluster-
randomised controlled study undertaken in 43 schools in Hong Kong suggest that an
intervention combining both a universal and a targeted approach may be effective. The
study reported a positive effect for eight of fourteen targeted protective factors, as well as a

reduction in illegal substance use.62

Second, the use of a pragmatic intervention approach allowing school staff to select the type,
manner and order of implementation of curriculum resources and programs may have
contributed to the null study findings, as such an intervention approach has been reported
to be less likely to be effective than non-pragmatic approaches.102103 Although pragmatic
intervention approaches are intended to optimise translation into practice, the potential
exists for aloss of intervention efficacy, integrity and fidelity to occur through local selection
and adaptation of programs.194105 The intervention relied, at least in part, upon both schools
and teachers selecting from a large number of readily available resources and programs that
address resilience protective factors, very few of which are evidence-based, and schools
implementing them well. The study findings suggest that the common practice of schools
developing and adapting programs,?2-24 an intervention approach assessed in this trial, may

not realise the intended substance use reduction benefits.

Third, the use of programs and resources that were also accessible to control schools may
have contributed to the null findings due to a lack of differential intervention exposure
between groups. The likelihood of such an explanation is heightened by the finding of
similar strategy implementation levels in both groups at follow up, with the exception of

curriculum-focussed strategies. It is unclear whether contamination with respect to



awareness of programs and resources between intervention and control schools was an
issue as it was not specifically assessed, however the cluster-randomised design at least in

part may have reduced this risk.

Fourth, similar to the conclusion of the Bond study,*¢ the duration of the intervention may
have been insufficient to impact on student protective factors. As the full intervention was
implemented over two years (only two of 16 strategies were delivered in Year 1) the
intervention may not have had sufficient time to impact on student protective factors. This
possibility is supported by findings from other school-based substance use prevention
studies that suggest interventions delivered over 3-4 years rather than 1-2 years may be
more effective.l% Such a conclusion is also supported by a World Health Organization
review of evidence regarding the Health Promoting Schools approach that found

interventions of longer duration across a range of outcomes were more effective.107

Finally, three additional design factors may have limited the intervention effect: the
intervention’s focus on protective factors only, with no content addressing known risk
factors of substance use (such as peer or familial substance usel8); the limited focus on
family and community-based protective factors (such as caring parental relationships and
meaningful community participation), both of which have been reported to be predictors of
substance use;1%9 and the reported low test-retest reliability of the resilience protective

factor measurement tool, which may have led to instability in student responses over time.”+

Major strengths of this study included the cluster-randomised controlled study design, the
use of implementation support strategies and the large sample size. Although the study
found, as for school-based research generally,!10 a high rate of student attrition (31%), such
attrition did not differ between treatment groups and had little impact on the estimated

power of the study (difference of 0.3-0.4%).

Given the significant policy and practice investment in intervention approaches that seek to
enhance student protective factors as a means of reducing adolescent substance use, further
research is warranted to investigate the effectiveness of this intervention approach. Further
research is also warranted regarding whether universal interventions targeting such factors
can be effective when augmented with a targeted intervention component either for those
students at elevated risk (i.e. selective) or those who have already initiated substance use
(i.e. indicated). Similarly, further research is required to identify intervention approaches

that are both capable of being scaled-up to be delivered as part of routine school practice



across large populations of secondary schools, and efficacious in reducing adolescent

substance use.
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ABSTRACT

Objectives

Interventions addressing the individual and environmental protective factors of
adolescents are suggested to have potential for reducing adolescent substance use. Whilst
universally delivered school-based substance use prevention interventions are common,
previous studies have suggested variable effectiveness by subgroups of students. An
exploratory study was undertaken to examine the differential effectiveness of a universal
school-based resilience intervention on adolescent substance use and protective factors

according to their socio-demographic and previous substance use.

Design

Secondary analysis of data from a cluster-randomised controlled trial.

Setting

32 Australian secondary schools.

Participants

Cohort of Grade 7 students followed up in Grade 10 (aged 15-16 years; 2014).

Intervention

Three year universal school-based intervention addressing resilience protective factors

(2012-2014).

Measurements

Primary outcomes included: tobacco (recent, number of cigarettes) and alcohol (recent,
‘risk’, number of drinks) use, and secondary outcomes: marijuana (recent) and other illicit
substance (recent) use, and aggregate individual and environmental protective factor
scores. Generalized and linear mixed models examined interactions between treatment and
student subgroups [gender; socio-economic disadvantage (low/high); geographic location
(major city/inner regional/outer regional-remote); previous substance use (non-

user/user)] at follow up (36 models).



Results

Analysis of follow-up data from 2149 students showed no differential intervention effect for
any substance use or protective factor outcome for any subgroup, with the exception of one
differential effect found by socio-economic status for the outcome of mean number of
cigarettes smoked by recent smokers (p=0.003). There was no evidence of an intervention
effect within the low (MD -12.89 95%CI -26.00,0.23) or high (MD 16.36,95%CI -1.03,33.76)

socio-economic subgroups.

Conclusions

No evidence of an intervention effect on substance use and protective factors was found
according to student subgroups defined by socio-demographic characteristics or previous

substance use.



BACKGROUND

Initiation of tobacco, alcohol and illicit substance use in high-income countries generally
occurs during adolescence,!3 with earlier use associated with greater dependence in
adulthood and a range of negative health outcomes.* Despite declining trends in adolescent
use of tobacco, alcohol and illicit substances internationally,35 a considerable proportion of
adolescents (aged 11 to 17 years) from high-income countries continue to report such use;
with 23%-45% having smoked a cigarette, 43%-74% having consumed an alcoholic drink,

and 7%-40% having used an illicit substance.356

Evidence from cross sectional and longitudinal studies suggests that a range of individual
factors, including self-efficacy, problem solving, communication and self-awareness, and
environmental factors, such as caring relationships with adults and peers, and meaningful
participation in home, school and community settings, are associated with a decreased
likelihood of adolescent tobacco, alcohol and illicit substance use, that is, protective factors
of such substance use.’-20 These individual and environmental protective factors are also
sometimes described as contributing to ‘resilience’,21-23 and in disadvantaged populations
in particular, have been found to characterise students with good health and life outcomes
despite greater risk status.24 This is consistent with meta-analysis results from a recent
systematic review that reported universal school-based interventions that address
individual and environmental resilience protective factors to be effective in reducing illicit
substance use by adolescents.2> Such evidence suggests the potential of school-based
resilience interventions that address these individual and environmental protective factors

as a means to reducing adolescent substance use.?:9-20

School-based substance use prevention interventions delivered to all students in a school
or classroom regardless of risk (that is universal),26 27 are recommended and commonly
implemented by governments world-wide.28-31 It has however been suggested that not all
students within a population may benefit equally from universally implemented substance
use prevention interventions, with certain subgroups of students either benefiting more or
less than others.32 As a result, investigation of the generalisability of universal substance
use intervention effects across subgroups of students has been recommended3’ A
recommendation that is consistent with the standards of evidence for effective programs
and policies developed by the Society for Prevention Research.34 For interventions found to
be effective overall, investigation of the generalisability of intervention effect across

subgroups provides guidance for how to enhance intervention effectiveness for all student



subgroups. For interventions that have a null effect overall, such investigation can provide
guidance to hypothesise whether an intervention may be effective for particular subgroups,

and identify opportunities for future studies to test such hypotheses.

The only universally implemented school-based intervention focused solely on targeting
resilience protective factors has not investigated any variable patterns of effect by
participant subgroups. However, of those studies that have implemented school-based
interventions that address resilience protective factors amongst other factors as part of a
broader intervention approach, a variable pattern of effect by participant subgroup has
been reported. 3538 Such variability has been reported to occur between students defined
by both their socio-demographic and previous substance use characteristics.35-38 For
example, studies have reported differential intervention effects on tobacco use by gender,
such as reductions in tobacco use for either females3> or males,37:38 whereas other studies
have reported differential effects by socio-economic level, such as reductions in alcohol use
for students of low socio-economic schools but no effect in schools of medium or high socio-
economic level.3¢ No universally delivered school-based studies addressing protective
factors could be found that examined differential intervention effects by subgroups of
students defined by geographic location. Previous studies have also examined differential
effectiveness of school-based substance use interventions in terms of students classified by
risk of substance use, most often defined as substance use initiation prior to intervention.
Such studies report mixed results36, suggesting such interventions are more effective for
existing substance users than nonusers, more effective for existing nonusers than users, or

no differential effect according to previous substance use.36:39-41

A cluster-randomised control study was undertaken to investigate the overall effectiveness
of a universally delivered school-based resilience intervention in reducing substance use by
adolescents.#2 As previously reported, the study found no effect on primary (tobacco and
alcohol use; mental health problems) and secondary (illicit substance use, individual and
environmental resilience protective factors) outcomes, however of the 16 outcomes related
to the implementation of resilience strategies, intervention schools were more likely than
control schools to implement nine hours of resilience curriculum.*344 In order to investigate
whether any student subgroups benefited from the intervention, a study was conducted to
examine the differential effectiveness of the universally delivered school-based ‘resilience’
protective factor intervention on substance use by adolescents according to their socio-

demographic and previous substance use characteristics. A secondary aim was to examine



the differential effectiveness of the intervention on the hypothesised mechanism of effect,

student resilience protective factors.

METHODS

Study design and setting

The cluster randomised controlled trial was conducted in secondary schools in one health
district of New South Wales, Australia. Outcome assessments were conducted with a cohort
of students at baseline in 2011 (when students were in Grade 7 - aged 12-13 years) and at

follow up in 2014 (when students were in Grade 10 - aged 15-16 years).

Approximately 114,000 people aged 10 to 19 years reside in metropolitan, regional, rural
and remote areas within the district.4546 Relevant ethics committee approvals were
obtained (Hunter New England Health Ref:09/11/18/4.01; University of Newcastle Ref:H-
2010-0029; Appendices 4.2-4.3). Further study details have been reported elsewhere.*2

Participants and recruitment

Schools

A national schools database?” identified 172 schools with secondary enrolments within the
study area. Schools were eligible if they: were a Government or Catholic secondary school
located within a socioeconomically disadvantaged local government area (defined by the
SEIFA Index of Relative Socio-economic Advantage/Disadvantage),*8 had enrolments in
Grades 7 to 10 (aged 12-16 years) and had more than 400 total student enrolments. Schools
were ineligible if they were: single gender, independent (private), special needs, selective,

central (for students aged 5-18 years) or boarding schools.

Randomisation of schools

Eligible schools were randomly ordered using a random number function in excel, and
approached in that order until a quota of 32 schools consented. The 32 consenting schools
were then stratified according to participation in a government disadvantaged school
initiative (yes/no)*° and school size (medium 400-800; large >800). Schools were then
randomly allocated to intervention or control in a 20:12 block design ratio (based on
stakeholder request to increase the reach of anticipated intervention benefit) by an
independent statistician using a random number function in Microsoft Excel prior to

baseline data collection.



Students

All students enrolled in Grade 7 (first year at secondary school) were eligible to participate
and active parental consent for student participation in data collection was sought via a
mailed study information pack (Appendix 4.9-4.12). After two weeks non-responding
parents were prompted via telephone by school-affiliated staff who were blind to group
allocation. A toll-free number was provided for parents who wished to decline the telephone

prompt.

Intervention

A three-year universal (‘whole of school’) intervention was delivered by school staff to all
students in the cohort during Grades 8 to 10. The intervention, based on a pilot study,°
involved 16 broad strategy areas (see Table 6.1) seeking to build the protective factors of
students implemented across all three domains of the Health Promoting Schools
framework>5! (Table 6.1). Each broad intervention strategy addressed at least one individual
(self-efficacy, problem solving, cooperation/communication, self-awareness, empathy,
goals/aspirations) or environmental protective factors (school support, school meaningful
participation, community support, community meaningful participation, home support,
home meaningful participation, peer caring relationships, pro-social peers). Such protective
factors align with a ‘resilience’ approach.21-23:52 Schools were provided with details of
existing available resources and programs targeting the protective factors identified by
researchers. Whilst schools were required to implement all strategies, they were given the
flexibility to select the order in which they were implemented and which resources or

programs they used when doing so.

Table 6.1. Intervention and implementation support strategies

INTERVENTION STRATEGIES BY HEALTH PROMOTING SCHOOLS DOMAIN

Curriculum, teaching and learning
1. Age-appropriate lessons (9 hours) on individual protective factors across school subjects (e.g.
MindMatters®? or school-developed curriculum resources)"?
2. Non-curriculum programs (9 hours) targeting protective factors (e.g. the Resourceful
Adolescent Program)>4"E
3. Additional program targeting protective factors for Aboriginal students"t2
Ethos and environment
4. Rewards and recognition program't

5. Peer support/peer mentoring programs"t




INTERVENTION STRATEGIES BY HEALTH PROMOTING SCHOOLS DOMAIN

6
7
8
9

Anti-bullying programs"t
Empowerment/leadership programs"t
Additional empowerment/leadership/mentoring programs for Aboriginal students"&?

Aboriginal cultural awareness strategies" 2

Partnerships and services

10.

11.
12.
13.
14.
15.
16.

Promotion/engagement of local community organizations/groups/clubs in school (e.g.
charity organizations)®?

Additional/enhanced consultation activities with Aboriginal community groups"&¢
Promotion/engagement of health, community and youth services in the school"t?
Additional/enhanced Aboriginal community organizations promoted or engaged"&¢
Referral pathways to health, community and youth services developed and promoted"®?
Strategies to increase parental involvement in school (e.g. school events)&?

Information regarding student protective factors provided to parents via school

newsletter"t?

IMPLEMENTATION SUPPORT STRATEGIES

1.

Engagement with school community including presentations at school staff meetings
regarding planned intervention®
Embedded staff support:

o School intervention officer one day a week to support program implementation

o Project coordinator to liaise with school sectors and support school intervention

officers®

School intervention team formed (new team or re-alignment of existing team, inclusive of
school intervention officer and school executive member) to implement intervention
Structured planning process to prioritize and select appropriate resources/programs:

o Needs assessment of student protective factors (when study sample in Grade 7 and

9)

o Two school community planning workshops and one strategy review workshop*®

o School plan to address intervention strategies endorsed by the school executive
Intervention implementation guide that described the intervention, planning process,
available resources and programs, tools and templates for intervention implementation.
Staff mental health training (minimum of one hour per school during staff meetings)
AUD $2,000 per year each for:

o Teacher release time for intervention implementation or professional development

o Strategies specifically for Aboriginal students?
Feedback reports regarding student substance use and protective factors, and intervention

implementation (termly)°




IMPLEMENTATION SUPPORT STRATEGIES

9. An Aboriginal Cultural Steering group was formed comprising of Aboriginal staff from local
Aboriginal community organizations and Government Departments to provide Aboriginal
cultural advice and direction regarding the study design, implementation, evaluation and

dissemination

| To target individual protective factors; E To target environmental protective factors; 2 Implemented in Years 2 and 3
only;  Year 1 only; ¢ Years 1 and 2 only; 9 Year 3 only. NB. Following publication of the study protocol*? and based
upon advice received from an Aboriginal Cultural Steering Group, intervention strategies 3,8,11,13 were added.

To ensure implementation of intervention strategies, schools were provided with a
comprehensive range of support strategies, including an embedded implementation
support officer, strategies that have been previously reported to facilitate implementation

of interventions (Table 6.1).55-62

Control schools implemented usual school curricula which may have included protective
factor strategies and resources similar to or the same as those systematically provided to
the intervention schools, and were not provided with program resources or implementation
support. A report describing school-level student substance use and protective factor

characteristics at baseline was provided to control schools.

Data collection procedures

Student demographic and protective factor characteristics and substance use

Students completed a confidential web-based survey (Appendix 4.14) in class time prior to
intervention commencement (baseline: August-November 2011) and immediately
following intervention completion (follow up: July-November 2014). Neither the school

staff nor researchers were blind to group allocation.

Measures

Student demographic characteristics

The student survey addressed: age, gender, residential postcode, Aboriginal and/or Torres

Strait Islander status, ethnicity and non-English speaking background.

Student substance use characteristics

Substance use data were collected using items from an ongoing Australian triennial survey

of school students’ health behaviours.3 Outcomes included recent tobacco, recent alcohol,



‘risk’ alcohol, recent marijuana and other illicit substance use as well as the number of

cigarettes and alcoholic drinks consumed in the last week (Table 6.2).

Table 6.2. Substance use and protective factor outcome measures at follow up

Outcomes Survey item Response options

PRIMARY OUTCOMES

Tobacco use - recent Have you smoked a cigarette in the last week? Yes/No
Number cigarettes - If yes, starting from yesterday please record the 0-99
last week? number of cigarettes that you smoked on each

day of last week?

Alcohol use — recent Have you had any alcoholic drinks, such as beer, Yes/No
wine or alcopops/pre-mix drinks in the last week?

(do not count sips or tastes)

Number alcoholic If yes, starting from yesterday please record the 0-99
drinks — last week?® number of alcoholic drinks that you had on each

day of last week?

Alcohol use - ‘risk’ In the last 4 weeks, how many times have you had None/Once/Twice/3-6
5 or more alcoholic drinks in a row? 3 times/7 or more times

SECONDARY OUTCOMES

Marijuana use How many times in the last four weeks have you None/Once or twice/3-

smoked or used marijuana/cannabis (grass, hash, 5 times/6-9 times/10-

dope, weed, mull, yarndi, ganga, pot, a bong, a 19 times/20-39
joint) 3 times/40 or more
times
Other illicit substance How many times in the last four weeks have you None/Once or twice/3-
use used any other illegal drug or pill to get “high”, 5 times/6-9 times/10-
such as inhalants, hallucinogens (e.g. LSD, acid, 19 times/20-39
trips), amphetamines (e.g. speed, ice), ecstasy, times/40 or more

cocaine or heroin? times




Outcomes Survey item Response options

Individual protective Cooperation and communication subscale: 2 1: Never true, 2: True
factors® items; e.g. “l enjoy working together with other some of the time; 3:
students my age” True most of the time;

4: True all of the time
Self-efficacy subscale: 4 items; e.g. “l can do most  As above
things if | try”
Empathy subscale: 3 items; e.g. “l try to As above

understand what other people feel and think”

Problem solving subscale: 3 items; e.g. “When | As above
need help | find someone to talk with”
Self-awareness subscale: 3 items; e.g. “I As above

understand why | do what | do”

Goals and aspirations subscale: 3 items; e.g. “I As above

have goals and plans for the future”

Environmental School support subscale: 6 items; e.g. “At my As above
protective factors®? school there is an adult who really cares about
mell

School meaningful participation subscale: 3 items; As above
e.g. “At my school, | help decide things like class

activities or rules”

Peer caring relationships subscale: 3 items; e.g. “I  As above
have a friend who helps me when I'm having a

hard time”

a At baseline students were asked whether they had ever smoked a cigarette/consumed an alcoholic drink.

Student individual and environmental protective factors

The Resilience and Youth Development module of the California Healthy Kids Survey was
used to measure individual and environmental protective factors.¢3 Items for six individual
and three environmental factor subscales (Table 6.2) that were found to be internally
consistent and valid (Cronbach alpha coefficients: individual 0.55-0.81; environmental
0.77-0.88) were selected. Aggregate individual and environmental protective factor scores
were used as outcome measures. Consistent with a previous study of the survey tool,®3

analysis of baseline responses confirmed the subscales were internally consistent and valid



(Cronbach alpha coefficients: individual 0.55-0.81; environmental 0.77-0.88). Confirmatory
factor analysis®3 demonstrated the subscale factor structure to be a good model fit

(comparative fit index 0.92, root mean square error of approximation 0.04).

Statistical analysis

Student socio-demographic subgroups

Student-reported residential postcode was used to calculate student socio-economic
status*® and remoteness of residential location.6* Students were classified into the following
subgroups based on their baseline survey characteristics: gender (males, females), socio-
economic status (as defined by SEIFA Index of Relative Socio-economic
advantage/disadvantage; low: scores of <990 (most disadvantaged), high: scores 900+48),
and geographic location (as defined by the Accessibility/Remoteness Index of Australia;

Major city: 0-0.2, Inner regional: >0.2-2.4, Outer regional/remote: >2.4-15).

Previous substance use subgroups

Ever use of tobacco and alcohol were used to define baseline tobacco and alcohol use
respectively (user, non-user). Use of marijuana and illicit substances in the last four weeks
were used to define baseline marijuana and illicit substance use respectively (user, non-
user). Baseline use of any substance was defined as use of at least one substance derived

from baseline use of tobacco, alcohol, marijuana or illicit substances (user, non-user).

Primary outcomes: Student substance use

Recent tobacco use was defined as having smoked at least one cigarette in the last week,
and recent alcohol use as at least one alcoholic drink in the last week (yes/no). An average
number of cigarettes and alcoholic drinks consumed in the last week was calculated from
the responses for daily consumption. The response options for ‘risk alcohol use’ were

dichotomised (either ‘none’, or ‘once’/'twice’/’3-6 times’/’7 or more times’).

Secondary outcomes: Student substance use
The response options for both marijuana and other illicit substance use were dichotomised
(either ‘none’ or ‘once or twice’/’3-5 times’/’6-9 times’/’10-19 times’/’20-39 times’/’40 or

more times’).



Secondary outcomes: Student individual and environmental protective factor scores

Student protective factor subscale scores were calculated by averaging the responses to all
items in each subscale. Aggregate individual and environmental protective factor scores
were calculated by averaging all relevant subscale scores for each student.63 Mean scores

ranged from 1 to 4, with higher scores more favourable.

Subgroup analyses

Best practice principles for subgroup analysis specify that such analyses should be:
exploratory; limited to primary outcomes with a small number of pre-defined subgroups;
analysis by formal statistical tests of interaction; and analysis within subgroups conducted
only if an interaction is statistically significant.65:¢6 As such, comparisons between treatment
groups for each dichotomous (5 outcomes) and continuous (4 outcomes) outcome at follow
up for the cohort Grade 10 students in intervention and control schools by each of the four
subgroups was undertaken to determine the effectiveness of the intervention using
generalized linear mixed models (binomial distribution with a logit link) (20 models) and
linear mixed models (16 models) respectively. All models included a fixed effect for
treatment group (intervention vs control), a random effect for each school to account for
clustering of responses within schools, and an interaction term (treatment x subgroup) to
determine differential intervention effect. Odds ratios with 95% Wald confidence intervals
were calculated for each subgroup category. Where an interaction term was significant,
comparisons between treatments groups within each of the subgroups was undertaken
using the same modelling approach to determine the effectiveness of the intervention

within each individual subgroup.

A criterion for statistical significance of p<0.01 was used due to multiple testing.67 All

analyses were undertaken using SAS Software Version 9.4.68

RESULTS

Sample

Schools
Forty-four of the 47 were approached to obtain 32 participating schools (73% consent rate).
Of those, 28 were government and four Catholic schools, and 21 were medium and 11 were

large sized schools (see Figure 6.1). No schools withdrew following allocation.



Assessed for eligibility
Schools n=172

Excluded: Schools n=137
Not meeting inclusion criteria: Schoolsn=123
Refused to participate: Schools n=12

Randomised
Schools n=32
|

[ |
Allocated to intervention Allocated to control
Schools n=20 Schools n=12
Potentially eligible Year 7 students n=2823 Potentially eligible Year 7 students n=1766

[ I
Parent consent not obtained Parent consent not obtained
Students n=661 Students n=398
[ |
Baseline survey
Schools n=12
Year 7 students n=1206
(Did not complete survey n=162)

Baseline survey
Schools n=20
Year 7 students n=1909
(Did not complete survey n=253)
|
Eeceived the intervention
Schools n=20

Lost to follow up
Students n=024

Lost to follow up
Students n=342

Analyzed
Schools n=20
Students n=1261

Analvzed
Schools n=12
Students n=844

Students excluded from analysis due to

- didn’t answer baseline substance use items
(n=4);

- changed schools (n=20).

Students excluded from analysis due to

- didn’t answer baseline substance use items
(@-10):

- changed =chools (n=10).

Figure 6.1. Study flow diagram

Students

At baseline, parental consent was provided for 3530 Grade 7 students (76.9% of enrolled
students), of which 3115 students participated in the baseline survey (67.9% of enrolled
students; 88.2% of students with parental consent). Follow up data were collected from
2,149 of the students who completed the baseline survey (retention rate 69.0%;
intervention 67.3%, control 71.6%; 46.8% of students enrolled at baseline) with no
differential loss to follow up between groups (p=0.1). Students who moved between schools
(n=30) and those who participated but did not answer substance use items at baseline

(n=14) were excluded resulting in a cohort of 2,105 students included in the primary



analysis. The demographic characteristics of students who completed the baseline and

follow up survey are shown in Table 6.3.

Table 6.3. Demographic and substance use characteristics by group at follow up (N=2105)

Student characteristics Intervention Control
n (%) n (%)
TOTAL STUDENTS 1261 844
Age M (SD) 15.5(0.5) 15.5(0.5)
Aboriginal/Torres Strait Islander 128 (10.2) 95 (11.3)
Gender
Male 640 (50.8) 431 (51.1)
Female 621 (49.3) 413 (48.9)

Remoteness (ARIA)?

Major Cities 525 (41.7) 508 (60.2)
Inner Regional 612 (48.6) 262 (31.0)
Outer Regional/Remote 123 (9.8) 74 (8.8)

Socio-economic status?®

Low (<990) (most disadvantaged) 704 (55.9) 534 (63.3)
High (2990) 556 (44.1) 310 (36.7)
Previous substance user
Tobacco user® 106 (8.4) 64 (7.6)
Alcohol user® 364 (28.9) 200 (23.8)
Marijuana user¢ 14 (1.1) 7 (0.8)
Other illicit user¢ 8(0.6) 4(0.5)
Any substance user® 387 (30.7) 215 (25.5)

a SES and remoteness could not be calculated 5 students’ postcode missing (4 intervention, 1 control); ® Ever use of
tobacco and alcohol were used to define baseline tobacco and alcohol use respectively; ¢ Use of marijuana and other
illicit substances in the last four weeks was used to define baseline marijuana and other illicit substance use
respectively; 9 Baseline use of any substance was defined as use of at least one substance derived from baseline use
of tobacco, alcohol, marijuana or illicit substances. This was the variable used for baseline use for protective factor
outcomes.

Substance use

Table 6.3 shows the characteristics of the subgroups at follow up. Appendix 6.1 shows the
proportion of, or mean score for, students in each subgroup reporting each outcome at
baseline and follow up respectively. There was no difference between intervention and
control students for any measure of substance use at follow up for students overall (Table

6.4). Similarly, there was no differential effect for any of the seven substance use outcomes



between subgroups defined by gender, geographic location, or previous substance use
(Table 6.4). A differential effect was found for one of the seven outcomes for subgroups
defined by socio-economic status; there was a significant interaction (p=0.003) between
treatment and socio-economic status on the mean number of cigarettes smoked (by
students who were recent smokers) (Table 6.4). The confidence intervals for the estimates
within the both low (mean difference -12.89, 95% CI -26.00, 0.23) and high (mean
difference 16.36, 95% CI -1.03, 33.76) socio-economic subgroups included the null value
(Table 6.4).

Student individual and environmental protective factors

At follow up there was no difference in mean individual or environmental protective factor
scores between intervention and control students (Table 6.4). Similarly, there was no

differential effect for any of the protective factor outcomes by any subgroup (Table 6.4).

DISCUSSION

This study sought to examine the differential effectiveness of a universally delivered school-
based ‘resilience’ protective factor intervention on substance use by adolescents according
to their baseline socio-demographic characteristics and previous substance use. The study
found negligible evidence (1 of 36 tests) of differential intervention effectiveness between
student subgroups. A differential intervention effect was found for number of cigarettes
smoked by recent smokers, by socio-economic status, which on further examination within
subgroups showed significantly lower consumption of cigarettes in intervention compared
with control students residing within the most disadvantaged areas. These findings, coupled
with the primary study finding of no intervention effect on any measure of adolescent
substance use or protective factors for the overall trial sample,** suggests that a pragmatic
approach to the universal delivery of a resilience focused substance use intervention was

not effective at any level.



Table 6.4. Unadjusted intervention versus control group substance use comparisons at follow up by all students and subgroups?®

Subgroups TOBACCO ALCOHOL ILLICIT SUBSTANCES PROTECTIVE FACTORS
Recent Amount Recent ‘Risk’ Amount Marijuana Other Individual Environmental
OR (Cl) MD (CI)° OR (Cl) OR (Cl) MD (CI) OR (CI) OR (CI) MD (Cl) MD (ClI)
ALL STUDENTS
Unadjusted 1.37 -2.30 1.10 0.97 -0.77 1.12 1.19 0 0
(0.85,2.22) (-11.94,7.69) (0.77,1.57) (0.71,1.33) (-2.80,1.25) (0.74,1.68) (0.67,2.10) (-0.08,0.08) (-0.10,0.10)
Adjusted® 1.48 -0.98 1.10 1.03 -0.51 1.18 1.42 -0.01 -0.02
(0.93,2.37) (-11.15,9.20) (0.77,1.56) (0.74,1.43) (-2.61,1.59) (0.80,1.72) (0.85,2.38) (-0.07,0.06) (-0.09,0.06)
GENDER
Males 1.37 -4.56 1.09 0.80 -1.40 1.04 0.96 0.01 0.02
(0.77,2.42) (-19.35,10.23) (0.72,1.66) (0.55,1.16) (-4.29,1.49) (0.65,1.67) (0.51,1.82) (-0.07,0.10) (-0.09,0.13)
Females 1.38 -0.33 1.12 1.21 0 1.23 1.77 -0.02 -0.02
(0.78,2.43) (-13.69,13.03) (0.72,1.73) (0.82,1.79) (-3.01,3.00) (0.74,2.04) (0.80,3.92) (-0.11,0.07) (-0.13,0.10)
REMOTENESS
Major city 1.93 7.04 1.30 1.03 -0.87 1.49 2.09 -0.07 -0.13
(0.91,4.07) (-15.34,29.42) (0.76,2.22) (0.64,1.67) (-4.57,2.83) (0.79,2.79) (0.96,4.57) (-0.18,0.04) (-0.26,0.00)
Inner regional 1.36 -7.17 1.08 0.92 -0.78 0.97 0.75 0 0.10
(0.58,3.21) (-32.99,18.66) (0.59,1.97) 0.53,1.62) (-4.96,3.39) (0.48,1.99) (0.30,1.87) (-0.12,0.12) (-0.05,0.25)




Subgroups TOBACCO ALCOHOL ILLICIT SUBSTANCES PROTECTIVE FACTORS

Recent Amount Recent ‘Risk’ Amount Marijuana Other Individual Environmental
OR (CI) MD (Cl)b OR (CI) OR (CI) MD (Cl)¢ OR (CI) OR (CI) MD (Cl) MD (Cl)
Outer 0.60 -17.91 0.48 0.98 0.77 0.52 0.36 0.23 0.15
regional/remote (0.18,2.07) (-56.18,20.36) (0.17,1.33) 0.40,2.39) (-7.28,8.82) (0.16,1.71) (0.04,3.18) (0.02,0.43) (-0.11,0.40)
SOCIO-
ECONOMIC
STATUS
Low n=1238 1.40 -12.89* 1.06 1.06 -0.91 1.30 0.47 0.00 0.01
(0.79,2.48) (-26.00,0.23) (0.70,1.61) (0.72,1.55) (-3.65,1.84) (0.79,2.15) (0.72,3.01) (-0.09,0.09) (-0.10,0.12)
High n=866 1.35 16.36 1.21 0.84 -0.59 0.85 0.82 -0.01 -0.02
(0.65,2.81) (-1.03,33.76) (0.71,2.07) (0.52,1.35) (-4.20,3.02) (0.46,1.56) (0.34,1.94) (-0.12,0.10) (-0.15,0.12)
BASELINE USE
Non-user 1.39 -5.16 1.22 0.99 -1.05 1.37 -€ 0.01 -0.01
(0.83,2.31) (-16.55,6.23) (0.76,1.95) (0.69,1.41) (-3.76,1.67) (0.13,14.23) (-0.07, 0.09) (-0.11,0.09)
User 1.34 6.83 0.94 0.79 -0.95 1.09 1.15 0.00 0.05
(0.60,2.97) (-11.76,25.43) (0.63,1.42) 0.52,1.21) (-4.1,2.20) (0.69,1.72) (0.58,2.27) (-0.10,0.10) (-0.08,0.18)

a Estimates presented originate from models inclusive of interaction term (treatment x subgroup), Sample sizes for each comparison ranged from 12 to 2105 and are detailed in Appendix 6.1; ®
Of students who reported tobacco use in the last week; ¢ Of students who reported alcohol use in the last week; ¢ Models were adjusted for a priori selected prognostic variables (age, gender,
school type, school size, Aboriginal/Torres Strait Islander status, ethnicity, non-English speaking background, socio-economic status); ¢ OR estimated as infinity due to small sample size and
zero cell counts; *interaction term (treatment x subgroup) p<0.01. NB. OR = Odds ratio; MD = Mean difference.



The findings of the study with respect to subgroups defined by socio-demographic
characteristics are generally consistent with previous universal school-based studies that
addressed protective factors as part of a broader intervention approach. With respect to
subgroups defined by gender, previous studies have reported equivocal support for such
interventions being effective for alcohol or illicit substance use for males only,37 for females
only®® or effective for both males and females35 in comparison to the current study that
found no differential effect. Only one previous study was identified that investigated
differential effectiveness of such an intervention approach by socio-economic status, which
reported an intervention effect for drunkenness for students of low but not high socio-
economic status.36 No previous studies were identified that investigated differential
intervention effectiveness by geographic location for universal school-based protective

factor interventions.

The findings of previous studies of intervention effectiveness by subgroups defined by
previous substance use are equivocal. For example, previous studies have found no
evidence of differential intervention effect between subgroups defined by previous
substance use for both tobacco*® and alcohol.#%:41 In contrast, other studies have found
results favouring students who have never used a substance 39 and those who are previous

substance users.4!

The absence of an intervention effect for the hypothesised mechanism of intervention effect,
protective factors, for both the overall trial sample** and across all subgroups assessed in
this study precludes the ability to determine whether the enhancement of protective factors
can lead to a reduction in adolescent substance use. However, the singular significant result
in this study regarding the consumption of tobacco for recent smokers by socio-economic
status suggests that despite not impacting on protective factor levels, the intervention may
have been effective in decreasing such use for socio-economically disadvantaged students.
Such results may suggest that an alternative mechanism may be responsible for the
decrease in tobacco consumption. A more likely explanation for the singular result for 1 of
36 tests undertaken is that the result was false positive due to the number of tests that were

conducted.

Various aspects of the intervention design may have contributed to the null finding for
protective factors both overall and within the student subgroups. First, the universal
delivery of the intervention without any differentiation or targeted intervention for

students with lower protective factor scores or students at greater risk within particular



student subgroups may have limited its ability to impact across all students. Second, the use
of a pragmatic intervention approach involving school staff selection and implementation
of existing readily available curriculum resources and programs may have contributed to
the null study findings as pragmatic intervention approaches have been reported to be less
likely to be effective than non-pragmatic approaches.’t72 Third, the duration of the
intervention primarily over two years may have resulted in insufficient exposure to impact
on student protective factors. Finally, the intervention’s focus on protective factors only,
with no content addressing known risk factors of substance use (such as peer substance
use’3), and a limited focus on family and community-based protective factors of substance

use 74 may have impacted on the findings.

Strengths of the overall study included the cluster-randomised controlled study design, the
use of implementation support strategies, and it being a real-world pragmatic effectiveness
trial. This study adhered to criteria for a best practice analytical approach to subgroup
analyses$5 with the exception that primary and secondary outcomes were examined in
subgroups that were not published a priori. In terms of further limitations, the number of
comparisons undertaken within this study may have increased the risk of type 1 error and
led to the sole significant result, however the use of a formal statistical interaction test,
rather than examination of intervention effect within individual subgroups reduces this
risk.”> In the overall study, the proportion of enrolled students completing both the baseline
and follow up surveys was below 50%, and whilst typical for school-based research,’¢ may
limit the generalisability of the study results. Additionally, despite the scale of the overall
study in 32 secondary schools, it was not designed to be powered to detect differences in
outcomes within participant subgroups. The small sample size of the exposure groups in
some of the subgroup analyses, such as examination of differences in the number of
cigarettes smoked, further limited the statistical power to detect differences between
groups. As a result, the subgroup analyses are considered exploratory in order to generate
hypotheses for future research, and should be interpreted with caution. Whilst the effect of
the intervention on illicit substance use among students with low socio-economic status
that was double that of students with high socio-economic status appears promising, it is
unclear whether such a result would be substantiated in a study sufficiently powered to

detect difference in outcomes within participants subgroups.



CONCLUSION

This exploratory study found negligible evidence of an intervention effect on adolescent
substance use and protective factors outcomes according to student socio-demographic or
substance use characteristics following implementation of a universal school-based
resilience intervention. Whilst there was some evidence of a differential intervention effect
on tobacco use by smokers in subgroup analysis by socio-economic status, the result should
be interpreted with caution and further sufficiently powered research conducted to confirm

this.
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ABSTRACT

Objectives

Research suggests individual and environmental resilience protective factors may be
associated with adolescent substance use, however the associations between a broad range
of such factors and use of various types of substances has not been examined. The study
aimed to determine the association between a comprehensive range of adolescent
individual and environmental resilience protective factors and measures of tobacco, alcohol

and illicit substance use.

Design

Cross sectional study

Setting

32 Australian secondary schools

Participants

Grade 7-10 students (aged 11-17 years)

Measures

Data regarding 14 student individual and environmental resilience protective factors and
seven substance use measures (tobacco, alcohol, marijuana, other illicit drug use) were
obtained via an online self-report survey. Adjusted multivariate logistic regression analyses
examined the association between all student resilience protective factors and seven

substance use measures.

Results

Inverse univariate associations were found for 94 of 98 relationships examined (n=10,092).
Multivariate analyses found: consistent inverse associations between two of 14 protective
factors and all substance use measures (‘goals and aspirations’, ‘pro-social peers’); inverse
associations between four protective factors with multiple substance use measures (‘home
support’ (5 of 7), ‘school support’ (3 of 7), ‘self-awareness’ (2 of 7), ‘community meaningful
participation’ (2 of 7)); positive associations between two resilience protective factors with

multiple measures of substance use (‘community support’ (3 of 7), ‘peer caring



relationships’ (5 of 7)); and six protective factors not to be associated with any substance

use measure.

Conclusions

Despite individual relationships between the majority of resilience protective factors and
substance use types, the protective benefit of such factors for adolescent substance use was
limited to only a small number of such factors when considered collectively. Such results
suggest interventions seeking to reduce adolescent substance use may need to target

specific protective factors to address specific types of substance use.



BACKGROUND

Tobacco, alcohol and illicit substance use are responsible for more than 12% of deaths
worldwide! and cost more than $600 billion (USD) annually in the United States?5 and $46.5
billion (USD) in Australia.¢ Initiation of tobacco, alcohol and illicit substance use in high-
income countries primarily occurs during adolescence.” The younger the age of initiation
of substance use, the greater the likelihood of ongoing use, dependence and harm in later
life.710-12 [n the United States, United Kingdom and Australia, between 23-45% of
adolescents (aged 11 to 17 years) have smoked a cigarette,®1314 43-74% have consumed an
alcoholic drink,91314 22-29% have consumed at least five alcoholic drinks on one
occasion,®13 and between 15-40% have taken an illicit substance.?1314 The prevention of
substance use among adolescents is a recommended strategy for reducing substance use

related harms throughout the lifecourse.15-17

Historically, research regarding the determinants of adolescent substance use has focused
on risk factors such as access to substances, socioeconomic disadvantage and substance use
by parents, peers and siblings.18-22 More recent research has explored a range of factors that
may be protective of adolescent substance use,?3 including individual factors such as self-
esteem?3-26 and problem solving ability,2” and environmental factors such as connection to
school,2326.28-33 family,19.23.26.28.34 and pro-social peers.3435 Such factors have been considered
to be factors protective of an adolescents’ ‘resilience’,2536-41 broadly described as a process,
capacity or outcome of successfully adapting to challenging or threatening life
circumstances.*244 As a consequence, enhancement of such protective factors is
recommended as a strategy for reducing adolescent substance use.!517 The specific
protective factors to be addressed by such interventions however are only broadly defined

or are limited to a few examples in such recommendations.15-17

Although considerable research has been reported regarding the association between
adolescent resilience protective factors and adolescent substance use,2327-303245-65 sych
research using multivariate analyses have only considered a limited number of resilience
protective factors (six at most#6) or created aggregate scores of such factors,5> with the latter
precluding assessment of associations for particular factors. In such studies, inconsistency
of findings is apparent in terms of both the presence and direction of the associations
between resilience protective factors and substance use. For example, adolescents have
been reported to be either less, more, or no more or less likely to use a substance if they

have low self-esteem,?35463 Jow school connectedness,?3282932 or low academic



aspirations.2847.505861 [nconsistency is similarly evident between substances in their
reported association with specific protective factors. For example, in one study a significant
negative association was reported between educational aspirations and both alcohol and
marijuana use, but not tobacco use.>° In other studies significant negative associations have
been reported between community involvement and both tobacco and marijuana use, but
not alcohol use.4? Such contrasting findings between studies may be attributable, in part, to
the different measures of such factors across studies, and to the inconsistent inclusion of

protective factors.

To date, no peer-reviewed study has reported the associations between a comprehensive
range of adolescent individual and environmental resilience protective factors and multiple
types of substance use. To address this gap and provide information that may guide future
development of interventions targeting adolescent substance use, a study was conducted to
determine the association between fourteen adolescent individual and environmental
resilience protective factors and seven measures of tobacco, alcohol and illicit substance use

in a population of Australian adolescents.

METHODS

Study design and setting

A cross sectional study was conducted in one Health District of New South Wales, Australia.
The District encompasses metropolitan, regional, rural and remote areas with a population
of approximately 114,000 people aged 10 to 19 years.6¢ The data were collected as baseline
data for a randomised controlled trial for which Human Research Ethics Committee (Hunter
New England Health Ref:09/11/18/4.01; University of Newcastle Ref:H-2010-0029) and
other study approvals were obtained. The methods of the larger study are described in

detail elsewhere.6?

Participants and recruitment

Secondary schools

Eligible schools were either Government or Catholic secondary schools located in a
disadvantaged Local Government Area,58 with enrolments in Grades 7 to 10 (typically aged
12 to 16 years) on one campus, and with more than 400 total student enrolments.
Independent, special needs, selective, central (schools catering for children aged 4 to 18

years), boarding schools or schools that were not co-educational were ineligible.



Eligible schools were approached for study participation according to a randomly ordered
list of schools. If a school declined, the next school was invited to participate until a quota of

32 schools was recruited.

Students

All students enrolled in Grade 7 (usually aged 12 to 13 years) to Grade 10 (usually aged 15
to 16 years) in the 32 selected schools were eligible to participate (n=18,310). Parents of
students were mailed a study information sheet, a consent form and a reply paid envelope.
Two weeks following, non-responding parents were telephoned by school-affiliated staff to

prompt return of the consent form.

Data collection procedures

Students with parental consent were invited to complete a self-report anonymous web-

based survey in class time (August-November 2011).

Measures

Student and school characteristics

Student age, school grade, gender, Aboriginal and Torres Strait Islander status and

residential postcode were collected via the student survey.

Substance use

Students’ reported tobacco, alcohol, marijuana and other illicit drug use (7 outcomes) via
the web-based survey (Table 7.1). The substance use items were sourced from a national

triennial survey of school students’ health behaviours.®

Table 7.1. Student substance use and resilience protective factor items

Outcomes Indicator Survey item Response options

SUBSTANCE USE
Tobacco Ever use Have you ever smoked even part of a Yes/No
cigarette?®
Recent use Have you smoked a cigarette in the Yes/No

last week?




Outcomes Indicator Survey item Response options
Alcohol Ever use Have you ever had a drink of alcohol? Yes/No

E.g. beer, wine or alcopops/pre-mix

drinks (do not count sips or tastes)

Recent use Have you had any alcoholic drinks, Yes/No
such as beer, wine or alcopops/pre-
mix drinks in the last week? (do not
count sips or tastes)

‘Risky’ use In the last 4 weeks, how many times None/Once/Twice/3-
have you had 5 or more alcoholic 6 times/7 or more
drinks in a row?® times

Marijuana Recent use How many times in the last four weeks None/Once or
have you smoked or used twice/3-5 times/6-9
marijuana/cannabis (grass, hash, dope, times/10-19
weed, mull, yarndi, ganga, pot, a bong, times/20-39
ajoint)® times/40 or more
times
Other illicit drugs  Recent use How many times in the last four weeks None/Once or

RESILIENCE PROTECTIVE FACTORS

Individual

Cooperation
and

communication

Self-efficacy

Empathy

have you used any other illegal drug or
pill to get “high”, such as inhalants,
hallucinogens (e.g. LSD, acid, trips),
amphetamines (e.g. speed, ice),

ecstasy, cocaine or heroin?

2 items; e.g. “l enjoy working together

with other students my age”

4 items; e.g. “I can do most things if |

”

try

3 items; e.g. “l try to understand what

other people feel and think”

twice/3-5 times/6-9
times/10-19
times/20-39
times/40 or more

times

1: Never true, 2: True
some of the time; 3:
True most of the
time; 4: True all of

the time

As above

As above




Outcomes Indicator Survey item Response options

Problem solving 3 items; e.g. “When | need help | find As above
someone to talk with”

Self-awareness 3 items; e.g. “l understand why | do As above
what | do”

Goals and 3 items; e.g. “I have goals and plans for As above

aspirations the future”

Environmental School support 6 items; e.g. “At my school there is an As above

adult who really cares about me”

School 3 items; e.g. “At my school, | help As above

meaningful decide things like class activities or

participation rules”

Community 6 items; e.g. “Outside of school and As above

support home, there is an adult whom [ trust”

Community 3 items; e.g. “l am part of clubs, sports  As above

meaningful teams, church/temple, or other

participation groups”

Home support 6 items; e.g. “At home, there is an As above
adult who listens to me when | have
something to say”

Home 3 items; e.g. “I do fun things or go fun As above

meaningful places with my parents or other adult

participation from my home”

Peer caring 3 items; e.g. “I have a friend who helps As above

relationships me when I'm having a hard time”

Pro-social peers 3 items; e.g. “My friends try to do As above

what is right”

Resilience protective factors

The Resilience and Youth Development module of the California Healthy Kids Survey, a
measure of 14 adolescent individual and environmental resilience protective factors
(termed internal and environmental assets), was used to measure protective factors (51
items: 4 point Likert scale —‘1: Never true’ to ‘4: True all of the time’).69 The survey
incorporates items that addressed six individual factor subscales and eight environmental

factor subscales (Table 7.1).6 Two minor modifications were made to the survey for use in



an Australian population. First, the survey item “I plan to go to college...” was modified to
state “I plan to go to university or TAFE...”. Second, the response options for all of the items
from the survey were modified from “Not at all true, a little true, pretty much true, very
much true” to “Never true, true some of the time, true most of the time, true all of the time”.
Consistent with reports from the tool developers,® the data from the current study confirms
the survey tool is an internally consistent and valid measure (Cronbach alpha coefficients
for individual factor subscales: 0.55-0.81; environmental factor subscales: 0.71-0.91).
Additionally, confirmatory factor analysis using data from this study demonstrates the
individual and environmental subscale factor structure to be a good model fit (Comparative
fit index 0.92, Standardized Root Mean Square Residual 0.04, Root Mean Square Error of
Approximation 0.04, Adjusted Goodness of Fit 0.90); with such results being similar to those

reported by the tool developers.&?

Statistical analysis

Student characteristics and substance use

Participants who did not answer any substance use items (that is, they started the online
survey but dropped out of the survey before getting to the substance use items) were
excluded from all analyses (n=16). Participants who did not answer items for a particular
substance were excluded from analyses for that particular substance. Consent and
participation rates, demographic and substance use data were examined using descriptive
statistics. Socio-economic status and remoteness of residential location were calculated
from student-reported residential postcode using the Australia Bureau of Statistics Socio-
Economic Indexes for Areas®® and the Accessibility/Remoteness Index of Australia?0

respectively.

The response options for ‘risky’ alcohol use were collapsed (‘none’ versus ‘once’/’twice’/’3-
6 times’/’7 or more times’), as were the response options for marijuana and other illicit drug
use (‘none’ versus ‘once or twice’/’3-5 times’/’6-9 times’/’10-19 times’/’20-39 times’/’40

or more times’).

Differences by gender and grade for each of the seven substance use outcomes were
assessed through logistic regression analysis via a Generalised Estimating Equation (GEE)

framework?172 to account for potential clustering of students within schools.



Resilience protective factors

Fourteen protective factor scores (six individual factor subscales, eight environmental
factor subscales) were created. Protective factor subscale scores were calculated by
averaging the responses to all items in a subscale for each student. All such scores ranged

from 1 to 4.

Correlation between resilience protective factors

Correlation analysis was undertaken to determine the correlations between all individual
and environmental resilience protective factors scores. Pearson correlation coefficients

were calculated for each.

Associations between resilience protective factors and substance use

To examine the univariate and multivariate associations between resilience protective
factors and student substance use, logistic regression analyses were conducted within a
Generalised Estimating Equation (GEE) framework?172 to account for potential clustering of
students within schools. Individual backward stepwise logistic regression models were
conducted for each of the seven substance use outcomes (dependent variables) and each
factor measure (independent variables: 14 protective factor subscales) to assess whether a
decrease in each mean factor score was associatedunivariately with substance use (98
models). Multivariate logistic regression analyses explored the association between all
individual and environmental protective factor subscales (14 in all, six individual, and eight
environmental) and the seven substance use outcomes (7 models). In all models, factor
score was used as a continuous variable (mean score). All models included potential
demographic confounders of substance use, including: school size (400-800 medium/>800
large), school type (government/Catholic school) and student characteristics (gender,
grade, remoteness of residential location, socio-economic and Aboriginal/Torres Strait
Islander status). Odds ratios and 95% confidence levels were calculated for each model. In
addition, the odds and probability of use of each substance was derived from the models for
specific values of factors (factor score of 2 and 3), in order to calculate the difference in the

probability of substance use for a one-unit change in factor score.

Missing data from substance use items were imputed using the recommended method for
cross sectional data in single item measures; ‘hot deck’ imputation.”3 Logistic regression

analyses were repeated using the imputed dataset and any differential results reported.



To account for multiple testing a criterion for statistical significance of p<0.0005 was used

(Bonferroni-corrected).

RESULTS

Sample

Of the 172 eligible secondary schools in the study area 47 schools were eligible to
participate. Across the 32 participating schools (73% school consent rate), parental consent
was granted for 13,440 students (73.4%) of which 10,244 students completed at least part
of the student survey (participation rate: 55.9% of total enrolled students; 76.2% of
students with parental consent). Those students who completed at least one substance use
item (n=10,092; 55.1%) are reported in the analysis, the demographic characteristics of

whom are shown in Table 7.2.

Table 7.2. Description of participating students (N=10,092)

Student demographics Student sample State comparison data?
N (%) %
Gender
Male 5066 (50.2) 51.4
Grade
Year 7 3080 (30.5) 24.7
Year 8 2646 (26.2) 24.8
Year 9 2476 (24.5) 25.1
Year 10 1890 (18.7) 25.3
Age
Younger than 12 11 (0.1) 0.4
12 1265 (12.5) 18.8
13 2926 (29.0) 249
14 2646 (26.2) 25.1
15 2215 (22.0) 244
16 1000 (9.9) 6.2
Older than 16 29 (0.3) 0.2
Aboriginality
Aboriginal and/or Torres Strait Islander 1143 (11.3) 5.2

Socioeconomic status*

Quintile 1 (most disadvantaged) 551 (5.5)




Student demographics Student sample State comparison data?

N (%) %
Quintile 2 3000 (29.7)
Quintile 3 5334 (52.9)
Quintile 4 1124 (11.1)
Quintile 5 (least disadvantaged) 68 (0.7)
Remoteness (ARIA)*

Major Cities 4246 (42.1)
Inner Regional 2856 (28.3)
Outer Regional/Remote 2975 (29.5)

*Postcode missing for 15 students therefore SES and remoteness could not be calculated; @ State comparison data for
students in Years 7 to 10 attending government and Catholic schools in 2011.74

Substance use

Twenty-three per cent of students had ever used tobacco and 7% had recently used tobacco,

with both forms of use increasing by Grade (Table 7.3), with no difference by gender.

For alcohol use, 51%, 14% and 15% of students reported having ever used, recently used
or ‘risky’ use of alcohol respectively. Alcohol use significantly increased by Grade across all
three measures. A higher proportion of males reported use of each of the three alcohol

measures.

Six percent of students reported recent marijuana use and 3% reported recent other illicit
drug use. Both marijuana and other illicit drug use increased by Grade, with more males

reporting use of marijuana and other illicit drugs.

Resilience protective factors

The mean scores for each measure of student resilience protective factors are shown in

Table 7.4. The means varied from 2.36 (SD 0.74) to 3.42 (SD 0.75).

Correlation between resilience protective factors
Significant correlations were found between all resilience protective factor subscale scores.
Little to weak positive correlations between all individual (0.25-0.53) and environmental

resilience protective factor subscales were found (0.26-0.61) (see Appendix 7.1).



Table 7.3. Proportion of students reporting substance use by grade and gender (n=10,092)

Substance use All students

Grade 7

Grade 8

Grade 9

Grade 10

p Male Female p National comparison
% (n) % % % % value % % value data®
%

Ever used tobacco 22.5(2272) 11.2 20.0 29.8 35.0 <0.0001 23.4 21.6 0.0920 23.3%
Recent tobacco use 6.9 (700) 2.3 6.1 9.7 12.2 <0.0001 7.3 6.6 0.2724 6.7%
Ever consumed alcohol® 50.5 (5080) 30.3 45.5 62.8 74.6 <0.0001 54.2 46.8 <0.0001 74.0%
Recent alcohol use® 13.6 (1367) 5.7 10.3 18.8 24.5 <0.0001 15.9 113 <0.0001 13.6%
Risk alcohol use® 14.8 (1488) 5.2 11.6 194 29.0 <0.0001 16.4 13.2 <0.0001
Recent marijuana use? 6.3 (630) 1.5 4.7 9.4 12.2 <0.0001 7.9 4.7 <0.0001 6.8%
Recent other illicit drug use® 2.6 (259) 1.0 2.3 3.5 4.4 <0.0001 33 1.9 <0.0001 2.9%

a 35 missing (n=10,057); ® 37 missing (n=10,055); ¢ 40 missing (n=10,052); 4 66 missing (n=10,026); ¢ Data from the 2011 Australian Secondary Students’ Alcohol and Drug Survey (n= 26,194).°



Table 7.4. Student mean resilience protective factor scores

Protective factor Protective factor score

Mean Standard Deviation

INDIVIDUAL RESILIENCE PROTECTIVE FACTOR SUBSCALES

Cooperation and communication 3.03 0.66
Empathy 2.98 0.71
Goals and aspirations 3.15 0.71
Problem solving 2.78 0.70
Self-awareness 3.07 0.70
Self-efficacy 3.03 0.53

ENVIRONMENTAL RESILIENCE PROTECTIVE FACTOR SUBSCALES

School support 2.88 0.74
School meaningful participation 2.36 0.74
Community support 3.21 0.77
Community meaningful participation 3.02 0.85
Home support 3.38 0.61
Home meaningful participation 2.89 0.70
Pro-social peers 2.91 0.63
Peer caring relationships 3.42 0.75

Associations between resilience protective factor scores and substance

use

Univariate associations

With four exceptions, all measures of substance use were inversely associated with all

individual and environmental resilience protective factor subscale scores (see Table 7.5).



Table 7.5. Univariate associations between mean resilience protective factor scores and substance use®®

Ever used Recent Ever used Recent Risk Marijuana Other illicit
Protective factor
tobacco tobacco use alcohol® alcohol use® alcohol use® usef drug usef
OR OR OR OR OR OR OR
95% Cl 95% Cl 95% Cl 95% Cl 95% Cl 95% Cl 95% Cl
INDIVIDUAL PROTECTIVE FACTORS'
1.65* 1.81* 1.42%* 1.48* 1.14* 1.79* 2.22*
Cooperation and communication
1.50-1.81 1.57-2.08 1.32-1.52 1.32-1.66 1.29-1.55 1.52-2.12 1.78-2.77
1.35%* 1.47* 1.39* 1.38* 1.40* 1.53* 2.15*
Empathy
1.23-1.49 1.24-1.73 1.29-1.50 1.23-1.55 1.26-1.54 1.31-1.79 1.68-2.75
1.76%* 2.23* 1.71% 1.73* 1.97* 1.93* 2.30*
Goals and aspirations
1.64-1.90 1.97-2.53 1.56-1.87 1.60-1.88 1.82-2.15 1.68-2.21 1.89-2.79
1.66* 1.75* 1.53* 1.60* 1.54* 1.95* 2.50*
Problem solving
1.54-1.80 1.49-2.05 1.43-1.63 1.45-1.76 1.42-1.67 1.69-2.26 1.99-3.15
1.84* 2.03* 1.58* 1.58* 1.58* 1.91* 2.18*
Self-awareness
1.69-2.01 1.77-2.32 1.46-1.71 1.42-1.74 1.43-1.74 1.65-2.20 1.72-2.75
1.95* 2.21* 1.65* 1.59* 1.68* 1.84* 2.56*
Self-efficacy
1.77-2.15 1.79-2.72 1.50-1.81 1.39-1.82 1.50-1.89 1.51-2.24 1.93-3.41
ENVIRONMENTAL PROTECTIVE FACTORSf
1.76* 1.80* 1.73* 1.60* 1.68* 1.86* 2.11*
School support
1.63-1.89 1.58-2.05 1.61-1.85 1.47-1.74 1.53-1.86 1.61-2.15 1.68-2.67




Ever used Recent Ever used Recent Risk Marijuana Other illicit
Protective factor
tobacco tobacco use alcohol® alcohol use alcohol use® usef drug usef
OR OR OR OR OR OR OR
95% Cl 95% Cl 95% Cl 95% Cl 95% Cl 95% Cl 95% Cl
1.66* 1.79* 1.45% 1.45% 1.46* 1.87* 1.98*
School meaningful participation
1.53-1.81 1.54-2.08 1.36-1.56 1.28-1.64 1.32-1.61 1.63-2.16 1.48-2.65
1.38* 1.39* 1.26* 1.27* 1.21* 1.43* 1.77*
Community support
1.30-1.46 1.24-1.56 1.20-1.33 1.18-1.36 1.11-1.32 1.29-1.59 1.49-2.10
1.51* 1.69* 1.27% 1.26* 1.32% 1.48* 1.69*
Community meaningful participation
1.42-1.63 1.53-1.87 1.20-1.35 1.18-1.34 1.23-1.42 1.35-1.63 1.51-1.90
2.25* 2.19* 2.21* 2.07* 2.07* 2.27* 2.63*
Home support
2.07-2.45 1.89-2.52 2.02-2.41 1.88-2.29 1.89-2.28 1.96-2.63 2.08-3.34
1.71* 1.81* 1.49* 1.41* 1.46* 1.84% 2.02*
Home meaningful participation
1.55-1.87 1.55-2.11 1.37-1.61 1.27-1.58 1.34-1.60 1.61-2.10 1.59-2.57
1.14* 1.18 1.04 1.11 1.07 1.27* 1.53*
Peer caring relationships
1.07-1.22 1.06-1.32 0.98-1.10 1.01-1.22 0.99-1.16 1.13-1.43 1.28-1.77
3.19* 3.82* 2.79* 2.92* 3.15* 3.75* 4.26*
Pro-social peers
2.85-3.58 3.20-4.56 2.51-3.10 2.58-3.30 2.76-3.59 3.32-4.23 3.41-5.31

a Models adjusted for school clustering, gender, grade, Aboriginal/Torres Strait Islander, socio-economic status, remoteness, school size, and school type;  Reported data refer to association
between substance use and a one unit decrease in each mean resilience protective factor score; €35 missing (n=10,057); ¢ 37 missing (n=10,055); ¢ 40 missing (n=10,052); f 66 missing (n=10,026);

* p<0.0005.



Multivariate associations

The final multivariate model for each substance use measure contained between four and
ten of the 14 resilience protective factor subscales (Table 7.6). Of the resilience protective
factors that remained in each final model, the majority had an inverse association with

substance use (Table 7.6).

Across all substance use models, two protective factors were found to have an inverse
association with substance use (‘goals and aspirations’ and ‘pro-social peers’). A one unit
decrease in mean subscale score significantly increased the odds of smoking (both
measures), having consumed alcohol (all three measures), having used marijuana or
another illicit substance by between 1.20 and 1.65 times for ‘goals and aspirations’, and

between 2.30 and 3.64 times for ‘pro-social peers’.

Four resilience protective factors were inversely associated with a least one substance use
measure (‘home support’ (5 of 7 substance use measures), ‘school support’ (3 of 7), ‘self-
awareness’ (2 of 7), ‘community meaningful participation’ (2 of 7)). Two resilience
protective factors were found to have a consistent positive association with at least one
substance use measure (‘community support’ (3 of 7 substance use measures), ‘peer caring
relationships’ (5 of 7)). The remaining six resilience protective factors were not associated

with any substance use outcome.

Data for between 2 and 5 variables were missing for 81 of 10092 participants, with no
identified pattern of missingness. Identical analyses using imputation for missing data did

not show a differential pattern of results.

DISCUSSION

This study explored the associations between 14 adolescent individual and environmental
resilience protective factors and seven measures of adolescent substance use. Of the 14
factors examined, six had an inverse and two had a positive association with at least one
type of substance use. Of the resilience protective factors found to be inversely associated
with substance use, only two were associated with all substance use measures. Such
findings suggest that the protective benefit of resilience protective factors for adolescent
substance use may be limited to only a small number of such factors and then, primarily,

only for some substances.



Table 7.6. Multivariate associations between mean resilience protective factor scores and substance use?®

Resilience protective factors

Tobacco - ever

used tobacco

OR (95% Cl)

Recent
tobacco use

OR (95% Cl)

Ever used
alcohol?

OR (95% Cl)

Recent alcohol

use¢

OR (95% Cl)

Risk alcohol

use?

OR (95% Cl)

Marijuana use®

OR (95% Cl)

Other illicit

drug use®

OR (95% Cl)

INDIVIDUAL

Goals and aspirations

Self-awareness

ENVIRONMENTAL

School support

Community support

Community meaningful participation

Home support

Peer caring relationships

Pro-social peers

1.20%
(1.13-1.27)
1.27*
(1.14-1.40)

1.21*
(1.11-1.31)
0.82*
(1.76-0.89)
1.17*
(1.09-1.24)
1.53*
(1.39-1.69)
0.71*
(0.65-0.77)
2.49*
(2.24-2.77)

1.54*
(1.39-1.70)
1.42*
(1.23-1.64)

1.26*
(1.14-1.40)

0.69*
(0.61-0.78)
3.10%
(2.63-3.65)

1.27*
(1.16-1.38)

1.38*
(1.26-1.51)
0.78*
(0.72-0.85)

1.75%
(1.58-1.94)
0.69*
(0.65-0.74)
2.29%
(2.08-2.52)

1.29*
(1.18-1.40)

1.60*
(1.44-1.79)
0.75*
(0.67-0.83)
2.46*
(2.14-2.81)

1.49*
(1.35-1.67)

1.28*
(1.15-1.42)
0.74*
(0.67-0.82)

1.62*
(1.43-1.83)
0.71*
(0.66-0.77)
2.62*
(2.26-3.04)

1.31*
(1.14-1.51)

1.43*
(1.22-1.69)

2.96*
(2.60-3.36)

1.62*
(1.35-1.96)

3.67*
(2.93-4.60)

a Models adjusted for school clustering, gender, grade, Aboriginal/Torres Strait Islander, socio-economic status, remoteness, school size, and school type; * 35 missing (n=10,057); ¢ 37
missing (n=10,055); ¢ 40 missing (n=10,052); ¢ 66 missing (n=10,026);* p<0.0005.



No previous single peer reviewed study has reported the associations between a
comprehensive range of individual and environmental protective factor measures and a
broad range of adolescent substance use measures. Nonetheless, the inverse associations
found between eight of the individual and environmental protective factor measures and
substance use are generally consistent with the direction of previous studies of single or
small numbers of factors and substance use.2329.3047-5058 Similarly, the findings of no
association between six such factors and substance use are consistent with previous
studies.27:4864 In contrast, the consistent positive association found between the protective
factors of ‘peer caring relationships’ and use of some substances, differs from a previous
study that have reported no evidence of an association.30 Whilst the reason for such contrast
is unknown, it may be at least partly attributable to the different measurement of resilience
protective factors and substance use between studies.3® No previous studies could be
identified that examined the association between adolescent substance use and ‘community
support’. Further research is required to confirm the contrasting findings, and if confirmed,
to understand the mechanisms for such an association such that interventions promoting

these factors do not have an untoward effect.

The findings that six factors conferred a protective benefit for adolescent substance use
appear to align with models of adolescent substance use prevention, such as the social
development model (grounded in Bandura’s social learning theory and control theory),1®
and models of resilience,?3.25293640-4475 which focus on individual capacities or assets, and
bonding with family, school and peers as protection against the risk factors for substance
use. However, despite the consistency in the direction of such associations, there was a lack
of consistency of association across types of substances. For example, lower ‘community
meaningful participation’ was only associated with tobacco use (ever and recent) and lower
‘school support’ only associated with some measures of tobacco (ever) and alcohol use (ever
and risk). Such findings suggest the protective benefit of such factors is variable across
different types of substance use, rather than being generalised. The finding of no association
or a positive association between a number of resilience protective factors and substance
use however may challenge such models of substance use prevention, or at least the breadth

of factors described by such models.

The finding of an inverse association between some resilience protective factors and
different forms of adolescent substance use suggests that interventions and programs that
seek to reduce such use by increasing resilience protective factors may be more likely to be

effective if they target specific protective factors to address specific types of substance use.



A number of studies have demonstrated that interventions can successfully increase
resilience protective factors among young people,’¢-79 including individual factors such as
self-efficacy,8? and environmental factors related to family and community connection.”” For
example, a randomised controlled trial in Hong Kong examining the efficacy of a positive
youth development intervention targeting a range of resilience protective factors (including
self-efficacy, beliefs in the future, bonding, and prosocial involvement) to reduce adolescent
substance use, reported an increase in some targeted protective factors (such as self-
efficacy and bonding) and decreases in substance use.80 Further research is required to
determine whether intervention approaches focused on the enhancement of the specific
resilience protective factors found to be associated with adolescent substance use in this

study have a beneficial effect on such use.

As previous research has demonstrated that risk factors such as access to substances,
substance use by parents, and by peers and siblings!8-22 are associated with adolescent
substance use, further research exploring the association of resilience protective factors
with adolescent substance use in the context of such risk factors is warranted. Such research
is needed to identify the specific set of individual and environmental resilience protective
factors and risk factors that are associated with each type of adolescent substance use, the
relative contribution of each factor, and to determine the consistency of association
between such factors and different types of substances. Whilst some studies investigating
both risk and protective factors generally have found risk factors to be stronger predictors
of tobacco, alcohol and marijuana use, such studies have only examined a limited number
of resilience protective factors and types of substance use.#981 Additionally, future research
investigating the potential of such factors for prevention should be theory driven in an effort

to understand the aetiology of substance use, and whether this differs by substance use

type.

The findings of this study should be viewed in light of a number of the study characteristics.
First, the study included a number of design strengths, including: a large sample of
adolescents; use of a tool validated in an Australian adolescent population; comprehensive
measurement of both individual and environmental resilience protective factors; use of
multiple accepted measures of substance use; and analyses that accounted for a range of
known confounders and potential clustering effects within schools. Although the study was
reliant upon adolescent self-report of substance use and subject to the known limitations of
self-report in this population,8! self-report is an accepted method of measuring substance

use by adolescents. To optimise validity of report, a web-based survey was utiliseds? as was



confidential participation by students, strategies that have been found to increase the

validity of adolescent report of sensitive questions, such as substance use.83

Although a non-response bias may exist, the demographic characteristics and prevalence of
adolescent substance use found in this study are consistent with those reported in
Australian triennial nation-wide surveys,® and suggests that the likelihood of bias may be
limited. The conduct of the study in one local health district of New South Wales Australia
may limit the generalisability of the results to other adolescent populations, and whilst the
imbalance in the proportion of Aboriginal and Torres Strait Islander and Year 10 student
may be indicative of this, the impact is not known. Finally, the study is limited by its cross
sectional design which does not allow for investigation of the causal pathways of the
association findings. Further longitudinal and intervention-based research is required to

address these questions.
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CHAPTER 8

Thesis findings and implications for future
research and practice



The aims of this thesis were to: i) review the evidence regarding the effectiveness of
universal school-based interventions that address resilience protective factors in reducing
adolescent tobacco, alcohol or illicit substance use; ii) determine the effectiveness of such
an intervention approach in reducing adolescent substance use by students overall and iii)
by subgroups; and iv) identify the associations between individual and environmental
resilience protective factors and adolescent substance use. This chapter provides a
summary of the findings from the studies conducted to address these aims and discusses
the implications of the findings in terms of future school-based adolescent substance use

prevention research, policy and practice.

THESIS FINDINGS

Chapter 1: The need to prevent tobacco, alcohol and illicit substance use,
and the potential for universal school-based interventions that address
resilience protective factors to reduce such use by adolescents

Chapter 1 described the significant and increasing burden of tobacco, alcohol and illicit
substance use and the prevalence of such use in adults, both internationally and within
Australia. The chapter then focused specifically on the burden and prevalence of such
substance use by adolescents. The chapter found that despite recent data suggesting
substance use by adolescents is declining, a significant proportion of adolescents in high-
income countries continue to use such substances. An overview of population level
initiatives implemented in high-income countries and in Australia to reduce the harms
associated with substance use by adults and adolescents was then presented. Initiatives
were commonly found to include guidelines regarding the consumption of tobacco and
alcohol, legislation to restrict substance availability or access, and national substance use
prevention strategies that provide recommendations for how to prevent substance use in
adolescents. Recommendations for the implementation of prevention strategies were
consistently found to include a focus on: interventions in schools; a universal (whole of
school/class/age group) approach to such interventions, and interventions that address the
resilience of individuals and protective factors. However, a lack of guidance was evident
with regard to which interventions or which specific intervention elements were
recommended to be implemented by schools. A summary of evidence regarding the
effectiveness of universal school-based approaches to reduce substance use generally was
then presented and the potential for interventions that address resilience protective factors,
indicating support for approaches that address protective factors and the potential

effectiveness of interventions that seek to enhance the resilience of adolescents. The



chapter concluded with a summary of the evidence of such an intervention approach,

indicating that further rigorous trials were required to determine its effectiveness.

Chapters 2 and 3: Systematic review of universal school-based
interventions that address resilience protective factors in reducing
adolescent tobacco, alcohol or illicit substance use

Chapters 2 and 3 described a systematic review of the effectiveness of universal school-
based resilience interventions in reducing the prevalence of tobacco, alcohol or illicit
substance use by adolescents. Eligible studies were peer reviewed randomized controlled
trials (1994-2015) that: involved participants aged 5-18 years; reported adolescent
tobacco, alcohol or illicit substance use as outcomes; and implemented a universal school-
based resilience intervention (defined as an intervention that addressed both individual
(e.g. self-esteem) and environmental (e.g. school connectedness) resilience protective
factors regardless of the stated intervention approach). Nineteen eligible studies were
identified from 16,619 records, of which 15 reported tobacco, 17 reported alcohol and 11
reported illicit substance use outcomes. Eighteen of the included studies addressed
resilience protective factors amongst other factors, and one included study solely addressed
resilience protective factors. Evidence of an overall intervention effect across the eligible
studies was found for illicit substance use (n=10; OR: 0.78, 95% Cl: 0.6-0.93, p=0.007), but
not for tobacco or alcohol use. A similar result was found when studies assessed as high risk
of bias were excluded and for subgroups defined by intervention characteristics (e.g. setting
and follow up length). On the basis of such findings, Chapter 3 concluded that
implementation of universal school-based interventions that address resilience protective
factors, amongst other factors, were effective in reducing adolescent illicit substance use
only, and that further research was required to determine if such an intervention approach

can be effective in reducing adolescent tobacco and alcohol use.

Chapters 4 and 5: Effectiveness of a school-based universal intervention
that solely addresses resilience protective factors in reducing adolescent
tobacco, alcohol and illicit substance use

Chapters 4 and 5 described a cluster-randomized trial of a school-based universal resilience
intervention in reducing tobacco, alcohol and illicit substance use in a population of
adolescent school students. Participants in the trial were a cohort of Grade 7 (2011; aged
12-13 years) students followed up in Grade 10 (2014; aged 15-16 years) that attended one
of thirty-two participating Australian secondary schools (20 intervention; 12 control). The

intervention involved school staff implementing programs and initiatives designed to



promote ‘resilience’ protective factors of students (2012-2014). Schools were provided
with the details of existing programs and resources to select from, and support to
implement selected programs and initiatives. Analysis of follow up data from 2105 students
(intervention=1261; control=844; 69% of baseline cohort) found no significant differences
between intervention and control group students for any of the seven measures of
substance use. In addition, no significant differences between intervention and control
group students were found any resilience protective factor measure. It was suggested that
three aspects of the intervention may have limited its effectiveness: the absence of
intervention content addressing other known risk factors of substance use (e.g. substance
use by parents and by peers and siblings!™); the absence of a targeted intervention
component delivered to students with such substance use risk factors or with lower
resilience; and the real-world design of the intervention that involved schools implementing
a self-selected range of publicly available programs and resources, some with limited or no
evidence of effectiveness. On the basis of such findings, Chapter 5 concluded that further
research is warranted to investigate the effectiveness of a universal school-based resilience
intervention that also addresses substance use risk factors. Such an intervention should
include a component delivered to students with elevated risk of substance use (e.g. having

risk factors such as parental substance use or low levels of resilience).

Chapter 6: Differential effectiveness of a universal school-based resilience
intervention in reducing adolescent substance use between subgroups
defined by adolescent socio-demographic and substance use characteristics

Chapter 6 explored the differential effectiveness of the previously described resilience
intervention for subgroups of students defined by socio-demographic and previous
substance use characteristics. Student subgroups were defined by gender; socio-economic
disadvantage (low/high); geographic location (major city/inner regional/outer regional-
remote); and previous use of tobacco, alcohol or an illicit substance (non-user/user). The
study adopted best practice principles for subgroup analyses including formal statistical
tests of interaction. Results from 2149 students showed no differential intervention effect
for any measure of substance use or resilience protective factors for any subgroup, with the
exception of a single differential effect found by socio-economic status for the outcome of
mean number of cigarettes smoked by recent smokers. Such results were considered to be
consistent with the results for students overall described in Chapter 5, strengthening the
conclusion of that study that further research is required to determine whether an
augmented universal school-based resilience intervention can be effective in reducing

tobacco, alcohol and illicit substance use by adolescents.



Chapter 7: The associations between individual and environmental
resilience protective factors and adolescent tobacco, alcohol and illicit
substance use

On the basis of the null findings of Chapters 5 and 6, Chapter 7 explored the relative strength
of associations between the 14 resilience protective factors addressed by the intervention
and seven measures of adolescent tobacco, alcohol and illicit substance use. Of the 14 factors
examined, six were found to have an inverse and two were found to have a positive
association with at least one measure of substance use. Of the resilience protective factors
found to be inversely associated with substance use, only two were associated with all
substance use measures (‘goals and aspirations’ and ‘pro-social peers’). The paper
concluded that the ability of resilience factors to protect against adolescent substance use
may exist for only some factors. On the basis of such findings and previous research
suggesting that a range of other factors (e.g. substance use by parents and by peers and
siblings) are associated with an increased risk of substance use, it was suggested further
research is required that explores the association between resilience protective factors and
adolescent substance use, taking into account student substance use risk factors to identify

which factors should be incorporated in future interventions.

IMPLICATIONS FOR FUTURE RESEARCH AND PRACTICE

Chapter 1 of this thesis identified that interventions to reduce tobacco, alcohol and illicit
substance use by adolescents are required and universal school-based interventions that
address adolescent resilience may have potential for reducing such use. However, the
results of the systematic review (Chapters 2 and 3) were equivocal, with evidence of the
effectiveness of such interventions found for reducing illicit substance use but not tobacco
or alcohol use. Results from the cluster-randomised trial (Chapters 4, 5 and 6) further
suggested that the school-based universal resilience intervention was not effective in
reducing adolescent substance use overall or by subgroups (Chapters 5 and 6), and was not
effective in increasing resilience protective factors for students overall (Chapter 5).
Examination of the multivariate associations between resilience protective factors and
multiple measures of adolescent substance use suggested that some resilience protective
factors may be more important than others in reducing substance use. Based on such
findings, and the findings of other research regarding the role of substance use specific
protective and risk factors (note: protective factors for substance use may differ from

protective factors for resilience, the latter being the focus of the studies conducted for this



thesis), the subsequent sections of this chapter focus on the following implications for

future research and practice:

1. A need for longitudinal research studies to identify which resilience protective
factors and substance use risk and protective factors should be addressed by
adolescent substance use prevention programs;

2. A need for studies assessing the effectiveness of school-based substance use
prevention interventions that involve a combination of both universal and targeted
prevention components that address both resilience protective factors and
substance use risk and protective factors;

3. Aneed for evidence-based policies and guidance to schools regarding the selection

and implementation of evidence-based substance use prevention programs.

A need for longitudinal studies to identify which resilience protective
factors and substance use risk and protective factors should be

addressed by adolescent substance use prevention programs

To identify the most appropriate focus of future resilience-focused substance use
prevention interventions, an examination of the relative association of various factors
associated with adolescent substance use is required. A large number of factors have been
reported in previous studies to either increase or decrease the likelihood of substance use
by young people, a summary of which is shown in Table 8.1.24620 Factors found in such

research to be associated with an increased risk of substance



Table 8.1. Risk and protective factors for adolescent substance use

Domain

Substance use Risk factors

Substance use Protective factors

Individual/peers

Family

Association with friends/peers who use drugs;%142223

Attitudes favourable to substance use, knowledge about drugs;%?*
Delinquency such as shoplifting and gang fighting;

Early and persistent problem behaviours, e.g. early initiation to substance use;
General sense of hopelessness about life;

Genetic predisposition: behavioural under-control;

Low expectations of success;

Low self-esteem;

Perceptions of peer approval of drug-using behaviours;

Personality: lack of social bonding, alienation, rebelliousness, resistance to
authority;

Physiological factors e.g. sensation-seeking, curiosity, boredom, poor impulse
control;

Poor social adjustment;

Poor coping skills.

Chaotic home environments;

Family conflict;

Low bonding, lack of mutual attachment/nurturing, poor family relationships;

Affiliation with friends who model conventional behavior and adoption of
conventional norms about substance use/positive peer support;

Good coping styles, empathy, problem solving, internal locus of control;
Intolerance of attitudes toward deviance;

Moral beliefs and values;

Optimism and positive orientation toward health;

Perception of risk of substance use;

Perception of strong anti-drug attitudes and behavior among peers;
Perception of strong social controls or sanctions against transgressions;
Positive relations with adults;

Religious beliefs and practices;

Social competence skills e.g., social interaction skills and values.

Educational opportunities and social support for parents e.g. teaching
parents how to discipline children and handle conflict;
Parental monitoring with clear rules of conduct, parental involvement;

Secure and stable family;




Domain Substance use Risk factors Substance use Protective factors
Parents and/or other family members use substances or have an attitude that Strong bonds/attachments between children and their families;
favours substance use; Strong family norms and morality;
Poor/inconsistent parenting skills e.g. negative communication patterns; Supportive, caring parents; family harmony.
Unrealistically high expectations.
Community Availability of substances; Access to support services;
Exposure to violence; Community/cultural norms against violence and substance use;
Extreme economic deprivation; Community networking;
Lack of legislation and law enforcement; Healthy leisure activities;
Lenient laws and norms about drug and alcohol use; Strong bonds with pro-social institutions such as religious organizations or
Neighbourhood disorganization, including war and refugee camp; other community groups;
Perceptions of approval of substance-using behaviours in community Strong cultural identity and ethnic pride.
environments.
School Academic failure, poor school achievement; Organizational changes in schools, e.g. tutoring, improved school-faculty-

Low degree of commitment to school;
Peer rejection in elementary grades;
Poor academic adjustment and commitment;

Unrealistically high expectations.

community relationships, changed discipline procedures;
Positive orientation toward school, sense of belonging, bonding;
Positive school climate;

Pro-social peer group;

School norms that discourage violence and substance use;

Successful school performance and recognition of achievement.

Adapted from United Nations Office on Drugs and Crime 2003.3°



use have been termed ‘risk factors’, whereas those that have been found to be associated
with a decreased risk of adolescent substance use have been termed ‘protective factors’ for

substance use.2

For example, risk factors for the use of alcohol have been commonly reported to include use
of alcohol by parents, siblings or peers,z1421-23 permissive attitudes or perceptions of
permissive attitudes to alcohol by parents, siblings and peers,223:2¢ access or availability to
substances,%21:2¢ and poor school achievement or low degree of commitment to school.221:25
Similarly, protective factors for alcohol use by adolescents have been reported to include
‘individual’ factors such as self-esteem,!519-21 social competence skills,2212¢ and problem
solving ability,%24 and pro-social peers,10:21:26 and environmental factors such as connection
to family,210:19:21;24 and parental monitoring,2%23 and connection to community and
connection to school.&:1417-19:21;24 Whilst there is a large degree of commonality between
such substance use protective factors and the resilience protective factors that were the
basis of the intervention tested in this thesis (e.g. self-esteem and pro-social behaviour),
there are also a number of substance use protective factors that were not incorporated in

that intervention (e.g. optimism, parental monitoring, and successful school performance).

In order to understand which substance use risk and protective factors in addition to
resilience protective factors should be prioritised for inclusion in future prevention
interventions, an understanding of the relative strength of association between such factors
and substance use is required.? Longitudinal prospective studies (where the same
participants are followed over time), rather than cross sectional studies are best placed to
examine these associations.27:28 A recent review has addressed this question in part by
narratively summarising studies that examined the longitudinal associations between
adolescent substance use and substance use risk and protective factors.2! The review found
that the risk factors with the strongest association (odds ratio range: 1.64 to 4.91) with
substance use were: friends use of substances; poor family management; family antisocial
behaviour; low school commitment; and availability of substances. Protective factors found
to have the strongest association (odds ratio range: 0.52 to 0.79) with adolescent substance
use were self-esteem, peer rewards, and pro-social behaviour. However, the review did not
assess the relative strength of association between the risk and protective factors and
substance use, precluding an assessment of which factors should be prioritised over others

for inclusion in substance use prevention interventions.



A number of individual studies of the association between risk and protective factors and
substance use have suggested that a differential strength of association exists between these
two types of factors, and substance use.”:811:16 For example, of studies that have investigated
both risk and protective factors for adolescent alcohol use, risk factors have generally been
found to have a stronger association with alcohol use than protective factors.”:8:11:16
However, such studies have either included only a limited number of risk and protective
factors, or have created cumulative measures of risk and protective factors precluding the
ability to determine which risk and protective factors should be included in future

interventions.29

Such findings suggest that risk factors could be prioritised for inclusion over protective
factors in the design of school-based substance use prevention programs. However,
theoretical models of adolescent substance use prevention such as the Social Development
Model and others propose that a need exists to address protective factors in interventions
as such factors may mediate or buffer the effects of risk factors.z1929:31-35 Further
understanding of both the longitudinal associations, and the interaction of substance use
risk and protective factors with each other, and with resilience protective factor is required
to determine the potential benefit of addressing factors associated with resilience and

substance use to prevent adolescent substance use.

A need for studies assessing the effectiveness of school-based substance
use prevention interventions that involve a combination of both
universal and targeted intervention components that address both
resilience protective factors and substance use risk and protective

factors

Universal and selected intervention approaches

The potential effectiveness of universal school-based interventions, generally has
previously been examined in a number of Cochrane reviews. The reviews found that social
competence and social influence intervention approaches that address substance use risk
and protective factors are effective in reducing the prevalence of tobacco and illicit
substance use.36:37 Social competence approaches aim to help adolescents to refuse offers of
tobacco, alcohol or other substances by addressing risk factors of poor personal and social

skills and protective factors such as problem solving and self-esteem.38 Social influences



approaches aim to increase adolescents’ awareness and skills in identifying the social
influences that might support substance use, and addressing such influences for example
dealing with peer pressure and refusing offers to use substances.38 Such findings provide
evidence that universal interventions that address both substance use risk and protective
factors can be effective in reducing adolescent substance use. Given this, such interventions

are commonly recommended by governments and implemented by schools.?*3

Despite the appeal of universal school-based interventions, such an approach has two key
limitations. First, universal interventions found to be effective at the whole-of-population
level are not always demonstrated to be equally effective for all subgroups within a
population.*4+47 For example, previous studies of effective interventions at the whole of
study sample level have reported that interventions have been less effective for substance
nonusers than for users.4548-50 Second, universal interventions when shown to be effective
for a subgroup of participants have imparted only a small benefit to such participants
thereby limiting their contribution to a measurable effect across a population of all
students.>! These limitations suggest that in order to enhance the likelihood of optimizing
reductions in the prevalence of substance use across all students in a population,
consideration should be given to the inclusion of intervention elements that are tailored to
meet the particular needs of different subgroups of students, including approaches for those

who are substance users or at risk of such use.

The delivery of interventions to groups of students deemed to be at higher risk of substance
use has been termed a ‘selective’ prevention approach. In contrast, the delivery of
interventions to individual students who have already initiated substance use is termed an
‘indicated’ prevention approach’385253 Similar to universal interventions, selective and
indicated substance use interventions are commonly recommended in international and
national policies as part of a comprehensive approach to substance use prevention.3%41:43
However, in comparison to universal interventions, relatively fewer trials of selective and
indicated substance use prevention interventions have been conducted in schools. As such,
the ability to identify which selective or indicated intervention elements could be
implemented to enhance the impact of a school-based universal approach in reducing
overall prevalence of substance use is limited. For example, a review of selective
interventions delivered to students from substance-affected families identified only six
school-based trials.5* Of the two studies that assessed student substance use as an outcome,
one reported no effect of the intervention and the other reported a higher frequency of

alcohol use in intervention students.>* Similarly, a Cochrane review of randomized



controlled studies examining the effectiveness of brief school-based interventions for
substance using adolescents (indicated interventions) identified only six trials.55
Interventions tested in these trials involved a combination of screening, motivational
interviewing, information provision and discussion, brochures and follow up appointments.
Meta-analyses found such interventions to be effective in reducing both adolescent alcohol
(SMD -0.91; 95% CI -1.21 to -0.61, n = 242) and marijuana use (SMD -0.83; 95% CI -1.14 to

-0.53, n = 269) compared to an assessment only control group.>5

Combining universal and selective intervention components that include both

resilience protective factors, and substance use risk and protective factors

A number of previous studies have investigated the effect of combining both universal and
selective school-based interventions that address resilience protective factors to reduce
adolescent substance use. For example, a cluster-randomised controlled study undertaken
in 43 schools in Hong Kong examined the effectiveness of a resilience protective factor
intervention combining both a universal component, and a selected intervention approach
for students identified as having higher psychosocial needs. Reported overall findings
included an increase in eight of the fourteen addressed resilience protective factor scores
and a reduction in illegal substance use (growth curve analysis results: § = -0.01, standard
error = 0.004, p<0.05).5¢ A more recent cluster-randomised controlled study undertaken in
26 schools in Australia examined the effectiveness of a universal and a selective social
influence intervention addressing substance use risk and protective factors in reducing
adolescent alcohol use.5” The four-arm study randomised schools to either a universal,
selective, universal and selective, or usual care control arm.>? The universal intervention
was based on a harm minimisation approach addressing health effects, norms, refusal and
harm-minimisation skills for substance use.®8 The selective intervention addressed
personality-driven coping skills and was delivered to students who were defined as high
risk on the basis of four personality risk factors (sensation seeking, impulsivity, anxiety
sensitivity, and negative thinking).5? Whilst results of the study showed the universal,
selective, and universal and selective interventions all to be more effective than the control
in reducing adolescent alcohol use (latent growth model results: universal b = -0.38,
standard error = 0.09, p<0.001; selective b =-0.36, standard error = 0.10, p<0.001;
combined universal and selective b = -0.19, standard error = 0.08, p=0.025), the combined
universal and selective intervention was not more effective than the universal
intervention.>” The authors suggested such results may have been due to the universal

intervention being effective at reducing the risk factors that the selective intervention was



designed to address. Whilst the findings of these two studies are promising, the lack of
superior effect of the combined universal and selective interventions compared to the
universal intervention alone in the latter study suggests a need for further research to
investigate the potential of school-based interventions that combine a universal and
selective approach in reducing substance use. Further the potential exists for the observed
effect sizes to be enhanced through the inclusion of intervention content that addresses
substance use risk and protective factors in addition to discrete resilience protective
factors. However no previous studies have specifically sought to implement such an
intervention approach. Further investigation of the effectiveness of interventions that
include both a universal and selective intervention approach and address both substance
use risk and protective factors and resilience protective factors to enhance the likelihood of

a positive intervention effect on adolescent substance use is required.

A need for evidence-based policies and guidance to schools regarding
the selection and implementation of evidence-based substance use

prevention programs

Policies and guidelines regarding the implementation of any school-based substance use
prevention intervention, whether resilience focused or otherwise, should be based on
current evidence and indicate which programs should be prioritised for implementation.
Whilst there is evidence from Cochrane systematic reviews for universal school-based
interventions that combine a social influence and social competence approach, or a social
competence approach alone,3637 the evidence for those focused solely on resilience to
prevent adolescent substance use, as shown by the findings of this thesis, is limited. With
the exception of the sole positive finding from the systematic review that universal school-
based interventions that address ‘resilience’ protective factors as part of a broader
intervention approach reduce adolescent illicit substance use (Chapter 3), this thesis
provides no evidence that universal school-based interventions focused solely on resilience
are effective in reducing adolescent substance use. Such findings are in contrast to guidance
provided in both international and Australian national substance use prevention policies,3°
4143 and mandated substance use prevention curriculum in New South Wales, Australia the
local context in which the intervention study was undertaken. For example, the Australian
National Drug Strategy 2010-2015,43 recommends a comprehensive approach to substance
use prevention based on harm minimisation that includes interventions delivered at a
universal level, implemented within schools, and that address resilience and substance use

protective factors.#3 This and other national policies,3%41:43 also recommend the



implementation of targeted interventions and those that address substance use risk factors;

a recommendation which is consistent with the findings of this thesis and other research.

As described in Chapter 1, no specific guidance is provided in national policies from high-
income countries regarding which programs should be implemented to prevent adolescent
substance use. For example, the United States National Drug Control Strategy 20134
provide some brief examples of risk and protective factors that could be addressed (e.g. risk
factors of aggressive behaviour and drug availability, and protective factors of parental
influence and academic competence) but does not provide a definitive list nor which

program, evidence-based or otherwise, should be implemented to addresses such factors.

Similarly, in Australia, the Australian National Drug Strategy 2010-2015,% despite
recommending both universal and targeted interventions, interventions that address risk
and protective factors, and interventions that address the resilience of individuals, did not
provide specific guidance regarding which risk and protective factors should be addressed
in such interventions or how individual resilience should be addressed. The most recent
Australian National Drug Strategy 2017-2026 similarly provides little guidance regarding
what interventions should be implemented (Table 8.2). Within Australia, a number of other
national policies and frameworks are available that provide guidance to schools regarding
how to prevent substance use by adolescents (Table 8.3). These policies and frameworks
include the national Principles for School Drug Education,5® which recommend that schools
implement whole-of-school and targeted drug education programs that address substance
use risk and protective factors as well as the resilience of students, and that the selection of

strategies should be evidence-based.

At a state-level, in New South Wales, Australia where the intervention study for this thesis
was conducted, the universal delivery of ‘drug education’ to Years 7-10 students is
mandated for delivery by schools within the Personal Development, Health and Physical
Education (PDHPE) syllabus.63 ‘Drug education’ is defined by the New South Wales
Department of Education as involving a harm minimisation approach that “aims to promote

resilience, and build on knowledge, skills, attitudes and behaviours to enable young



Table 8.2. A comparison of Australian National Drug Strategies 2010-2015 and 2017-2016

Strategy Year Recommended intervention Recommendations regarding Recommendations regarding intervention content (e.g.
published settings prevention approach (universal, protective factors, risk factors and resilience)
selective, indicated)
National Drug 2011 Priority settings for Whole-of-population strategies for Work with other national policies to reduce risk factors
Strategy 2010- preventive interventions on alcohol and tobacco and for those and build protective factors, while recognising the
20154 alcohol, tobacco and other illegal drugs that are widely used. diverse range of influences on drug use. Support efforts
drugs include families, to promote social inclusion and resilient individuals,
educational settings and Targeted approaches to users and families and communities.
communities. at-risk groups.
Socially inclusive communities and resilient individuals
Improve the application of Successfully reducing the misuse of  and families are less likely to engage in harmful drug
evidence based whole-of- alcohol, and the use of tobacco and  use.
school drug education other drugs requires a range of
policies and programs. approaches across the continuum Resilient individuals can adapt to changes and negative
of use, from experimental to events more easily and reduce the impacts that
dependent use. stressors have on their lives—and are less likely to use
drugs.
National Drug 2017 Early intervention targeting Targeted approaches to high A national framework for building safe, healthy and

Strategy 2017-
2026

at risk groups including
collaborating with the
education sector to deliver
early intervention through
schools for at risk youth.

prevalence population groups at
increased risk of exposure to and
harm from alcohol, tobacco and

other drugs.

resilient Australian communities through preventing
and minimising alcohol, tobacco and other drug-related
health, social and economic harms among individuals,
families and communities.

Programs focused on building protective factors and
social engagement. Addressing underlying social, health
and economic determinants of use.




Table 8.3. Guidance for schools regarding school-based substance use prevention

National/ Document

Guidance regarding substance use prevention

State
National  Principles for School Whole school and targeted approaches
Drug Education® Address both risk and protective factors
Addresses resilience
Evidence-based practice/selection of actions
NSW Drugs in Schools Policy®® Intervention targets:

e Meet the mandatory requirements for drug education in the Personal Development, Health and Physical Education
(PDHPE) key learning area from Kindergarten to Year 10. Syllabus based on harm minimisation approach includes drug
knowledge, norms, drug refusal skills;

e Crossroads in Years 11/12.

Prevention approach:
e Universal prevention: drug education in PDHPE (Kindergarten to Year 10), Crossroads in Years 11/12;
e Targeted prevention: After a drug related incident, principals are required to ensure students are assisted to overcome
problems related to drug use; the student and/or the family are linked to appropriate community support services.

2.2 Safe and supportive school environment Schools play an important role in helping to prevent drug use problems amongst
young people. They do this when the curriculum and student welfare strategies help to strengthen protective factors and minimise
risk factors known to be associated with drug misuse by young people.

Protective factors e a sense of belonging to school or other societal institutions e having at least one close relationship with a
parent, teacher, relative or mentor who can provide guidance and emotional support ® membership of a peer group that actively
discourages drug use o a sense of self-efficacy and personal responsibility ¢ well developed social and interpersonal skills and
adequate decision-making skills ¢ academic success and commitment to schooling.

Risk factors @ school failure and academic difficulties ® a high rate of absenteeism and truancy e a lack of commitment to
schooling e transitions to a more impersonal, more anonymous and less protected environment.




National/ Document Guidance regarding substance use prevention

State

NSW The Wellbeing Whole-school approaches to physical health and fitness, social skills and friendship, empathy and resilience, peer support and

Framework for mentoring, student leadership, citizenship and community engagement contribute to the growth of individual and collective
Schools®? wellbeing.

NSW Drug Education® Drug education in NSW government schools reflects the whole of government harm minimisation approach. It aims to promote
resilience, and build on knowledge, skills, attitudes and behaviours to enable young people to make responsible, healthy and safe
choices.

NSW Student Welfare Incorporates preventive health and social skills programs.

Policy®
NSW PDHPE Syllabus®? [NB. PDHPE curriculum is developed by NSW Education Standards Authority (NESA; who replaced NSW Board of Studies). NESA are

responsible for setting and monitoring quality teaching, learning, assessment and school standards across all NSW public, Catholic
and independent schools, including all curriculum from Kindergarten to Year 12 and developing evidence-based policy to improve
student achievement and support teachers]

The social and emotional wellbeing of students is also promoted when the school provides an environment that enhances the
protective factors that help to build resilience and lessen the impact of adverse life events

Young people who have a feeling of connectedness with parents, family and school have lower levels of smoking, drinking, other
drug use, suicidal thinking, risky sexual behaviour and exposure to violence. The PDHPE curriculum plays an important role in
enhancing resilience and connectedness

Young people are a diverse group and their ability to adopt a healthy, active lifestyle is influenced by the social and cultural
contexts within which they live. PDHPE has an important primary prevention and early intervention role in assisting all young
people to manage these influences and in protecting, promoting and restoring their health




National/ Document
State

Guidance regarding substance use prevention

In Stage 4, students learn about:

e drug use — the classification of drugs, e.g. stimulants, depressants, hallucinogens — reasons people use and do not use drugs —
influences on drug use — short-term and long-term effects of drugs on health and wellbeing — prevalence and patterns of
adolescent drug use — legal and economic consequences — effects of other people’s drug use.

¢ exploring risk — positive and negative risk — settings or circumstances in which risk taking occurs — factors influencing risk-taking —
outcomes of risk behaviour.

e strategies to minimise harm — acquiring knowledge — safe attitudes, e.g. concern for others, impunity, responsibility — developing
personal skills, e.g. conflict resolution, assertive behaviour, problem solving, refusal skills — safe and supportive environments, e.g.
school, community, family and peer support networks — recognising, assessing and responding to risk situations.

In Stage 5, students learn about:

¢ drug use — effects on relationships — effects on community — marketing strategies and the media — influences on alcohol use and
binge drinking — influences on cannabis use — polydrug use — other illicit drugs, e.g. opiates, hallucinogens, psychostimulants —
consequences of illicit and unsanctioned drug use.

e influences on health decision-making and risk behaviours — individual factors, e.g. values and attitudes — socio cultural factors,
e.g. family, peers, gender, culture — political factors, e.g. laws and regulations — economic factors, e.g. personal and community —
environmental factors, e.g. pollution, weather, built environment.




people to make responsible, healthy and safe choices”.63 The NSW PDHPE syllabus describes
a focus on enhancing resilience and connectedness to prevent substance use, and includes
content addressing substance use knowledge, health effects, prevalence, consequences and
harm minimisation strategies.®3 Although such content aligns in part with a social influence
prevention approach, its limited focus on content aligned to a social competence approach
(e.g. content specifically addressing risk factors such as poor social skills, or protective
factors such as self-esteem) is in contrast with current evidence from Cochrane systematic
reviews that interventions combining a social influence and a social competence approach,
or a social competence approach alone, are effective in reducing tobacco and illicit
substance use.3637 The focus of the NSW PDHPE syllabus on enhancing resilience to prevent

substance use is also contrary to the conclusions of this thesis.

No public data are available regarding the drug education interventions that are currently
being implemented by Australian or New South Wales secondary schools, and whether or
not they are evidence-based. Internationally, however it has been reported that a large
proportion of schools do not implement evidence-based drug education programs and
frequently develop their own teaching and learning resources. For example, a descriptive
summary of substance use prevention programs implemented in United States schools
between 2001 and 2007 found most programs adopted by schools were locally developed
(47%), while others were commercial programs (35%) or state programs (9%).65 Whilst
the names of commercially developed or state programs were reported, the extent to which
programs were evidence-based was not.65 This is consistent with other studies that have

reported that the majority of schools do not implement evidence-based programs.38:66:67

In NSW, schools can meet their teaching and learning obligations, such as the mandated
delivery of drug education which includes a focus on enhancing resilience, by engaging
external providers to deliver curriculum content.6® Guidance regarding this is provided to
schools within the Engaging External Providers for Curriculum Implementation Guidelines,
which include the need to ensure external programs align with curriculum requirements.°
Selection criteria for school principals to consider when determining whether to engage
external providers include educational understanding (e.g. will it assist in capacity building
of teachers), quality assurance (e.g. do providers have relevant qualifications), and policy
and procedures (e.g. alignment with child protection policies and procedures).¢® There is no
explicit provision in the guidelines that external programs are evidence-based. The NSW

Government does however have a broad expectation that all teaching and learning



programs implemented within schools are evidence-based, including those that are

resilience-focused to align with the mandated curriculum.?0

However, a number of barriers exist for teachers in the selection and implementation of
evidence-based programs. For example, a study by Powers et al that examined 51 school-
based intervention programs found that high start-up costs, challenging training and
staffing requirements, and a lack of easily accessible information regarding program
selection and implementation were significant barriers to their implementation.”! Within
Australia it has been noted that teachers have not historically been provided with training
regarding evidence-based practice generally,’2 limiting their ability to discern and select

programs that are most likely to have a beneficial effect.

A need therefore exists for schools to be supported in the identification and implementation
of evidence-based programs. One such approach that has been implemented to address
these barriers in the United Kingdom as part of initiatives to increase evidence-based
educational practice generally, includes the conduct of systematic reviews to synthesis
available evidence and increase the accessibility of this information to schools.”3 Similarly,
in the United States, the US Education Department has disseminated information regarding
those school drug education programs that have been found to be most effective to assist

schools and policy makers in making informed decisions regarding program selection.”+

In Australia, a number of strategies have been initiated to support schools in selecting
evidence-based substance use prevention programs in schools. For example, reviews of the
evidence for substance use prevention programs readily available to Australian schools
have been undertaken by research institutions.”> More recently, the Australian Government
Department of Health have funded the online Positive Choices drug education portal
(positivechoices.org.au/resources/recommended-programs/). The portal was developed
in collaboration with researchers from numerous institutions (including the National Drug
Research Institute (NDRI), National Drug & Alcohol Research Centre (NDARC) and the
Centre of Research Excellence in Mental Health and Substance Use (CREMS)) and provides
schools with the details of evidence-based drug education resources and programs that can
be implemented within classrooms. Recommended programs can be filtered by an evidence

» oo«

rating, (“supported by multiple published studies”, “supported by one published study”,
“expert review”, “under evaluation”, “not yet evaluated”). Additionally, the portal provides
schools with information regarding how each resource or program aligns with the

Australian National Curriculum, however no information is provided regarding links with



the NSW drug education curriculum, including the aspects of the curriculum focused on
resilience enhancement. Whilst such an initiative represents a significant advance in the
provision of support to schools, the following remains unclear: what the quality or level of
evidence criteria is for the evidence ratings; what is the extent to which schools in each
jurisdiction are held accountable for ensuring the programs they implement are evidence-
based; the extent to which the portal is actively promoted to schools; the number of schools
that use the portal; and whether the implementation of evidence-based substance use
prevention programs have increased as a result. Each of these questions need to be
answered if the portal and the evidence-based interventions described by it are to
contribute to the intended benefits of government policies and school investment in

substance use prevention initiatives.

CONCLUSIONS

The findings of this thesis are equivocal with respect to whether universal school-based
interventions that address resilience protective factors are effective in reducing adolescent
tobacco, alcohol and illicit substance use. Findings from the systematic review suggested
evidence of effect for interventions that address resilience protective factors, amongst other
factors, in reducing illicit substance use, but not tobacco or alcohol. Similarly, there was no
evidence of effect of the intervention that focused solely on resilience protective factors. As
shown in the study of associations between resilience protective factors and adolescent
substance use, only some resilience protective factors may be important for preventing
adolescent substance use. Such findings broadly suggest that a universal school-based
resilience intervention alone is unlikely to reduce the prevalence of adolescent substance

use.

Further research is required to investigate the potential for interventions that combine
resilience protective factors with substance use risk and protective factors, and for
interventions that combine a universal intervention with strategies delivered to
adolescents that are a greater risk or have already initiated substance use. Such evidence is
essential to inform school policy and realise the potential of school-based interventions in
reducing adolescent substance use. Ongoing synthesis and dissemination of current
evidence regarding effective school-based substance use prevention is essential to inform
curriculum development and facilitate the selection and delivery of evidence-based

substance use prevention programs.
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APPENDIX 2.1: Medline search strategy

Database: Ovid MEDLINE(R) 1946 to Present with Daily Update

Search Strategy:

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]

2 (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)
3 1and 2 (75169)

4. exp ALCOHOLS/ad, ae

5. exp Alcohol Drinking/

6. exp Alcohol Abuse/

7. exp Alcohol, Ethyl/ae

8. exp Alcohol Abuse/mo, pc, rh, th

9. alcohol$.ti,ab.

10. drink$.ti,ab.

11. drunkS$.ti,ab.

12. intoxicat$.ti,ab.

13 or/4-12

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)

18 exp substance-related disorders

19 addict$.ab,ti

20 (abus$ or use$).ab,ti

21 morphine.ab,ti

22 exp *cannabis/ or “hashish”.mp.

23 heroin.ab;ti

24 “heroin dependence”.mp

25 exp *n-methyl-3-4-methylenedioxyamphetamine/ or “ecstasy”.mp OR MDMA“.mp

26 exp *hallucinogens/ or "hallucinogens“.mp.



27 exp *cocaine/or exp *crack cocaine/ or "cocaine“.mp

28 exp *lysergic acid diethylamide/ or "1sd“.mp.

29 or/14-28

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

31 risk behaviours.mp. (1383)

32 health risks.mp. (8865)

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

34 or/30-33 (123513)

35 3or13or29or34(4678307)

36 school.mp. or exp Schools/ (199868)

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

38 (school* adj3 (intervention* or program* or course* or polic* or practice* or curricul*
or environment*)).mp. (15226)

39 or/36-38(201010)

40 exp Child/ or child.mp. (1630031)

41 exp Adolescent/ or adolescent.mp. (1581151)

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

49 exp Resilience, Psychological/

50 (resilienc* or resilient).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]

51 (factor* adj (protect® or promoti* or external or internal or environment*)).mp.

52 (environmental asset* or external resource™ or internal asset® or individual asset*
or developmental asset*).mp.

53 (Strength* adj (based or focused)).mp.



54 emotional intelligence.mp. or exp Emotional Intelligence/ or mental health.mp. or exp
Mental Health/

55 (mental wellbeing or psychological wellbeing or psychosocial or positive
psychology).mp.

56 communication/ or cooperative behavior/ or self efficacy/ or empathy/ or problem
solving/ or self concept/ or goals/ or "aspirations (psychology)"/ or social environment/
or self esteem/ or self confidence.mp. or self awareness.mp. or positive affect.mp.
57(community activit* or community service* or prosocial organization* or decision-
making skill* or extracurricular activit* or goal direction* or meaningful participation or
pro-social bonding or communication skill* or ‘sense of purpose’ or cognitive abilit* or
executive function*).mp.

58 Adolescent Development/ or youth development.mp. or Child Development/ or positive
development*.mp. or positive youth development.mp.

59 (school* adj3 (engage* or connect* or climate or environment).mp.

60 (communit* adj3 support*).mp.

61 social participation/ or family/ or parent-child relations/ or family relations/ or peer
group/ or social support/ or friends/ or social environment.mp. or exp Social Environment/
or social responsiveness.mp. or social sensitivity.mp.

62 (active coping or coping skill* or adaptability or autonomy or empower*).mp.

63 pro-social peers.mp. (2)

64 (positive adj3 (peer* or friend*)).mp.

65 (life skill* or social skill*).mp.

66 interpersonal relations.mp. or exp Interpersonal Relations/

67 (emotional wellbeing or emotional competence or emotional learning or emotional
regulation or emotional attachment or behavioural competence or behavioural competence
or behavioural regulation or cognitive competence or cognitive functioning or moral

competence or social competence or social wellbeing or social learning).mp.

68 achievement adj (academic or motivation).mp.
69 educational adj (aspiration* or achievement).mp.
70 (adult high expectation* or high adult expectation*or authoritative parent* or

bonding or caring relationship* or family cohesi* or family connect* or adult mentor*).mp.
71 (parent* adj2 (authorit* or involve* or monitor* or support*).mp.
72 (hope* or ‘internal locus of control’ or optimism or ‘perceptions of control’ or
responsiveness or self control or self regulation or ‘sense of humour’).mp.
73 (personal* adj (affect* or behavioural adjustment or behavioural adjustment or

identity or interaction* or orientation toward school)).mp.



74 (religio* or spiritual* or faith).mp.

75 or/49-74

76 randomized controlled trial.pt. (367158)

77 controlled clinical trial.pt. (87691)

78 (randomised or randomized).ab. (318587)

79 clinical trials as topic.sh. (169978)

80 randomly.ab. (187790)

81 trial.ti. (115019)

82 doubleblind.ab. (151)

83 singleblind.ab. (9)

84 experiment*.mp. (1466450)

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

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

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

88 before after.mp. (2409)

89 (quasi-randomised or quasi-randomized or quazi-randomised or quazi-
randomized).mp. (2369)

90 stepped wedge.mp. (67)

91 preference trial.mp. (41)

92 comprehensive cohort.mp. (49)

93 natural experiment.mp. (674)

94 (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)

95 (randomised encouragement trial or randomized encouragement trial).mp. (3)

96 (staggered enrolment trial or staggered enrollment trial).mp. (0)

97 (nonrandomised or non randomised or nonrandomized or non randomized).mp.
(13227)

98 interrupted time series.mp. (840)

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

100 multiple baseline.mp. (1262)

101 regression discontinuity.mp. (39)

102 or/76-101 (2256891)

103 35and 39 and 48 and 75 and 102 (1936)



APPENDIX 2.2: Standardised screening tool

Date: ... REVIEWET: ....covevieeiie e s e

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



APPENDIX 3.1: Final screening tool and included resilience protective

factors

Study eligibility & inclusion criteria

INCLUDE

EXCLUDE

Yes

No

Unclear

1. Participants
- Children aged 5 to 18 years

2. Comparator / study design

- a) Comparator: no intervention, usual practice,
attention only or alternate intervention

AND

- b) Randomised controlled trial, cluster randomised
controlled trial;

OR

- ¢) 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)

3. Outcome

- a) 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)

OR

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

OR

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

4. Intervention

- a) universal intervention: delivered to a whole
school population

- NOT indicated or selective interventions (i.e. not high
risk, although sometimes studies compare intv effect
for high risk v universal)




- include studies where school-based is combined with
other intv approach i.e. family-based (do NOT include
studies which are family or community only
interventions)

AND

- b) at least one internal resilience factor

AND

- ¢) at least one external resilience factor

(see following table of included internal and external
resilience factors)




Included resilience factors

Similar terms

Internal resilience factors

Academic achievement

Cognitive ability, executive function, cognitive competence, cognitive functioning, educational achievment

Autonomy Empowerment

Cooperation and communication Cooperative behaviour, communication skill
Coping Active coping, coping skills, adaptability
Empathy

Goals and aspirations

Goal direction, sense of purpose, academic motivation, educational aspiration, hope, optimism

Moral competence

Problem Solving/Decision-making

Religosity Spirituality, faith

Self control

Self efficacy Self concept, internal locus of control, perceptions of control, personal identity
Self esteem Self confidence, positive affect, personal affect

Self regulation

Behavioural competence, behavioural regulation, responsiveness, behavioural adjustment

Self-awareness

Social and emotional competence

Interpersonal relations, personal interaction, emotional wellbeing, emotional learning, emotional attachment

Social and emotional skills

Life skills, social skills, social wellbeing, social learning

External resilience factors

Community adult high expectations

Community caring relationships

Community support

Community meaningful participation

Community activities, community service, prosocial organisation, extracurricular activities

Community support

Home adult high expectations

Authoritative parent, parental monitoring

Home caring relationships

Family, parent-child relations, family relations, bonding, family cahesion, family connection, adult mentor

Home meaningful participation

Meaningful participation

Home support

Parent involvement, parental support

Peer caring relationships

Saocial environment, social participation, peer group, social support, friends, social responsiveness, social sensitivity

Pro-social peers

Pro-social bonding, positive peer, positive friend

School adult high expectations

School caring relationships

School meaningful participation

School engagement, school connection, school environment, orientation toward school

School support

Resilience factors NOT included: Any factor that is not ameniable to school-based intervention such as demographic, community or personality characteristics.
For example: Socio-economic status, sense of humour, attractiveness, psychopathology, easy temperament, mental illness, personality traits, talents, safe

neighbourhood, affordable housing




APPENDIX 3.2: Updated Medline search strategy

1 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]

2 (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]

3 1and2

4. exp ALCOHOLS/ad, ae

5. exp Alcohol Drinking/

6. exp Alcohol Abuse/

7. exp Alcohol, Ethyl/ae

8. exp Alcohol Abuse/mo, pc, rh, th

9. alcohol$.ti,ab.

10. drink$.ti,ab.

11. drunk$.ti,ab.

12. intoxicat$.ti,ab.

13 or/4-12

14 cannabis.mp. or exp Cannabis/

15 exp Marijuana Smoking/

16 marijuana.mp.

17 street drugs.mp. or exp Street Drugs/

18 exp substance-related disorders

19 addict$.ab,ti

20 (abus$ or use$).ab,ti

21 morphine.ab,ti

22 exp *cannabis/ or “hashish”.mp.

23 heroin.ab,ti

24 “heroin dependence”.mp

25 exp *n-methyl-3-4-methylenedioxyamphetamine/ or “ecstasy”.mp OR MDMA“.mp
26 exp *hallucinogens/ or "hallucinogens“.mp.

27 exp *cocaine/or exp *crack cocaine/ or "cocaine“.mp

28 exp *lysergic acid diethylamide/ or "1sd“.mp.



29 or/14-28

30 risk-taking.mp. or exp Risk-Taking/ or risk behaviours.mp. or health risks.mp.

31 exp Health Behavior/ or health behaviours.mp.

32 or/30-31

33 3or13or29or33

34 school.mp. or exp Schools/

35 school health services.mp. or exp School Health Services/

36 (school* adj3 (intervention®* or program® or course* or polic* or practice* or curricul*
or environment*)).mp.

37 or/34-36

38 exp Child/ or child.mp.

39 exp Adolescent/ or adolescent.mp.

40 (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]

41 (teenage* or youth).ti,ab.

42 (early adj2 adult*).ti,ab.

43 (young adj2 adult*).ti,ab.

44 exp students/

45 (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]

46 or/38-45

47 exp Resilience, Psychological/

48 (resilienc* or resilient).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]

49 (factor* adj (protect™ or promoti* or environmental or individual or
environment*)).mp.

50 (environmental asset* or environmental resource* or individual asset* or
individual asset* or developmental asset*).mp.

51 (Strength* adj (based or focused)).mp.

52 emotional intelligence.mp. or exp Emotional Intelligence/ or mental health.mp. or exp
Mental Health/

53 (mental wellbeing or psychological wellbeing or psychosocial or positive

psychology).mp.



54 communication/ or cooperative behavior/ or self efficacy/ or empathy/ or problem
solving/ or self concept/ or goals/ or "aspirations (psychology)"/ or social environment/
or self esteem/ or self confidence.mp. or self awareness.mp. or positive affect.mp.

55 (community activit* or community service* or prosocial organization* or decision-
making skill* or extracurricular activit* or goal direction* or meaningful participation or
pro-social bonding or communication skill* or ‘sense of purpose’ or cognitive abilit* or
executive function*).mp.

56 Adolescent Development/ or youth development.mp. or Child Development/ or
positive development*.mp. or positive youth development.mp.

57 (school* adj3 (engage* or connect* or climate).mp.

58 (communit* adj3 support*).mp.

59 social participation/ or family/ or parent-child relations/ or family relations/ or peer
group/ or social support/ or friends/ or social environment.mp. or exp Social
Environment/ or social responsiveness.mp. or social sensitivity.mp.

60 (active coping or coping skill* or adaptability or autonomy or empower* or pro-social
peers).mp.

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

62 (life skill* or social skill*).mp.

63 interpersonal relations.mp. or exp Interpersonal Relations/

64 (emotional wellbeing or emotional competence or emotional learning or emotional
regulation or emotional attachment or behavioural competence or behavioural
competence or behavioural regulation or cognitive competence or cognitive functioning or

moral competence or social competence or social wellbeing or social learning).mp.

65 achievement adj (academic or motivation).mp.
66 educational adj (aspiration* or achievement).mp.
67 (adult high expectation™* or high adult expectation*or authoritative parent* or

bonding or caring relationship* or family cohesi* or family connect* or adult mentor*).mp.
68 (parent* adj2 (authorit* or involve* or monitor* or support*).mp.

69 (hope* or ‘individual locus of control’ or optimism or ‘perceptions of control’ or
responsiveness or self control or self regulation).mp.

70 (personal* adj (affect* or behavioural adjustment or behavioural adjustment or
identity or interaction* or orientation toward school)).mp.

71 (religio* or spiritual* or faith).mp.

72 or/47-71

73 randomized controlled trial.pt.

74 controlled clinical trial.pt.



75
76
77
78
79
80
81
82
83
84
85
86

(randomised or randomized).ab.
clinical trials as topic.sh.
randomly.ab.

trial.ti.

doubleblind.ab.
singleblind.ab.
experiment*.mp.

(pretest or pre test).mp.
(posttest or post test).mp.
(pre post or prepost).mp.
before after.mp.

(quasi-randomised or quasi-randomized or quazi-randomised or quazi-

randomized).mp.

87
88
89
90
91

stepped wedge.mp.
preference trial. mp.
comprehensive cohort.mp.
natural experiment.mp.

(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]

92
93
94
95
96
97
98
99

(randomised encouragement trial or randomized encouragement trial).mp.
(staggered enrolment trial or staggered enrollment trial).mp.

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

(time series and trial).mp.

multiple baseline.mp.

regression discontinuity.mp.

or/73-98

100 33 and 37 and 46 and 72 and 99



APPENDIX 3.3: Characteristics of excluded studies

Study

Reason for exclusion

Abbey 2000 (44)

Allahverdipour 2009 (45)

Allen 2013 (46)

Allen 2012 (47)

Allen 2010 (48)

Allen (no year) (49)
Almanza 2004 (50)
Alonso Sanz 1998 (51)
Altobelli 2005 (52)
Amundsen 2010 (53)
Anderson 2004 (54)
Andrews 2014 (55)
Anonymous 2010 (56)
Anthony 2009 (57)
Ariza 2008 (58)

Arora 2012 (59)
Aseltine 2000 (60)
Audrey 2008 (61)
Audrey 2006 (62)
Audrey 2004 (63)
Ausems 2004 (64)
Austin, A. 2004 (65)

Outcome: No substance use outcome

Study design/comparator: Quasi-experimental design

Participants: No participants (description of development of an assessment tool)

Study design/comparator: Focus group study design
Participants: Participants were parents

Study design/comparator: Non-randomised design

Study design/comparator: Quasi-experimental study design
Study design/comparator: Non-randomised design

Full text not available

Study design/comparator: Non-randomised design
Participants: No participants

Outcome: No substance use outcome

Participants: No participants (description of survey tool)
Outcome: No substance use outcome

Intervention: Didn’t address individual resilience factors
Intervention: Selective intervention — sample were never users only
No full text available

Participants: Participants were staff

Intervention: Didn't address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors

Participants: Average age was 41 years




Study

Reason for exclusion

Austin, G. 2004 (66)
Aveyard 2003 (67)
Aveyard 1999 (68)
Avnon 2011 (69)
Babar 2010 (70)
Bailey 2009 (71)
Baker 2004 (72)
Balaji 2011 (73)
Bannink 2014 (74)
Bannink 2014 (75)
Bannink 2012 (76)
Barnett 2012 (77)
Bate 2009 (78)
Battistich 2005 (79)
Battistich 1996 (80)

Bauermeister 2013 (81)

Bauman 2002 (82)
Bavarian 2014 (83)
Beets 2009 (84)
Bejarano 2005 (85)
Bell 2005 (86)
Benner 2008 (87)
Bergmark 2009 (88)

Study design/comparator: Cross sectional study design
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Study design/comparator: No comparison group
Intervention: No part of intervention was implemented in a school
Participants: No participants, commentary only

Outcome: No substance use measure, only knowledge.
Participants: Mean age was 19 years

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Intervention not universal

Intervention: Didn’t address environmental resilience factors
Participants: No participants, review only

Study design/comparator: Non-randomised design

Study design/comparator: No comparison group

Participants: Parents not students

Outcome: No individual measures of substance use, only composite score

Outcome: Not assessed during adolescence (i.e. only Grade 5)
Study design/comparator: Quasi-experimental study design
Outcome: No substance use outcome

No full text available

Participants: No participants, book review




Study

Reason for exclusion

Bloor 1999 (89)
Bluthenthal 2015 (90)
Bobrowski 2014 (91)
Bodin 2012 (92)
Bodin 2011 (93)

Bond 2001 (94)
Bonell 2010 (95)
Bonell 2010 (96)
Bonny 2000 (97)
Borzekowski 2011 (98)
Bosi 2013 (99)

Botvin 2007 (100)
Botvin 2004 (101)
Botvin 2003 (102)
Botvin 2001 (103)

(
(
(
(
Botvin 2001 (104)
Botvin 2000 (105)
Botvin 1999 (106)
Botvin 1997 (107)
Botvin 1995 (108)
Botvin 1994 (109)
Braverman 1999 (110)

Breland 2014 (111)

Intervention:

Participants:

Didn’t address individual resilience factors

No participants, commentary only

Full text not available

Participants:

Intervention:

No participants, commentary only

Not school-based

Outcome: No outcome data (methodology paper)

Outcome: No substance use outcome

Outcome: No substance use outcome

Study design/comparator: No comparison group

Participants:
Intervention:
Participants:
Participants:
Intervention:
Intervention:
Intervention:

Intervention:

Intervention

Intervention:
Intervention:
Intervention:

Participants:

Mean age of participants was 20.2 years

Didn’t address individual resilience factors

No participants, review and commentary only
No participants, review.

Didn’t address environmental resilience factors
Didn’t address environmental resilience factors
Didn’t address environmental resilience factors

Didn’t address environmental resilience factors

: Selective intervention (females only)

Didn’t address environmental resilience factors
Didn’t address environmental resilience factors
Didn’t address environmental resilience factors

No participants, descriptive paper only

Study design/comparator: No comparison group




Study

Reason for exclusion

Bremberg 1994 (112)
Broning 2014 (113)
Brooks 2006 (114)
Brown 2002 (115)
Brown 2001 (116)
Bruckner 2014 (117)
Bryan 2005 (118)
Buhler 2008 (119)
Buhler 2007 (120)
Butler 2013 (121)
Byrne 2005 (122)
Calafat 1995 (123)
Caldwell 2012 (124)
Cameron 1999 (125)
Campbell 2008 (126)
Caria 2011 (127)
Caria 2011 (128)
Carli 2013 (129)
Carver 2005 (130)
Catalano 2002 (131)
Catalano 2004 (132)
Catford 2001 (133)
Cato 2006 (134)

Intervention: Targeted intervention (students selected by school counsellors)

Intervention: No part of intervention was implemented in a school
Participants: No participants, commentary only

Intervention: Didn’t address individual resilience factors
Participants: No participants, review and commentary only
Participants: No participants, policy analysis only
Participants: No participants, commentary only

Intervention: Didn’t address environmental resilience factors
Study design/comparator: Quasi-experimental study design
Participants: No participants, description of policy implementation only
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors
Study design/comparator: non-randomised study design
Intervention: Didn’t address resilience factors

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Study design/comparator: Non-randomised study design
Participants: No participants, review only

Intervention: Didn’t address environmental resilience factors
Participants: No participants, commentary only

Participants: No participants, commentary only




Study

Reason for exclusion

Cavazos-Rehg 2012 (135)
Chaikoolvatana 2013 (136)
Chamberlain 2013 (137)
Chang 2015 (138)
Charlier 2009 (139)

Chen 2014 (140)

Chen 2014 (141)

Cherry 1998 (142)
Chitthathairatt 2004 (143)
Christiansen 1997 (144)
Clark 2011 (145)

Clark 2010 (146)

Clayton 1996 (147)
Collier 2014 (148)
Colnes, 2001 (149)
Conner 2013 (150)
Conrod 2012 (151)
Conrod 2011 (152)
Conrod 2006 (153)
Corbett 2001 (154)

Coté 2006 (155)

Cougar Hall 2012 (156)
Crone 2003 (157)

Study design/comparator: Cross sectional design
Intervention: Didn’t address individual resilience factors
Participants: Participants not students

Study design/comparator: Non-randomised design
Participants: Not students, intervention mainly parent-focussed
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Selective intervention

Full text not available

Participants: No participants, descriptive paper only
Intervention: Not universal

Outcome: No substance use outcome

Intervention: Didn’t address environmental resilience factors
Study design/comparator: No comparison group
Intervention: Selective intervention for at-risk students
Participants: No participants, protocol only

Intervention: Selective intervention

Intervention: Selective intervention

Intervention: Selective intervention (participants selected based on personality risk factors)
Participants: No participants, review only

Intervention: Didn’t address environmental resilience factors
Participants: No participants, description of intervention only

Intervention: Didn’t address environmental resilience factors




Study

Reason for exclusion

Crone 2011 (158)
Crowley 2012 (159)
Cuijpers 2002 (160)
Cunningham 2001 (161)
Dalis, 2001(162)
D’Amico 2005 (163)
D’Amico 2002 (164)

De Vries 2006 (165)

De Vries 2003 (166)

De Vries 2003 (167)

De Vries 1994 (168)
Dedobbeleer, 2001 (169)
Dent 2001 (170)

Dent 1995 (171)
DeWit 2000 (172)
DiClemente 1996 (173)
Dietrich 2015 (174)
Dijkstra 1999 (175)
Dishion 2000 (176)
Dishion 2002 (177)
Donaldson 1994 (178)
Donnelly 2001 (179)
Dubas 1998 (180)

Intervention: Didn’t address individual resilience factors
Participants: No participants, economic evaluation of a program
Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Participants: No participants, summary of programs only
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Study design/comparator: Non-randomised study design
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors
Intervention: Not a universal intervention.

Participants: No participants, descriptive paper only
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Participants: No participants, descriptive paper only
Outcome: No individual measures of substance use, only composite score
Intervention: Didn’t address individual resilience factors
Study design/comparator: Non-randomised study design

Participants: Participants were 4 years of age




Study

Reason for exclusion

Dukes 1997 (181)
Dukes 1996 (182)
Dukes 1995 (183)
Dumas 1999 (184)
Dumas 2001 (185)
Dunn 2007 (186)
Durlak 2011 (187)
Eggert 2000 (188)
Eggert 1994 (189)
Elder 2002 (190)

Elder 1996 (191)

Elder 1994 (192)

Elder 1994 (193)
Ellickson 2003 (194)
Emam Hadi 2008 (195)
Emam Hadi 2014 (196)
English 2014 (197)
Ennett 1994 (198)
Epstein 2008 (199)
Espada 2012 (200)

Espada Sanchez 2010 (201)

Fagen 2009 (202)
Faggiano 2007 (203)

Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Intervention: Didn’t address individual resilience factors
Outcome: Implementation fidelity paper, does not report relevant outcomes
Participants: No participants, book chapter only

Participants: No participants, review only

Participants: No participants, descriptive paper only
Participants: No participants, descriptive paper only
Intervention: Selective intervention

Intervention: Didn’t address individual resilience factors
Participants: Participants were teachers

Intervention: Selective intervention: high-risk subsample only
Intervention: Didn’t address individual resilience factors
Study design/comparator: Non-randomised study design

Full text not available

Participants: No participants, commentary only

Participants: Meta-analysis

Intervention: Didn’t address any resilience factors
Intervention: Didn’t address any environmental resilience factors
Outcome: No substance use outcome

Outcome: No substance use outcome reported

Intervention: Didn’t address environmental resilience factors




Study

Reason for exclusion

Feinberg 2010 (204)
Fergus 2005 (205)

Ferrer-Wreder 2010 (206)

Flay 2004 (207)

Flay 1995 (208)
Flewelling 2005 (209)
Focarile 1994 (210)
Fosco 2013 (211)
Fournier 2010 (212)
Fraguela 2003 (213)
Fraguela 2002 (214)
Furr-Holden 2012 (215)
Furr-Holden 2004 (216)
Furr-Holden 2003 (217)
Gabrhelik 2012 (218)
Ganguly 2013 (219)
Garcia 2005 (220)
Gardner 1994 (221)
Gerrard 2006 (222)
Ghahremani 2013 (223)

Ghosh-Dastidar 2004 (224)

Giannotta 2014 (225)
Gindre 1995 (226)

Study design/comparator: No comparison group
Participants: No participants, descriptive review only

Study design/comparator: non-randomised study

Outcome: Outcome: No individual measures of substance use, only composite score
Intervention: Didn’t address environmental resilience factors
Study design/comparator: Non-randomised study design
Intervention: Didn’t address resilience factors

Intervention: No intervention, association paper
Intervention: No intervention, association paper

Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors

Full text not available

Intervention: Association paper only

Participants: No participants, commentary only

Intervention: Didn’t address individual resilience factors
Participants: No participants, report only

Intervention: Not school-based

Study design/comparator: Non-randomised study design
Outcome: No substance use outcome

Intervention: did not address environmental resilience factors

Full text not available




Study

Reason for exclusion

Gingiss 1994 (227)
Glanz 2007 (228)
Gmel 2012 (229)
Goenka 2010 (230)
Gonzales 2012 (231)
Gorini 2014 (232)
Gorini 2014 (233)
Gorman 2003 (234)
Gorman 2002 (235)
Gorukanti 2014 (236)
Grana 2010 (237)
Greenberg 2006 (238)
Greenberg 2003 (239)
Griffin 2005 (240)
Griffin 2004 (241)
Griffin 2003 (242)

Conduct Problems Prevention Research Group 2000 (243)

Gubanich 2011 (244)

Guilamo-Ramos 2005 (245)

Guo 2015 (246)
Guo 2010 (247)
Guyll 2011 (248)
Guyll 2004 (249)

Participants: Participants were teachers
Intervention: Didn’t address individual resilience factors
Study design/comparator: Non-randomised study design

Participants: No participants, process evaluation only

Intervention: Selective intervention (only Hispanic students were selected)

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Participants: No participants, review and commentary only
Participants: No participants, commentary only

Study design/comparator: Focus group study design
Intervention: No intervention, association paper
Participants: No participants, descriptive review only
Participants: No participants, review of interventions only
Design: Descriptive paper regarding intervention development
Intervention: Didn’t address environmental resilience factors
Intervention: not universal, results only for high-risk students
Outcome: No substance use outcome

Full text not available (Conference abstract only)
Participants: No participants, review only

Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors
Intervention: No intervention, economic analysis only

Intervention: Not delivered during school hours




Study

Reason for exclusion

Hahn 2007 (250)
Haller 2011 (251)
Hallfors 2006 (252)
Hallgren 2013 (253)
Hallgren 2011 (254)
Hamilton 2005 (255)
Hanewinkel 2004 (256)
Hanson 2012 (257)
Harel 2013 (258)
Harris 2011 (259)
Harris 1996 (260)
Harvey 2004 (261)
Hastings 2002 (262)
Hatzis 2010 (263)
Hawe 2015 (264)
Hawkins 2008 (265)
Hawkins 2005 (266)
Hawkins 2001 (267)
Hawkins 1999 (268)
Heather 2014 (269)
Hecht 2010 (270)
Hecht 2008 (271)
Hecht 2003 (272)

Study design/comparator: Non-randomised study design
Participants: Participants were family doctors

Intervention: not universal, students at high risk for drop out were selected
Study design/comparator: Non-randomised study design
Intervention: Didn’t address resilience factors

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Study design/comparator: Non-randomised study design
Participants: No participants, commentary only

Study design/comparator: Non-randomised study design
Study design/comparator: No comparison group
Participants: Participants were high-risk boys only

Study design/comparator: Non-randomised study design
Intervention: Didn’t address individual resilience factors
Study design/comparator: non-randomised study design
Participants: Participants were 24 or 27 years of age
Participants: Participants’ mean age was 21 years

Study design/comparator: non-randomised study design
Study design/comparator: non-randomised study design
Participants: No participants, commentary only

Participants: No participants, descriptive paper only
Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address environmental resilience factors




Study

Reason for exclusion

Henry 2002 (273)
Hiemstra 2009 (274)
Hodder 2012 (275)
Hollederer 2002 (276)
Holleran 2002 (277)
Hollingworth 2013 (278)
Hruba 2012 (279)

Hruba 1996 (280)
Huang 2012 (281)
Hudson 2011 (282)
Hurry 1997 (283)
lalongo 1999 (284)
Isensee 2014 (285)
Isensee 2014 (286)
Isensee 2012 (287)
Ishaak 2014 (288)

Ives 1994 (289)

Jay 2010 (290)

Jimenez 2009 (291)
Johnson 2010 (292)
Johnson 2009 (293)
Johnson 2009 (294)
Johnson 1998 (295)

Intervention: Active consent paper

Intervention: Selective intervention — only children who haven’t started smoking
Protocol paper — no data available, study ongoing.

Full text not available

Study design/comparator: No comparison group

Intervention: Didn’t address individual resilience factors

Study design/comparator: Non-randomised study design

Intervention: Didn’t address environmental resilience factors

Outcome: No relevant substance use outcome reported (only intention to use drugs)
Participants: Participants were specialist medical trainees

Intervention: Didn’t address environmental resilience factors

Outcome: No substance use outcome

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address individual resilience factors

Study design/comparator: No control group, pre-experimental pre post design
Participants: No participants, descriptive review only

Participants: No participants, study looking at use of crisis hotline

Intervention: Selective intervention - only students with "more permissive attitudes"
Outcome: Paper on implementation quality

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address individual resilience factors

Intervention: Not school-based




Study

Reason for exclusion

Johnson 1994 (296)
Jones 1995 (297)
Josendal 2005 (298)
Josendal 2002 (299)
Josendal 1998 (300)
Jowers 2007 (301)
Kaminski 2002 (302)
Kaner 2010 (303)
Kaplan 1996 (304)
Karnell 2006 (305)
Katzman 2013 (306)
Kaufman 2014 (307)
Kaufman 1994 (308)
Kaushik 2012 (309)
Kell 2011 (310)
Kellam 1998 (311)
Kennedy 2009 (312)
Kershner 2014 (313)
Khademi Ashkza 2011 (314)
Klatsky 2013 (315)
Klepp 1995 (316)
Kobayakawa Sakuma 2010 (317)
Komro 2013 (318)

Outcome: Paper on process evaluation only

Outcome: No substance use outcome

Intervention: Didn’t address environmental resilience factors
Full text not available

Intervention: Didn’t address individual resilience factors
Study design/comparator: No comparison group

Outcome: No substance use outcomes

Participants: No participants, commentary only

Participants: No participants, descriptive paper only
Intervention: Didn’t address individual resilience factors
Participants: No participants, commentary only

Participants: No participants, descriptive paper only
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address resilience factors (Conference poster abstract)
Participants: No participants, review only

Intervention: Didn’t address environmental resilience factors
Outcome: No substance use outcome

Participants: Participants are facilitators of sexual health intervention
Outcome: No substance use outcome

Participants: No participants, commentary only

Study design/comparator: non-randomised study design

Intervention: Not universal, selective intervention (males only)

Study design/comparator: non-randomised study design (Conference abstract)




Study

Reason for exclusion

Komro 2007 (319)
Komro 2001 (320)
Komro 1999 (321)
Komro 1996 (322)
Komro 1994 (323)
Konerding 2008 (324)
Koning 2013 (325)
Koning 2012 (326)
Koning 2011 (327)
Koning 2011 (328)
Koning 2009 (329)
Koumi 2001 (330)
Koumi 2001 (331)
Kovach Clark 2010 (332)
Krainuwat 2005 (333)
Kraus 2013 (334)
Kreeft 2009 (335)
Kreipe 2011 (336)
Kroger 2000 (337)
Kumpfer 2002 (338)
La Torre 2010 (339)
Lam 2005 (340)

Lana 2014 (341)

Study design/comparator: Observational study using control group from C-RCT
Outcome: Mediation analysis no outcome data reported

Outcome: No substance use measure (only intentions)

Study design/comparator: non-randomised study design

Intervention: Didn’t address individual resilience factors

Study design/comparator: non-randomised study design

Intervention: Didn’t address individual resilience factors

Intervention: Didn’t address individual resilience factors (Abstract only)
Intervention: Not universal, selective (participants who already drank weekly were excluded)
Intervention: Not universal; selective intervention (excluded participants who drank heavily at baseline)
Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address individual resilience factors

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address individual resilience factors

Full text not available

Study design/comparator: Non-randomised study design

Outcome: No outcome data reported, methodology paper

Participants: No participants, editorial

Study design/comparator: Non-randomised study design

Outcome: No substance use outcome

Intervention: Didn’t address individual resilience factors

Intervention: Selective intervention

Intervention: Didn’t address individual resilience factors




Study

Reason for exclusion

Langlois 1998 (342)
Lee 2013 (343)

Lee 2007 (344)

Leiva 2014 (345)
Lennox 2008 (346)
Leslie 2011 (347)

Li 2003 (348)

Liao 2013 (349)
Lindstrém 2013 (350)
Lochman 2002 (351)
LoSciuto 2004 (352)
Lotrean 2010 (353)
Lowe 2012 (354)
Luna-Adame 2013 (355)
Luthar 2007 (356)
Luthar 2000 (357)
Lynagh 1997 (358)
Lynam 1999 (359)
Lynch 2004 (360)
Macaulay 2002 (361)
Mackay 1995 (362)
Mahoney 2002 (363)
Malmberg 2015 (364)

Study design/comparator: Non-randomised study design
Outcome: No substance use outcome

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address resilience factors

Study design/comparator: Non-randomised study design
Study design/comparator: No comparison group

Intervention: Intervention not universal

Study design/comparator: No comparison group

Participants: No participants, letter to the editor

Intervention: Students did not receive any intervention (only parents and teachers)
Outcome: No substance use outcome

Intervention: Didn’t address individual resilience factors
Intervention: Selective intervention (Students with alcohol abuse)
Intervention: Didn’t address environmental resilience factors
Participants: No participants, descriptive paper only
Participants: No participants, descriptive paper only
Participants: No participants, review only

Outcome: Substance only reported when participants aged 20
Study design/comparator: Non-randomised study design
Study design/comparator: No comparison group

Study design/comparator: Non-randomised study design
Outcome: No substance use outcome

Intervention: Didn’t address individual resilience factors




Study

Reason for exclusion

Malmberg 2014 (365)
Malmberg 2010 (366)
Mann 2012 (367)
Mares 2012 (368)
Marsiglia 2010 (369)
Martin 2008 (370)
Martins 2011 (371)
Maruska 2010 (372)
Mason 2009 (373)
Masten 2008 (374)
Masten 2009 (375)
McBride 2004 (376)
McBride 2003 (377)
McBride 2000 (378)
McCalla 2012 (379)
McCarty 2012 (380)

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Participants: No participants, commentary only

Outcome: No substance use outcome

Intervention: Didn’t address environmental resilience factors
Participants: No participants, descriptive paper only
Outcome: No substance use outcome

Study design/comparator: Non-randomised study design
Participants: Age of participants was 22 years

Participants: No participants, descriptive paper only
Participants: No participants, descriptive paper only
Intervention: Didn’t address environmental resilience factors
Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Participants: No participants, descriptive paper only

Intervention: Not an intervention, association paper

McCormick 1995 (381) Participants: No participants, diffusion of innovation theory paper

McKennitt 2012 (382) Intervention: Not universal, selective intervention (Aboriginal students only)
McNeal 2004 (383) Intervention: not an intervention, mediator study

Melnyk 2013 (384) Intervention: Selective intervention — students enrolled in health education only
Menrath 2012 (385) Study design/comparator: Non-randomised study design

Metz 2006 (386) Intervention: Didn’t address environmental resilience factors

Metz 2014 (387) Participants: No participants, descriptive paper only




Study

Reason for exclusion

Midford 2010 (388)
Midford 2014 (389)
Minnard 2002 (390)
Miovsky 2015 (391)
Miovsky 2015 (392)
Mitchell 2000 (393)
Moberg 1998 (394)
Mogro-Wilson 2015 (395)
Moncher 1994 (396)
Moody 1995 (397)

Moral Jimenez 2009 (398)
Morgan 1994 (399)
Morgenstern 2009 (400)
Moyer 2010 (401)

Muller 2008 (402)

Nagel 2010 (403)
Natchaya 2014 (404)
Nemire 1999 (405)
Nettles 1994 (406)
Newton 2014 (407)
Newton 2012 (408)
Newton 2012 (409)
(410)

Newton 2010 (410

Participants: No participants, review only

Intervention: Didn’t address individual resilience factors
Participants: No participants, descriptive paper only
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors
Participants: No student participants

Outcome: No substance use outcome

Study design/comparator: Non-randomised design
Intervention: Didn’t address environmental resilience factors
Study design/comparator: No comparison group

Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Intervention: Didn’t address individual resilience factors
Participants: No participants, commentary only

Study design/comparator: no comparison group

Participants: No participants, process evaluation only

Participants: No participants, descriptive paper regarding intervention development

Intervention: Selective interventions (selected students who haven’t used drug)

Participants: No participants, descriptive paper only

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors

Intervention: Didn’t address individual resilience factors




Study

Reason for exclusion

Newton 2009 (411)
Newton 2009 (412)

Nilsen 2010 (413)
Nishioka 1996 (414)
Noland 1998 (415)
Norman 2008 (416)

Nozu 2006 (417)
Nuno-Gutierrez 2008 (418)
O’Brien 2010 (419)
O’Loughlin 1998 (420)
O’Donnell 1995 (421)
O’Hearn 2002 (422)
O’Leary-Barrett 2010 (423)
O’Neill 2012 (424)

O’Neill 2011 (425)
Oscos-Sanchez 2014 (426)
Oscos-Sanchez 2012 (427)
Oscos-Sanchez 2012 (428)
Oscos-Sanchez 2011 (429)
Osgood 2013 (430)
Ostaszewski 2006 (431)
Ozdemir 2012 (432)

Paek 2013 (433)

Intervention: Didn’t address individual resilience factors

Intervention: Didn’t address individual resilience factors

Participants: No participants, commentary only

Full text not available

Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors

Study design/comparator: Non-randomised study design

Study design/comparator: No comparison group

Study design/comparator: Non-randomised study design

Intervention: Didn’t address environmental resilience factors

Study design/comparator: non-randomised study design

Study design/comparator: non-randomised study design

Intervention: Targeted intervention — students with high risk personality
Intervention: Selective intervention- alcohol users only

Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address environmental resilience factors (Abstract only)
Study design/comparator: No comparison group

Study design/comparator: non-randomised study design

Intervention: Didn’t address environmental resilience factors (Abstract only)
Intervention: Didn’t address environmental resilience factors

Study design/comparator: Cross-sectional study

Participants: No participants, commentary only

Study design/comparator: No comparison group (Cross sectional study)




Study

Reason for exclusion

Parasuraman 2014 (434)
Parent 2011 (435)

Park 2000 (436)
Paschall 2009 (437)
Patton 2000 (438)
Peleg 2001 (439)
Pendergrass 2014 (440)
Perry 2009 (441)

Perry 2007 (442)

Perry 2000 (443)
Peterson 2000 (444)
Peterson 2000 (445)
Pomrehn 1995 (446)
Poulin 2005 (447)
Prado 2007 (448)
Prince 1995 (449)
Prokhorov 2008 (450)
Raghupathy 2012 (451)
Raji 2014 (452)

Reddy 2002 (453)
Redmond 2014 (454)
Resnicow 2010 (455)
Resnicow 2008 (456)

Study design/comparator: No comparison group

Intervention: Selective intervention- intervention delivered only to those selected by the peer leaders
Intervention: Didn’t address individual resilience factors

Study design/comparator: non-randomised study design
Participants: No participants, project rationale only
Intervention: Didn’t address environmental resilience factors
Outcome: No substance use outcome

Intervention: Didn’t address individual resilience factors
Outcome: No substance use outcome

Outcome: Process outcome measures only

Intervention: Didn’t address individual resilience factors

Study design/comparator: Not RCT (design of intervention)
Study design/comparator: Non-randomised study design

Study design/comparator: Non-randomised study design
Intervention: Not school-based

Study design/comparator: Non-randomised study design
Intervention: Tailored intervention depending on smoking status
Interventions: Selective intervention; participants were American Indian students only
Study design/comparator: Non-randomised design

Intervention: Didn’t address individual resilience factors
Outcome: No substance use outcome

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address individual resilience factors




Study

Reason for exclusion

Rew 2003 (457)

Rice 2013 (458)

Riggs 2009 (459)
Riggs 2009 (460)
Ringwalt 2009 (461)
Ritter 2014 (462)
Rivis 2013 (463)
Rohrbach 2007 (464)
Rohrbach 2010 (465)
Rolf 2002 (466)
Roncarolo 2008 (467)
Roohafza 2014 (468)
Rosenbaum 1998 (469)
Rosenbaum 1994 (470)
Ross 2012 (471)
Rowland 2010 (472)
Royse 1998 (473)
Sack 2013 (474)

Saitz 2015 (475)

Saitz 2015 (476)

Saitz 2014 (477)
Santi 1994 (478)
Saraf 2015 (479)

Participants: No participants, descriptive paper only

Study design/comparator: No comparison group
Intervention: Didn’t address individual resilience factors
Participants: Follow up in adults so participants were over 18 during follow up
Intervention: Didn’t address individual resilience factors
Participants: No participants, commentary only

Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Participants: No participants, descriptive paper only

Study design/comparator: Non-randomised design

Study design/comparator: No control group

Study design/comparator: Non-randomised study design
Study design/comparator: Non-randomised study design
Study design/comparator: No comparison group
Participants: No participants, commentary only

Outcome: No substance use outcome, measures attitudes only
Intervention: Didn’t address individual resilience factors
Participants: No participants, commentary only

Participants: No participants, commentary only

Participants: No participants, commentary only

Intervention: Didn’t address individual resilience factors

Intervention: Didn’t address individual resilience factors




Study Reason for exclusion

Savage 2014 (480) Study design/comparator: No comparison group

Scheier 2001 (481) Intervention: Didn’t address environmental resilience factors
Schelleman-Offermans 2014 (482) Intervention: Didn’t address individual resilience factors
Schinke 2000 (483) Intervention: Selective intervention (Participants selected outside schools and not all students selected)
Schofield 2003 (484) Intervention: Didn’t address individual resilience factors
Scholz 2000 (485) Intervention: Didn’t address individual resilience factors
Schulze 2006 (486) Study design/comparator: Non-randomised study design
Schwinn (no year) (487) Intervention: Not implemented in a school

Seal 2006 (488) Study design/comparator: Non-randomised study design
Share 2004 (489) Intervention: Didn’t address individual resilience factors
Shek 2008 (490) Outcome: No substance use measures

Shek 2009 (491) Outcome: No substance use measures

Shek 2010a (492) Outcome: No substance use measures

Shek 2010b (493) Outcome: No substance use measures

Shek 2011a (494) Outcome: No substance use measures

Shek 2011b (495) Outcome: No substance use measure

Shope 2001 (496) Intervention: Didn’t address individual resilience factors
Shrier 2013 (497) Participants: Participants' mean age was 19.2 years

Simon 2002 (498) Outcome: No substance use outcome

Skara 2005 (499) Outcome: No substance use outcome

Slater 2011 (500) Intervention: Didn’t address environmental resilience factors
Slater 2006 (501) Intervention: Didn’t address individual resilience factors

Sloboda 2009 (502) Intervention: Didn’t address environmental resilience factors




Study

Reason for exclusion

Small 2004 (503)

Smit 2003 (504)

Smith 2004 (505)
Smokowski 1998 (506)
Snow 1997 (507)
Snyder 2010 (508)
Solowij 2010 (509)
Sorensen 2012 (510)
Sornpaisarn 2012 (511)
Spaeth 2010 (512)
Spoth 2013 (513)
Spoth 2009 (514)
Spoth 2009 (515)
Spoth 2008 (516)
Spoth 2006 (517)
Spoth 2004 (518)
Spoth 2003 (519)
Spoth 2001 (520)
Spoth 1999 (521)
Spoth 1998 (522)
Spoth 1996 (523)
St Pierre 2005 (524)
St Pierre 1997 (525)

Participants: No participants, descriptive paper only
Intervention: Didn’t address individual resilience
Intervention: Didn’t address environmental resilience factors
Participants: No participants, descriptive review only
Intervention: Didn’t address environmental resilience factors
Outcome: No substance use measures

Participants: No participants, commentary only

Study design/comparator: non-randomised study design
Participants: No participants, letter to the editor only

Study design/comparator: non-randomised study design
Participants: Participants over 18 years of age

Intervention: Not delivered during school hours

Participants: Participants aged over 18 during follow up
Outcome: Prescription drug use only

Intervention: Not delivered during school hours

Intervention: Not school based, conducted outside school hours

Intervention: Not school-based
Intervention: Not delivered during school hours
Intervention: Not school-based

Outcome: No child substance use outcomes

Study design/comparator: No comparison group (Association paper)

Study design/comparator: Non-randomised study design

Intervention: Not school-based




Study

Reason for exclusion

Stanton 1995 (526)
Starkey 2009 (527)
Starkey 2005 (528)
Stathopoulos 2013 (529)
Stewart 2005 (530)
Stigler 2011 (531)
Stigler 2007 (532)
Stigler 2006 (533)
Stoiber 1998 (534)
Storr 2002 (535)
Stucki 2014 (536)
Sun 2006 (537)

Sun 2007 (538)

Sun 2008 (539)
Sussman 2012 (540)
Sussman 2007 (541)
Sussman 2002 (542)
Sussman 1998 (543)
Sussman 1997 (544)
Sussman 1997 (545)
Sussman 1995 (546)
Svetlak 2003 (547)
Sy 2008 (548)

Study design/comparator: No comparison group (Cross sectional study)
Intervention: No intervention; descriptive paper only

Intervention: Didn’t address individual resilience factors

Study design/comparator: Non-randomised study design
Participants: No participants, descriptive review of interventions only
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Not school-based

Study design/comparator: No comparison group

Intervention: Didn’t address environmental resilience factors

Study design/comparator: Quasi-experimental design

Participants: Only alternative high schools selected.

Intervention: Selective intervention, students enrolled in particular subjects only

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address environmental resilience factors

Intervention: Selective intervention, students enrolled in particular subjects only

Intervention: Didn’t address environmental resilience factors

Intervention: Didn’t address environmental resilience factors

Intervention: Selective intervention, only students enrolled in particular subjects

Intervention: Not an intervention paper; description of intervention development

Intervention: Didn’t address environmental resilience factors
Full text not available

Participants: No participants, process evaluation with teachers




Study

Reason for exclusion

Takahashi 1995 (549)
Tang 1997 (550)
Taylor 1999 (551)
Tebes 2007 (552)
Teesson 2014 (553)
Teesson 2014 (554)
Teesson 2013 (555)
Teeson 2009 (556)
Temple 2012 (557)
Tessier 2008 (558)
Thrush 1999 (559)
Tingen 2014 (560)
Toumbourou 2014 (561)
Toumbourou 2002 (562)
Trapl 2011 (563)
Trudeau 2012 (564)
Trudeau 2003 (565)
Tucker 2009 (566)
Tuttle 2006 (567)
Ungar 2008 (568)
Unger 2001 (569)
Unger 2004 (570)

Valdivieso Lépez 2015 (571)

Study design/comparator: No comparison group
Intervention: Didn’t address individual resilience factors
Intervention: Selective intervention

Intervention not implemented in a school

Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address resilience factors

Intervention: Didn’t address resilience factors (Conference abstract only)
Participants: No participants, commentary only

Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Participants: Descriptive paper

Study design/comparator: No comparison group
Intervention: Intervention not implemented in a school
Outcome: No substance use outcome data collected at follow up
Intervention: Didn’t address environmental resilience factors
Participants: No participants, book review only

Intervention: Selective intervention

Participants: No participants, descriptive paper only

Study design/comparator: Not randomised controlled trial
Intervention: Didn’t address individual resilience factors

Intervention: Didn’t address individual resilience factors




Study

Reason for exclusion

Valente 2007 (572)
Valente 2007 (573)
Valente 2006 (574)
Valentine 1998 (575)

van Lier 2011 (576)

van Lier 2009 (577)

Van Teijlingen 1996 (578)
Vartiainen 2007 (579)
Velarde 2002 (580)
Velleman 2003 (581)
Veltro 2015 (582)
Verdurmen 2014 (583)
Veryga 2009 (584)

Vicary 2006 (585)
Vigna-Taglianti 2014 (586)
Vigna-Taglianti 2009 (587)
Vincus 2010 (588)

Vitoria 2011 (589)

Vitoria 2013 (590)

Vogl 2014 (591)

Vogl 2009 (592)

Vuijk 2006 (593)

Wang 2012 (594)

Intervention:
Intervention:
Intervention:
Intervention:
Intervention:

Intervention:

Didn’t address environmental resilience factors
Didn’t address environmental resilience factors
Didn’t address individual resilience factors
Selective intervention

Didn’t address individual resilience factors

Didn’t address environmental resilience factors

Study design/comparator: No comparison group

Intervention:

Intervention:

Didn’t address individual resilience factors

Not implemented in a school

Participants: No participants, intervention overview only

Study design/comparator: Not a randomised control trial

Intervention:

Didn’t address individual resilience factors

Participants: No participants, commentary only

Intervention:
Intervention:
Intervention:
Intervention:
Intervention:
Intervention:
Intervention:

Intervention:

Didn’t address environmental resilience factors
Didn’t address environmental resilience factors
Didn’t address environmental resilience factors
Didn’t address individual resilience factors
Didn’t address individual resilience factors
Didn’t address individual resilience factors
Didn’t address individual resilience factors

Didn’t address individual resilience factors

Participants: Retracted manuscript

Intervention:

Didn’t address individual resilience factors




Study

Reason for exclusion

Wang 1998 (595)
Wang 1997 (596)
Weichold 2015 (597)
Weichold 2012 (598)
Weichold 2012 (599)
Weichold 2006 (600)
Wen 2010 (601)
Wen 2007 (602)
Wenzel 2009 (603)
Wenzel 2007 (604)
Werch 2011 (605)
Werch 2010 (606)
Werch 2005 (607)
Werch 2003 (608)
Werch 2002 (609)
Werch 1999 (610)
Werch 1998 (611)

Wilhelmsen 1994 (612)

Williams 2013 (613

(
Williams 2005 (614
Williams 2001 (615

)
)
)
Williams 1995 (616)
Windle 2010 (617)

Participants: No participants, descriptive paper only
Participants: No participants, review / commentary only
Study design/comparator: Non-randomised design

Study design/comparator: Non-randomised design

Study design/comparator: Non-randomised design

Study design/comparator: Non-randomised design
Intervention: Didn’t address individual resilience factors
Unable to be translated

Study design/comparator: Non-randomised design

Study design/comparator: Non-randomised design
Intervention: Tailored intervention, based on risk status
Intervention: Didn’t address environmental resilience factors
Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address environmental resilience factors
Participants: No participants, review only

Intervention: Selective intervention, only students attending a health centre were eligible
Intervention: Targeted intervention, based on risk status
Intervention: Didn’t address individual resilience factors
Participants: No participants, review of intervention only
Intervention: Not implemented in a school

Intervention: Didn’t address individual resilience factors
Intervention: Didn’t address individual resilience factors

Participants: No participants, review only




Study

Reason for exclusion

Winkleby 2004 (618)
Wong 2014 (619)

Wu 2003 (620)

Wynn 2000 (621)

Xu 2004 (622)

Yabiku 2007 (623)
Young 1997 (624)
Zavela 2004 (625)
Zhang 2009 (626)
Zimmerman 1994 (627)

Intervention: Didn’t address individual resilience factors
Study design/comparator: Non-randomised design
Intervention: Not school-based

Intervention: Didn’t address environmental resilience factors
Outcome: No substance use outcome

Intervention: Didn’t address environmental resilience factors
Outcome: Substance use outcomes were attitudinal only
Intervention: Didn’t address resilience factors

Intervention: Didn’t address individual resilience factors

Participants: No participants, descriptive paper




APPENDIX 3.4: Characteristics of included studies

Abatemarco 2004528 629

Methods

Country: Croatia

Setting(s): School and family; 26 primary schools (Catering for Grades 1 to 8) in Split

Program name: Project Northland

Design: RCT (13 intervention schools and 13 control schools)

Aim: “Project Northland is a school-based curriculum designed as a multilevel, multiyear program proven to delay the age at which young
people begin drinking, reduce alcohol use among those who have already tried drinking, and limit the number of alcohol-related problems of

young drinkers.”

Participants

Baseline: 975 (intervention) and 976 (control)

Age: not reported (Grade 6)

Gender: Control: 50.3% (male); 49.4% (female); Intervention: 50.6% (male); 48.5% (female)

Baseline substance use: Alcohol use: prevalence of having had 5 or more drinks in a row over the past 2 weeks: 5%; prevalence of having

gotten drunk so they fell down or got sick at least once: 6%.

Interventions

Theoretical approach: Social ecological framework

Prevention approach: Universal

Intervention: Each year, the curriculum was translated and culturally adapted for Croatian youth. Project Northland consists of three
curricular components. In the 6™ grade, students work together with parents to complete fun and educational activities at home using the
“Slick Tracy Home Team” curriculum. This “home team” approach provides a forum for the students and their families to begin discussions
of alcohol-related issues. In 7th grade, students use the Amazing Alternatives! Curriculum. This curriculum involves eight 45-minute teacher-
and peer-led classroom sessions. It is designed to teach 7th graders the skills to identify and resist influences to use alcohol and to encourage

alcohol-free alternatives. Finally, as students enter their third year of the project, they experience PowerLines, which features eight 45-minute




sessions that are part of a 4-week program designed to teach students how communities influence behaviours and how they can create
changes within their communities. All the participants received each intervention component but in different Grades.

Individual resilience factors targeted: problem solving- “problem solving”; social/emotional skills- “positive relations”.

Environmental resilience factors targeted: home meaningful participation- “parent involvement program/education”; community caring

relationships- “how communities influence behaviours”; community meaningful participation: “how they can create changes within the
communities”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 3 years (6™-8™" Grade)

Control: The control schools would receive the curriculum upon the completion of the initial intervention.

Outcomes Substance use outcomes reported at follow up: Lifetime use; Last 12 months; last 30 days.
Follow up data extracted for main analysis (duration of follow up): Year 3 (immediate)
Alcohol use - lifetime (continuous score)
e Males: intervention mean 3.38 (SE 0.11); control mean 3.15 (SE 0.10); p=0.81 (p values comparing change from baseline)
e  Females: intervention mean 2.64 (SE 0.09); control mean 2.74 (SE 0.08); p=0.10 (p values comparing change from baseline)
e Number analysed: 824 (intervention n=362; control n=462)
Follow up data extracted for long-term subgroup analysis (durations of follow up): n/a
Notes Quality of intervention delivery: Not reported
Study data included meta-analysis?: No, follow up outcome measures unsuitable (continuous, number of occasions).
Risk of bias
Bias Authors’ judgement Support for judgement
Sequence Unclear risk.
generation The method of random sequence generation is not reported.

(selection bias)




Allocation Unclear risk.
sequence

Not reported.
concealment

(selection bias)

Blinding of High risk.

No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and

intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel

be influenced by knowledge of allocation.
(performance bias)

Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.

(detection bias)

Incomplete High risk. Attrition: 58%
outcome data

(attrition bias) ITT: Not reported

Imputation of missing: Not reported

Selective outcome Unclear risk. A trial registry and/or protocol paper could not be located.

reporting (reporting
bias) “The survey included questions concerning alcohol use, as well as tobacco and other drug use.....” However, the

outcome measures relevant only to alcohol use has been reported in both papers.

Other potential High risk. Recruitment bias: (Unclear) Unclear whether randomisation took place before or after student recruitment.

study bias




Baseline imbalance: (Low) “The results of the pre-test showed that students in the intervention and control

groups were similar, showing no statistically significant differences in demographics or responses to the pre-

test.”

Loss of clusters: (High) Two intervention schools dropped out during the course of the study.

Incorrect analysis (adjusted for clustering): (Low) Appropriate method of analysis where clustering taken into

account - “To evaluate the effect of the intervention, the intervention outcome was modelled using a mixed

linear model, with random effects included to account for correlation between responses within a school."

Overall risk of bias High risk. 4/7

Bond 20046530633

Methods Country: Australia
Setting(s): School; Government, independent and Catholic secondary schools (catering for Year 7 to Year 12) from metropolitan Melbourne
and regional educational administrative districts
Program Name: The Gatehouse Project
Design: C-RCT (12 intervention schools and 14 control schools)
Aim: “The aim of this study was to determine the effect of a multilevel school based intervention on adolescents’ emotional wellbeing and

health risk behaviours.”

Participants Baseline: 2678 (1335 Intervention; 1343 Control)
Age: 13.4 years (Year 8)
Gender: 46.8% M

Baseline substance use: Alcohol-drinker 31%,; regular drinker 5.1%; binged 12.7%

Tobacco-smoker (any) 15.5%; regular 2.4%; Marijuana use-not used 86.5%; <weekly 5.2%; >weekly 1.6% .




Interventions

Theoretical approach: Attachment Theory

Prevention approach: Universal

Intervention: The curriculum implemented in Year 8 was delivered in classes over a ten week school term. It focused on cognitive and
interpersonal skills underlying emotional wellbeing relevant to normal developmental experiences. Includes whole-school interventions to
address protective factors in the school’s social and learning environment. In Year 9 the resources provided opportunities to explore and
practice strategies for managing difficult emotions.

Individual resilience factors targeted: Cooperation and communication- “enhancing skills and opportunities for good communication”; social

and emotional skills- “emotional well-being”. Environmental resilience factors targeted: School meaningful participation- “building a sense

of positive regard through valued participation in aspects of school life”; school support- “a sense of security and trust”

Intervention type (as assessed by reviewers): ‘resilience’

Intervention duration: 3 years

Control: no intervention

Outcomes

Substance use outcomes reported at follow up: Cannabis (any use, weekly use, incident use, incident weekly use); Smoking (any, regular);

Drinking (any, regular, binge)

Follow up data extracted for main analysis (duration of follow up): Wave 4 (immediate)

Tobacco use — past month

e Intervention 24.9%; Control 28.2%; OR: 0.91 (95% Cl 0.67-1.24)
Alcohol use — past month

e Intervention 66.30%; Control 70.20%; OR: 0.96 (95% Cl 0.69-1.33)
Cannabis use — last 6 months

e Intervention 18.60%; Control 21.70%; OR: 0.81 (95% Cl 0.57-1.16)

e Number analysed (all outcomes): intervention n= 1155; control n=990

Long term follow up data extracted (durations of follow up): n/a

Notes

Quality of intervention delivery: One (of 24) schools didn’t teach curriculum material in year 1.




Study data included meta-analysis?: Yes — adjusted ORs (90%Cls) for past month tobacco, part month alcohol and last 6 months marijuana

use
Risk of bias
Bias Authors’ judgement Support for judgement
Sequence Unclear risk.
The method of “simple random sampling” used to generate the random sequence of school districts is not
generation
reported.
(selection bias)
Allocation Unclear risk. Not reported.
sequence
concealment
(selection bias)
Blinding of High risk.
No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel
be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.
(detection bias)
Incomplete High risk. Attrition: 20% attrition and differential attrition between control and intervention groups (i.e. control 26.3%,

outcome data

(attrition bias)

intervention 13.5%).

ITT: Yes — however only 2145 of 2678 randomised students were analysed.




Imputation of missing data: Not reported. Only 2145 of 2678 randomised students included in analysis.

Selective outcome Unclear risk.
Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were
reporting (reporting

bias)

pre-specified.

Other potential Unclear risk. Recruitment bias: (Unclear) Unclear whether randomisation took place before or after student recruitment.

study bias
Baseline imbalance: (Unclear) Baseline imbalances were found for “parental separation, parental smoking, and

school engagement”; “family structure, parental smoking and school engagement” were accounted for in

analyses.

Loss of clusters: (Low) No reported loss of clusters.

Incorrect analysis: (Low) Appropriate method of analysis where clustering taken into account - “logistic

regression models were fitted using robust “information-sandwich” estimates of standard errors to account for

potential clustering within schools.”

Overall risk of bias High risk. 3/7

Brown 2005634

Methods Country: USA
Settings: Schools and family; Public elementary schools (Catering for kindergarten to Grade 5 or 6) in a suburban school district north of
Seattle, Washington.
Program name: Raising Healthy Children (RHC)
Design: C-RCT (5 intervention schools and 5 control schools)




Aim: “The purpose of this study was to test the efficacy of the Raising Healthy Children intervention on rates of substance use during early-

to-middle adolescence.”

Participants Baseline: 938
Age (mean age at Baseline): 7.7 years (longitudinal panel of Grades 1 and 2 students)
Gender: 46% F 54% M

Baseline substance use: not reported

Interventions Theoretical approach: Social development interventions

Prevention approach: Universal and selective

Intervention: RHC addressed risk and protective factors in four key domains namely school, student, peer and family intervention strategies.

Individual resilience factors targeted: Problem solving- “problem solving skills”; social and emotional skills- “interpersonal skills”; academic

achievement- “academic performance” Environmental resilience factors targeted: School caring relationships- “bonding to school”; family

caring relationships- “bonding to family”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 10 years

Control: no intervention

Outcomes Substance use outcomes reported at follow up: alcohol use; marijuana use; cigarettes use.

Follow up data extracted for main analysis (duration of follow up): Grade 8 (immediate)

Alcohol- last year

e Intervention 37%; Control 40%
Marijuana- last year

e Intervention 16%; Control 18%
Tobacco- last year

e [ntervention 14%; Control 13%

Number analysed (all outcomes): 959




Long term follow up data extracted (duration of follow up): Grade 10 (2 years)

Alcohol- last year
e Intervention 52%; Control 50%
Marijuana- last year
e Intervention 30%; Control 31%
Tobacco- last year
e |ntervention 16%; Control 20%
Number analysed (all outcomes): not reported (estimated to be n=460 based on Grade 10 sample including only 2" grade cohort and reported

to be 48% of total sample)

Notes Quality of intervention delivery: Over 94% of eligible teachers and staff in intervention schools attended development workshops; 27% of
intervention students attended at least one study club (offered twice a week during Grades 4-6), 40% attended at least one of the middle
school retreats or workshops, and 51% attended at least one summer camp; about 51% of the intervention students’ families voluntarily
attended at least one group workshop; 35% received individual contacts and 77% received at least one middle or high school period booster
workshop.

Study data included meta-analysis?: Yes. Event data used with mean ICC to calculate OR for tobacco in last year, alcohol in last year, marijuana
in last month

Risk of bias

Bias Authors’ judgement Support for judgement

Sequence Unclear risk.

generation The method of random sequence generation is not reported.

(selection bias)

Allocation Unclear risk. Not reported.

sequence




concealment

(selection bias)

Blinding of High risk.
participants and
personnel

(performance bias)

No information is provided regarding blinding of participants or personnel. However given the nature of the
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to

be influenced by knowledge of allocation.

Blinding of High risk.
outcome
assessment

(detection bias)

Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included

substance use outcomes likely to be influenced by a lack of blinding.

Incomplete Low risk.
outcome data

(attrition bias)

Attrition: Less than 12%. Reported no significant differences for intervention versus control groups for missing

outcome data.

ITT: Not reported

Imputation of missing data: “...the small degree of missing outcome data, we relied on full information

maximum likelihood estimation under the assumption of data MAR.”

Selective outcome Unclear risk.

reporting (reporting

bias)

Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were

pre-specified.

Other potential Unclear risk.

study bias

Recruitment bias: (Unclear) Unclear whether randomisation took place before or after student recruitment.

Baseline imbalance: (Unclear) No information is provided to assess baseline imbalance.




Loss of clusters: (Low) No reported loss of clusters.

Incorrect analysis: (Low) Appropriate method of analysis where clustering taken into account - “All analyses

were conducted at the individual (i.e. student) level, with standard errors for intervention effects adjusted by
outcome-specific design effects to account for potential clustering of students from their original school

assignments.”

Overall risk of bias

Low. 2/7

DeGarmo 2009635-637

Methods

Country: USA

Setting(s): Schools and family; all public elementary schools (catering to kindergarten to Grade 5 or 6) located in high juvenile crime
neighbourhoods within the Eugene-Springfield, Oregon, metropolitan area.

Program name: Linking the Interests of Families and Teachers (LIFT)

Design: C-RCT (6 intervention schools and 6 control schools)

Aim: “The LIFT targets for change those child and parent behaviors thought to be most relevant to the development of adolescent delinquent

and violent behaviors, namely child oppositional, defiant, and socially inept behavior and parent discipline and monitoring.”

Participants

Baseline: 671 students (382 intervention, 289 control)
Age: not reported (Grade 5)
Gender: 51% F

Baseline substance use: not reported.

Interventions

Theoretical approach: Coercion theory

Prevention approach: Universal




Intervention:3 components (classroom, playground, parent). 3 months of classroom and playground sessions for children; 6 weeks of sessions
for families. Targets to change the behaviours in parents and children which are known to lead to the development of adolescent delinquent
and violent behaviours.

” o«

Individual resilience factors targeted: Social and emotional skills- “social skills”, “identifying feelings”; academic achievement- “study skills

” o«

component relevant to academic work....”; cooperation and communication skills- “cooperating within groups”, “negotiation skills”; problem
solving/decision-making- “problem-solving”.

Environmental resilience factors targeted: Pro-social peers- “positive peer relationship”; home caring relationships- “parents of fifth graders

» o« ”nou » o«

are taught negotiation skills”, “paying attention sooner rather than later”, “giving encouragement”, “listening and tracking”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 3 years

Control: no intervention.

Outcomes Substance use outcomes reported at follow up: tobacco use, any alcohol use, any illicit drug use
Follow up data extracted, main analysis and long-term subgroup (duration of follow up): Grade 12 (7 years)
Tobacco use initiation
e Hazard ratio: B=-0.10 (p<0.01)
Alcohol use initiation
e Hazard ration: =-0.07 (p<0.05)
Hlicit drug use initiation
e Hazard ratio: B=-0.09 (p<0.10)
e Number analysed (all outcomes): 351
Notes Quality of intervention delivery: 95% of the planned content was delivered. 93% of families received all parent training materials.

Study data included meta-analysis?: No, reported data unsuitable (hazard ratio data reported which could not be transformed for synthesis

in meta-analysis)

Risk of bias




Bias Authors’ judgement Support for judgement
Sequence Unclear risk Recruitment of schools was undertaken in 3 waves. There was a low risk of bias in the first wave where school
generation principals drew a school name out of a hat. Method of random sequence generation used to select schools in
(selection bias) the two subsequent waves of school recruitment is not reported.
Allocation Unclear risk
sequence Method of allocation concealment in the first wave of school recruitment is not reported, however in the
concealment subsequent 2 waves allocation to intervention and control conducted in a research centre.
(selection bias)
Blinding of High risk.
No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel
be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.
(detection bias)
Incomplete Low risk. Attrition: 19.1% of all students. Differential attrition between treatment groups not reported.
outcome data
(attrition bias) ITT: Not reported; 361 students randomised, 351 analysed.
Imputation of missing data: Not reported
Selective outcome Unclear risk. Neither a study protocol or trial registry was available. Whilst published reports do not indicate which outcomes

reporting (reporting

bias)

were pre-specified, outcome data for substance use in first grade that was planned was not reported due to

“almost no use”.




Other potential High risk. Recruitment bias: (High) Randomisation of schools occurred prior to inviting students to participate "Once a
study bias school was chosen, either the first or the fifth grade within the school was also randomly

chosen to participate."

Baseline imbalance: (Unclear) No information is provided to assess baseline imbalance.

Loss of clusters: (Low) No reported loss of clusters.

Incorrect analysis: (Low) Appropriate method of analysis where clustering taken into account — “hierarchical Cox

survival models”

Overall risk of bias High risk. 3/7

Eisen 2003638640

Methods Country: USA
Setting(s): Schools; Middle schools (catering for Grades 6-8) selected from four school districts in Los Angeles, Washington-Baltimore, Detroit
and Wayne county area districts
Program name: Skills for Adolescence (SFA)
Design: C-RCT (34 schools; 17 SFA schools and 17 control schools)
Aim: “The overall goal was to compare the effectiveness of SFA against “standard’”” drug prevention in preventing or delaying the onset of

students’ tobacco, alcohol, and illegal substance use.”

Participants Baseline: 7424
Age: 11 years (Grade 6)
Gender: 52% F




Baseline substance use: lifetime alcohol use 14%; 30 days alcohol use 9.5%; 30 days cigarettes use 3.5%; 30 days marijuana use3%; 30 days

cocaine/crack use 1.1%; 30 days use of any other illicit substances 2.3%

Interventions

Theoretical approach: Social influence and social cognitive

Prevention approach: Universal

Intervention: Use of strategies to teach social competency and refusal skills. It consists of a comprehensive 40-session (35-45 minutes per
session) curriculum.

Individual resilience factors targeted: Self-esteem- “self-esteem”, “self-confidence”; co-operation and communication- “communicating

effectively”, problem solving/decision-making- “making best decisions”; social and emotional skills- “managing emotions in positive ways”;
goals and aspirations- “life goal settings”.

Environmental resilience factors targeted: Peer caring relationships- “improving peer relationships (including resisting peer pressure)’; home

caring relationships- “strengthening family bonds”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: ~1 year 40-sessions (35-40 minutes per session) of comprehensive curriculum during the 7" Grade school-year (1998-

1999)

Control: Usual drug education programming

Outcomes

Substance use outcomes reported at follow up: lifetime alcohol use; last 30 days alcohol use; binge drinking; lifetime cigarettes use; last 30

days cigarettes use; lifetime marijuana use; last 30 days marijuana use; lifetime use of other illicit substances; last 30 days use of other illicit
substances; last 30 days cocaine/crack use.

Follow up data extracted for main analysis (duration of follow up): 7" Grade (immediate):

Tobacco-prevalence lifetime
e Baseline nonusers: Intervention: 28.22%; Control: 26.69%; Difference 1.53 (95% Cl- -1.24, 4.29), p-value 0.27
e Retention rate of baseline non-users (59.24%) in 7t grade and number of baseline users (n=257) was used to calculate the prevalence
of all Grade 7 students

Alcohol- prevalence lifetime




e Baseline nonusers: Intervention: 29.61%; Control: 30.19%; Difference -0.58 (95% CI -3.11 to 4.27), p-value 0.75
e Retention rate of baseline non-users (61.4%) in 7" grade and number of baseline users (n=703) was used to calculate the prevalence
of all Grade 7 students
Marijuana- prevalence lifetime
e Baseline nonusers: Intervention: 9.43%; Control: 11.76%,; Difference -2.34 (95% Cl -4.73 to 0.06), p-value 0.06
e Retention rate of baseline non-users (59.1%) in 7t" grade and number of baseline users (n=225) was used to calculate the prevalence
of all Grade 7 students
Number analysed (all outcomes): “4106 to 5644 depending on outcome variable” (Number per group not reported, assumed equal sample
in intervention and control and sample size to be 4106 for all outcomes)

Follow up data extracted for long term follow up analysis (duration of follow up): 8" Grade (1 year)

Tobacco-lifetime
e Intervention: 28%; Control: 27.5%; Difference 0.5 (95% Cl- -1.99, 2.99), p-value 0. 69
Alcohol-lifetime
e Intervention: 66.97%; Control: 66.33%; Difference 0.64 (95% Cl -2.25 to 3.53), p-value 0.66
Marijuana- lifetime
e Intervention: 27.24%; Control: 30.50%; Difference -3.26 (95% Cl -6.55 to 0), p-value 0.05
Number analysed: “5316 to 5610 depending on outcome variable” (Number per group not reported, assumed equal sample in intervention

and control and sample size to be 5316 for all outcomes)

Notes Quality of intervention delivery: Not reported
Study data included meta-analysis?: Yes. Adjusted prevalence data and mean ICC used to calculate adjusted ORs for tobacco (lifetime), alcohol
(lifetime), marijuana (lifetime) outcomes at both follow ups.

Risk of bias

Bias Authors’ judgement Support for judgement




Sequence Unclear risk.
generation The method of random sequence generation is not reported.

(selection bias)

Allocation Unclear risk. Not reported.
sequence
concealment

(selection bias)

Blinding of High risk.

No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and

intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel

be influenced by knowledge of allocation.
(performance bias)

Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.

(detection bias)

Incomplete Low risk Attrition: 16% attrition (7" Grade), reports no differential attrition between treatment groups.
outcome data

(attrition bias) ITT: Yes

Imputation of missing data: not reported. 7424 students randomised, number analysed not reported

Selective outcome Unclear risk
Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were
reporting (reporting

bias)

pre-specified.




Other potential Low risk Recruitment bias: (Low) Schools and students were recruited prior to clusters being randomised.

study bias
Baseline imbalance: (Low) No evidence of baseline imbalance — with intervention and control schools

“equivalent with respect to self-reported drug”

Loss of clusters: (Low) No clusters were lost from the trial.

Incorrect analysis: (Low) Appropriate method of analysis where clustering taken into account - “nested cohort

design in which students at each school were followed over time as a cohort “ “School was included as a random

effect nested within conditions”

Overall risk of bias Low risk 2/7

Griffin 2009%4

Methods Country: USA
Setting(s): School and community; Middle school (catering for Grades 6-8) in a public school system in inner-city Atlanta
Program name: BRAVE (Building Resiliency and Vocational Excellence)
Design: RCT (4 homeroom classrooms each year for 3 years; 2 intervention and 2 comparison)
Aim: “The primary aim of the BRAVE Program was to address economic disadvantages while working to prevent involvement with alcohol,
marijuana, and other drugs as well as violence.”

Participants Baseline: Not reported

Age: Not reported (Grade 6)

Gender: 112 F (53 intervention; 59 control); 66 M (39 intervention; 27 control)




Baseline substance use: Smokeless tobacco 4.4% (control), 6.3% (intervention) Cigarettes smoked 6.7% (control), 9.4% (intervention) Alcohol

drinking 21.1% (control), 25% (intervention) Drunk from alcohol 16.7% (control), 11.5% (intervention) Marijuana use 2.2% (control), 9.1%

(intervention)

Interventions

Theoretical approach: Social learning theory

Prevention approach: Universal

Intervention: Curriculum-based classroom exercises; the ancillary components of the program aimed to promote student motivation to
acquire adaptive skills in the targeted behavioral areas or to enhance the generalizability of skills across settings. The program operated
during the school day in the course of health education class periods. The classroom-based intervention occurred within a 7-8 month period
during the school year in regularly scheduled health education classroom periods. Training occurred in 90-minute in-class sessions two to
three times per week for nine weeks. Participants were exposed to mentors for at least one hour per week from October through April of the
school year.

” o«

Individual resilience factors targeted: Goals and aspirations- “sense of purpose and future”, “goal monitoring”; autonomy- “autonomy”; social

and emotional skills- “social competence” Environmental resilience factors targeted: Community caring relationships- “adult mentors”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 7-8 months period during a school year (<1 year)

Control: standard curriculum

Outcomes

Substance use outcomes reported at follow up: smokeless tobacco, cigarettes smoked, alcohol drinking, drunk from alcohol, marijuana use

Follow up data extracted for main analysis/long term follow up (duration of follow up): Grade 8/Time 3 (1 year)

Tobacco- 30 days

e Intervention: 3.10%; Control: 0.00%
Alcohol- 30 days

e Intervention: 7.10%; Control: 37.50%
Marijuana- 30 days

e Intervention: 7.60%; Control: 10.90%




Number analysed (all outcomes): Total=178 (Intervention 92; Control 86)

Notes Quality of intervention delivery: not reported

Study data included meta-analysis?: Yes. Grade 8 event data used to calculate ORs for tobacco (30 days), alcohol (30 days), marijuana (30

days).
Risk of bias
Bias Authors’ judgement Support for judgement
Sequence Unclear risk Method of random sequence generation not reported. “The systematic random probability sampling strategy
generation took place in the sixth grade with each student being assigned a number and then being randomly assigned to
(selection bias) one of the 12 classes.”
Allocation Unclear risk. Not reported.
sequence
concealment
(selection bias)
Blinding of High risk.

No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to

personnel be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.
(detection bias)
Incomplete Low risk

outcome data

(attrition bias)

Attrition: 11% attrition with no differential attrition between treatment groups




ITT: Yes

Imputation of missing data: Listwise deletion of 21 of 199 students due to incomplete data or families moving

out of area.

Selective outcome Unclear risk

Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were
reporting (reporting

pre-specified.
bias)

Other potential Unclear risk
n/a
study bias

Overall risk of bias Low risk 2/7

Guilamo-Ramos 2010%42

Methods Country: USA
Setting(s): School and family; 6 middle schools (catering for Grades 6-8) in the Bronx and Harlem communities of New York City
Program name: Linking Lives Health Education Program
Design: RCT (compared two intervention arms: Raising Smoke-Free Kids and Towards no Tobacco Use, versus Towards no Tobacco Use only)
Aim: “We evaluated the effectiveness of a parent-based add-on component to a school-based intervention to prevent cigarette smoking

among African American and Latino middle school youths.”

Participants Baseline: 1386 mother-adolescent dyads (695 intervention; 691 control)
Age: 12.1 years (Grades 6-7)
Gender: 49.6%M

Baseline substance use: Adolescent smoking behaviour: Ever smoked cigarettes 5.4%; Ever smoked cigarettes “regularly” not reported

Interventions Theoretical approach: Social influence

Prevention approach: Universal




Intervention (Raising Smoke-Free Kids and Towards no Tobacco Use condition): All adolescents received the TNT intervention which consisted

of 2 face-to-face sessions lasting about 2 hours. It covered components on effective listening and tobacco information, the course and
consequences of tobacco use, self-esteem, being true to one’s self and changing negative thoughts, effective communication, assertiveness
training and refusal skills, an examination of advertising images, and social activism. The mothers in the Linking Lives Intervention; the central
component focused on effective communication and parental monitoring strategies for preventing adolescent tobacco use.

Individual resilience factors targeted: Self-esteem- “self-esteem”; cooperation and communication- “effective listening”, “effective

communication”

Environmental resilience factors targeted: Peer caring relationships, home caring relationships

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: Modified “Towards No Tobacco Use” was conducted over 2 face-to-face sessions, each session lasting about 2.5 hours

and on separate days. The Linking Lives Parent-Oriented Add-On Component was 9 short modules and 2 tobacco-related homework activities,
for 2 days

Control (Towards no Tobacco Use only): The adolescents received an adaptation of the TNT; mothers in the control condition received

information on selecting a high school

Outcomes Substance use outcomes reported at follow up: Adolescent smoking behaviour: Ever smoked cigarettes; Ever smoked cigarettes “regularly”
Follow up/Long term follow up data extracted (duration of follow up): 15 months
Tobacco- lifetime
e Intervention: 5%; Control: 10%; OR: .58 (95% Cl 0.36 to 0.94)
Number analysed: n=1096 (Intervention n=542 mother-adolescent dyads, control n=554 mother-adolescent dyads)
Notes Quality of intervention delivery: not reported
Study data included meta-analysis?: No, sole study to compare two intervention approaches.
Risk of bias
Bias Authors’ judgement Support for judgement




Sequence
generation

(selection bias)

Low risk

Random sequence was computer generated.

Allocation Unclear risk. Not reported.
sequence
concealment
(selection bias)
Blinding of High risk.
No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel
be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.
(detection bias)
Incomplete High risk Attrition: 23% in intervention and 22% control.
outcome data
(attrition bias) ITT: Not reported.
Imputation of missing data: Not reported. 1386 mother-adolescent dyads randomised, 1096 analysed.
Selective outcome High risk Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were

reporting (reporting

bias)

pre-specified. Methods from published report indicated data was collected on both ever and regular smoking,

however outcome data for regular smoking was not reported and no reason was provided for its exclusion.




Other potential

study bias

High risk “For the parents and adolescents in the TNT-only condition, 25% stated that they had given their child a handout
that had been distributed solely to parents in the TNT-plus-parent condition. This represented a higher level of
contamination than we had anticipated, and it worked against finding an effect for the TNT-plus-parent

condition relative to the TNT-only condition.....

Overall risk of bias

High risk 5/7

Komro 20046543644

Methods

Country: USA

Setting(s): School, family and community; 61 schools in Chicago

Program name: Project Northland Chicago

Design: C-RCT (10 intervention units-29 schools and 12 control units-32 schools)

Aim: “Project Northland Chicago aims to change the personal, social, and environmental factors that support alcohol use among young

adolescents.”

Participants

Baseline: 4259
Age: Not reported
Gender: 50%M

Baseline substance use: alcohol use 5.22 (SE=.08) [Intervention mean], 5.36 (SE=0.08) [Control mean]. Multiple drugs use 9.28 (SE=0.13)

[Intervention mean], 9.48 (SE=.12) [Control mean]

Interventions

Theoretical approach: Triadic influence and Perry's planning model for adolescent health promotion programs

Prevention approach: Universal

Intervention: It was implemented consecutively from 6™ to 8" Grade with the intervention in each year involving school, family and
community components. This included 6-10 sessions of classroom curricula per year; 4 home-based sessions per year plus educational and
school as well as community activities; peer leadership and youth-planned community service projects, and community organizing and

environmental neighbourhood change.




Individual resilience factors targeted: Problem solving/decision making: “Problem solving”; Social and emotional skills: “Positive relations”.

Environmental resilience factors targeted: Home adult expectations: “parental monitoring”.Home meaningful relationships: “Family

connection”, “Family bonding”;Community meaningful participation: “Emphasize community service to provide positive community
interactions”.

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 3 years (6™ to 8" Grade)

Control: Delayed program

Outcomes Substance use outcomes reported at follow up: Alcohol use; multiple drug use.
Follow up data extracted for main analysis (duration of follow up): T4 (spring 2005, 8th Grade immediate)
Alcohol-frequency score (continuous)
e  Growth Rate- Intervention mean (SE): 0.02 (0.01); Control mean (SE): 0.03 (0.01); [p-value 0.80]
Number analysed: n=5812
Long term follow up data extracted (duration of follow up): n/a
Notes Quality of intervention delivery: Classroom curricula: % schools implemented: Slick Tracy-97% (28/29 schools); Amazing Alternatives-100%

(28/28 schools); PowerLines-93% (25/27 schools). Peer leadership: % schools implemented: Slick Tracy-93% (27/29 schools); Amazing
Alternatives-100% (28/28 schools); PowerLines-93% (25/27 schools). Parental involvement: Home Programs-% schools implemented: Slick
Tracy Home Program-97% (28/29 schools); Amazing Alternatives Home Program-100% (28/28 schools); ‘Let’s Play’ Game Packets-100%
(27/27 schools). % Home team completion: Slick Tracy Home Program-83% (completed at least 1) (44-100%), 73% (completed 3-4) (32-100%);
Amazing Alternatives Home Program: 70% (completed at least 1) (0-100%), 53% (completed 3-4) (0-93%); ‘Let’s Play’ Game Packets-79%
(completed at least 1) (21-97%); 55% (completed 3-4) (0-81%). Family fun events- % schools implemented: Slick Tracy Poster Fair (1 hour
event)- 93% (27/29 schools); Amazing Alternatives! Family Fun Event (2 hour event)- 93% (26/28 schools). % students attended: Slick Tracy
Poster Fair-71% (0-97%); Amazing Alternatives! Family Fun Events- 31% (0-82%).

Study data included meta-analysis?: No, measures unsuitable. Continuous score of alcohol frequency reported.

Risk of bias




Bias Authors’ judgement Support for judgement
Sequence Unclear risk.
generation The method of random sequence generation is not reported.
(selection bias)
Allocation Unclear risk. Not reported.
sequence
concealment
(selection bias)
Blinding of High risk.
No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.
(detection bias)
Incomplete High risk Attrition: 39%, with no differential attrition between treatment groups.
outcome data
(attrition bias) ITT: Yes
Imputation of missing data: Not reported
Selective outcome Unclear risk

reporting (reporting

bias)

Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were

pre-specified.




Other potential Unclear risk Recruitment bias: (Unclear) Unclear whether individuals were recruited to the trial before or after the clusters

study bias (schools and surrounding neighbourhoods) were randomised.

Baseline imbalance: (Low) Authors reported no baseline imbalance between conditions.

Loss of clusters: (Low) No clusters were lost from the trial.

Incorrect analysis (cluster): (Low) Appropriate method of analysis where clustering taken into account “Mixed-

effects regression models for repeated measures were used to test for differences between the intervention
and control conditions over time...The models were estimated using maximum likelihood methods using the

multi-level module in LISREL 8.72”

Overall risk of bias High risk 3/7

Li 2011645 646

Methods Country: USA
Setting(s): School; 14 Chicago Public Schools (CPS) [elementary schools]
Program name: Positive Action Program (Chicago)
Design: C-RCT (7 schools-Positive Action Programme and 7 schools-Control)
Aim: “This study had two major aims. The first was to replicate the existing evidence of effectiveness of the PA programme for reducing
problem behaviours using the same multilevel framework and matched-pair, randomised-control design as in the Hawaii trial (Beets et al.,
2008, 2009). The second aim was to examine the effectiveness of PA for problem behaviour reduction in a different population, elementary

school students in a large urban school system — the Chicago Public Schools (CPS).”

Participants Baseline: ~620

Age: not reported (3" Grade)




Gender: 49% F and 51% M

Baseline substance use: not reported

Interventions

Theoretical approach: Grounded in the theory of self-concept and is consistent with socioecological theories such as theory of triadic influence

Prevention approach: Universal

Intervention: The K-8 portion of the PA program was used. The classroom curriculum consisted of over 140 15-minute, age-appropriate
lessons taught 4 days every week for grades 7 and 8. The program also included teacher and staff training, approximately 4 hours in the first
year and 2 hours in the subsequent years; counsellor, family, and community training; and school-wide climate development. Self-concept;
positive actions for body and mind; social and emotional positive actions focusing on getting along with others; and managing, being honest
with, and continually improving oneself were the six content units of the core curriculum.

Individual resilience factors targeted: Self-efficacy: “self-concept”; social and emotional skills: “social and emotional positive actions focusing

on getting along with others”.

Environmental resilience factors targeted: Community meaningful participation: “student involvement in the community”; home support:

“parent-child relations”; home meaningful participation: “family involvement”.

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 3 years

Control: The control group schools received the PA program at the end of the trial period

Outcomes

Substance use outcomes reported at follow up: Ever smoked a cigarette; ever used alcohol (beer, wine or liquor); ever gotten drunk on

alcohol; ever used marijuana; ever used any other serious drug; composite score for substance use.

Follow up data extracted for main analysis/long term follow up (duration of follow up):

Grade 8/Wave 8 (3 years)
Tobacco-ever

e Intervention: 20.00%; Control: 29.03%; Hedges g effect size: -0.21[p-value- <0.05]
Alcohol-ever

e Intervention: 39.43%; Control: 54.78%; Hedges g effect size: -0.35 [p-value- <0.05]




Marijuana-ever
e Intervention: 15.34%; Control: 24.36%; Hedges g effect size: -0.23 [p-value- <0.05]

Number analysed (all outcomes): n=360 (intervention n=193; control n=170)

Notes Quality of intervention delivery: not reported

Study data included meta-analysis?: Yes. Event data and reported ICC used to calculate ORs for tobacco (ever), alcohol (ever), marijuana

(ever).
Risk of bias
Bias Authors’ judgement Support for judgement
Sequence Unclear risk.
generation The method of random sequence generation is not reported.
(selection bias)
Allocation Unclear risk. Not reported.
sequence
concealment
(selection bias)
Blinding of High risk.
No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.

(detection bias)




Incomplete High risk.
outcome data

(attrition bias)

Attrition: 51.6%

ITT: Not reported.

Imputation of missing data: No. “Missing values were handled using full information maximum likelihood

estimation.”

Selective outcome High risk.

reporting (reporting

A trial registry was located. However the trial registry does not specifically state what the measures for the

substance use will be. As per the papers, all the relevant outcomes measures mentioned under “Measures” has

bias) been reported with the exception of the “used any more serious drug” outcome with no reason provided for its
exclusion.

Other potential Unclear risk. Recruitment bias: (Unclear) The consent was obtained from the students after the randomization was

study bias completed so they would be aware of the group that they would be allocated to.

Baseline imbalance: (Low) There were no baseline imbalances on school- and student-level indicators.

Loss of clusters: (Low) None reported.

Incorrect analysis (cluster): (Low) Appropriate method of analysis where clustering taken into account — “The
small number of clusters (i.e., 14 schools) and the non-normality of the outcome variable (SU), in combination
with the technical complexities of mediation testing in a multilevel modelling framework precluded a multi-level
SEM analysis (Hox and Maas, 2001; Marsh et al., 2009; Muthén, 1994; Preacher, Zyphur, and Zhang, 2010;
Zhang, Zyphur, and Preacher, 2009); however, low intra-class correlations (SU ICC at wave 8 = 0.029; mean SECD

ICC across eight waves = 0.057), as defined by Singer and Willet (2003), indicate that this is not a serious issue.”

Overall risk of bias High risk. 4/7




Perry 1996547-649

Methods

Country: USA

Setting(s): School, family and community; middle schools in 24 school districts in northeast Minnesota.

Program name: Project Northland

Design: C-RCT (10 school districts in intervention condition and 10 school districts in control condition)

Aim: “Project Northland is a communitywide research program to prevent young adolescent alcohol use. The project was designed to test

the efficacy of a multilevel, multiyear intervention program for youth.”

Participants

Baseline: 2351
Age: Not reported
Gender: Not reported

Baseline substance use: Past month alcohol use All students: 6.9% (95% Cl 5.0, 8.8); Past week alcohol use All students: 3.8% (95% Cl 2.6,5.0);

Cigarette use All students: 6.9% (95% Cl 4.9,8.9); Smokeless tobacco use All students: 1.5% (95% Cl 0.4,2.5); Marijuana use All students: 0.7%
(95% C10,1.3)

Interventions

Theoretical approach: Not reported (Slick Tracy involved a “home team” approach. The Amazing Alternatives! Classroom Program was based

on that used in a World Health Organization study and the Saving Lives Program.)

Prevention approach: Universal

Intervention: Sixth grade The Slick Tracy Home Team Program. Seventh grade The Amazing Alternatives! Program. Eight grade Powerlines.
Programs included parent involvement/education programs, behavioural curricula, peer participation, and community task force activities.

Individual resilience factors targeted: Social and emotional skills:“social-behavioural interventions ”.

Environmental resilience factors targeted: Home meaningful relationships:

Iu

Intervention type (as assessed by reviewers): multi-dimensional“parent involvement program/education”.

Intervention duration: 7 years (Phase 1: Grade 6-8, interim phase: Grade 9-10, Phase 2: Grade 11-12).

Control: Usual and other drug education programs




Outcomes

Substance use outcomes reported at follow up: Past month alcohol use; past week alcohol use; cigarette use; smokeless tobacco use;

marijuana use; polydrug use

Follow up data extracted for main analysis (duration of follow up): Phase 3 (immediate).

Long term follow up data extracted (duration of follow up): Spring 1994

Tobacco- lifetime

e Intervention: 24.80% (95% Cl 20.2, 29.5) ; Control: 30.70% (95% CI 26.0, 35.4)
Alcohol-last 30 days

e Intervention: 23.6% (95% Cl: 20.1, 27.1); Control: 29.20% (95% Cl: 25.6, 32.8)
Marijuana- last year

e Intervention: 7.40% (95% Cl: 4.4, 10.4); Control: 8.60% (95% Cl: 5.5, 11.6)

Number analysed (all outcomes): 1901 (not reported by group assumed equal numbers i.e. intervention n=951 and control n=951)

Notes

Quality of intervention delivery: 3 years of curriculum implementation in all intervention schools, parent participation in alcohol education

activities, and participation by nearly half of the students in peer-planned alcohol free activities outside of school.

Study data included meta-analysis?: Yes. Prevalence data and reported ICC used to calculate ORs for tobacco (lifetime), alcohol (last 30 days),

marijuana (last year).

Risk of bias

Bias

Authors’ judgement Support for judgement

Sequence
generation

(selection bias)

Unclear risk.

The method of random sequence generation is not reported.

Allocation
sequence
concealment

(selection bias)

Unclear risk. Not reported.




Blinding of High risk.
No information is provided regarding blinding of participants or personnel. However given the nature of the
participants and
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to
personnel
be influenced by knowledge of allocation.
(performance bias)
Blinding of High risk.
outcome Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included
assessment substance use outcomes likely to be influenced by a lack of blinding.
(detection bias)
Incomplete High risk Attrition: 32%, with approximately equal attrition between treatment groups (51% v 49%).
outcome data
(attrition bias) ITT: Not reported.
Imputation of missing data: Not reported. Sample randomised 2351, sample analysed 3151
Selective outcome Unclear risk
Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were
reporting (reporting
pre-specified.
bias)
Other potential Unclear risk Recruitment bias: (Unclear) Unclear whether individuals were recruited to the trial before or after the clusters

study bias

have been randomised.

Baseline imbalance: (Unclear) Authors report evidence of baseline imbalance for alcohol use, age and ethnicity

variables between groups. Analyses accounted for "race and baseline measures."

Loss of clusters: (Low) No clusters were lost from the trial.




Incorrect analysis (cluster): (Low) Appropriate method of analysis where clustering taken into account
“Differences between the intervention and reference conditions were tested at baseline and at each follow up
by means of mixed model regression methods (mixed model analyses of covariance), which can accommodate
fixed effects, random effects, and correlated observations within assignment units found in community trial

research.41The unit of randomization, the combined school district, was specified as a nested random effect”

Overall risk of bias High risk 3/7

Perry 2003650-652

Methods Country: USA
Setting(s): School and community; 24 Middle schools in Minnesota
Program name: D.A.R.E. Plus
Design: C-RCT (D.A.R.E Plus: schools-8; students-2221; D.A.R.E. only: schools-8; students-2226; Control: schools-8; students-1790)
Aim: “The DARE PLUS project will demonstrate whether an expanded DARE at the middle/junior high school level, with supplementary
components, can reduce tobacco, alcohol and marijuana use and violent behaviour among 7th and 8th grade students.”

Participants Baseline: 6237

Age: Not reported
Gender: 51.6%M

Baseline substance use: Alcohol use (past year prevalence) BOYS 1.31 (0.04) (control); 1.31 (0.03) (D.A.R.E); 1.29 (0.03) (D.A.R.E Plus) GIRLS

1.23 (0.03) (control); 1.27 (0.03) (D.A.R.E); 1.25 (0.03) (D.A.R.E Plus); Alcohol use (past month prevalence) BOYS 1.11 (0.02) (control); 1.10
(0.02) (D.A.R.E); 1.09 (0.02) (D.A.R.E Plus), GIRLS 1.08 (0.02) (control); 1.08 (0.02) (D.A.R.E); 1.08 (0.02) (D.A.R.E Plus); Prevalence of tobacco
use (current smoker) BOYS 1.31 (0.04) (control); 1.31 (0.03) (D.A.R.E); 1.29 (0.03) (D.A.R.E Plus). GIRLS 1.31(0.07) (control); 1.35 (0.06)
(D.A.R.E); 1.43 (0.06) (D.A.R.E Plus); Multiple drug use BOYS Behaviour and intentions: 25.34 (0.47) (control); 25.35 (0.46) (D.A.R.E); 25.22
(0.46) (D.A.R.E Plus), GIRLS Behaviour and intentions: 24.69 (0.53) (control); 25.03 (0.52) (D.A.R.E); 25.19 (0.52) (D.A.R.E Plus)




Interventions

Theoretical approach: “The Minnesota Drug Abuse Resistance Education (D.A.R.E) Plus project augmented the DARE curriculum with

community, parent involvement, and extracurricular activity components.”

Prevention approach: Universal

Intervention: The D.A.R.E. only condition did not meet eligibility criteria with respect to the individual/environmental protective factors,
therefore only data from the D.A.R.E Plus and a control conditions were extracted. Besides the D.A.R.E curriculum, the D.A.R.E Plus
intervention included a classroom-based, peer-led and parent-involvement program (called “On the VERGE”); neighbourhood action teams
to address neighbourhood and school issues related to multidrug (ATOD) use and violent behaviour as well as youth-planned extracurricular
activities for students.

Individual resilience factors targeted: Social and emotional skills: “teach skills to...make friends”.

n u

Environmental resilience factors targeted: Community participation: “neighbourhood action team”, “create opportunities for adolescents for

» o«

involvement in community change”, “extracurricular activities” : community support: “community role models: school support: “develop

supportive environment for young adolescents in school and at home”; home support: “parental involvement in ‘home team’ activities”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 2 years (Grades 7 to 8)

Control: Received program after the study phase had concluded

Outcomes

Substance use outcomes reported at follow up: Past year alcohol use, past month alcohol use, ever drunk, current smoker

Follow up data extracted for main analysis (duration of follow up): Grade 8 (immediate).

Tobacco- current (continuous)
e  Growth Rate
o Boys intervention: 0.18 (SD: 0.05, p-value 0.02); Control: 0.31 (SD: 0.05, p-value 0.02)
o Girls intervention: 0.22 (SD: 0.07, p-value 0.25); Control: 0.28 (SD: 0.07, p-value 0.25)
Alcohol- last year (continuous)

e  Growth Rate




o Boys intervention: 0.19 (SD: 0.03, p-value 0.04); Control: 0.26 (SD: 0.03, p-value 0.04);
o Girls intervention: 0.23 (SD: 0.04, p-value 0.36); Control: 0.25 (SD: 0.04, p-value 0.36)

Long term follow up data extracted (duration of follow up): n/a

Number analysed (all outcomes): n=4743 (Intervention- D.A.R.E Plus- Boys: 1381, Girls: 1254; Control- Boys: 1093, Girls: 1015)

Notes Quality of intervention delivery: D.A.R.E Plus “Of the 2,241 students in the overall sample, 65% participated in and/or planned at least one
DARE Plus extracurricular activity. Among 1,165 boys 64% participated, and among 1,076 girls 67% participated. Participation rates for White
students (n=1,462), African American students (n=179), Hispanic students (n=101), Asian American students (n=330), and American Indian
students (n=78) were 68, 45, 58, 74, and 67%, respectively.”

Study data included meta-analysis?: No, measure unsuitable. Only continuous scores for alcohol (last year) and tobacco (current) reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Sequence Unclear risk.

generation The method of random sequence generation is not reported.

(selection bias)

Allocation Unclear risk. Not reported.
sequence

concealment

(selection bias)

Blinding of High risk.

participants and

personnel

(performance bias)

No information is provided regarding blinding of participants or personnel. However given the nature of the
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to

be influenced by knowledge of allocation.

Blinding of

outcome

High risk. Outcomes were self-reported by students, therefore blinding not possible. Measurement of all included

substance use outcomes likely to be influenced by a lack of blinding.




assessment

(detection bias)

Incomplete Low risk.
outcome data

(attrition bias)

Attrition: 16% attrition, with no differential attrition between treatment conditions for the main dependent

variables.

ITT: Not reported

Imputation of missing data: Not reported. 4011 randomised, 4743 analysed.

Selective outcome High risk.

reporting (reporting

Neither a study protocol or trial registry was available. Whilst the published papers do not report which

outcomes were pre-specified, they do report the relevant “major outcomes” of the study to be tobacco, alcohol,

bias) marijuana and multidrug use. However marijuana and multidrug use are only reported as an aggregate measure
of use and intentions to use, with no explanation.

Other potential Unclear risk. Recruitment bias: (Unclear) Unclear whether randomisation took place before or after student recruitment.

study bias

Baseline imbalance: (Low) Authors reported no evidence of baseline imbalance between conditions.

Loss of clusters: (Low) No clusters were lost from the trial.

Incorrect analysis (cluster): (Low) Appropriate method of analysis where clustering taken into account: “The 3-

level, linear, random-coefficients model appropriately structures the data arising from a cluster sampling

scheme and missing data.”

Overall risk of bias High risk. 3/7

Piper 2000653

Methods Country: USA




Setting(s): School, family and community; 22 middle schools in Wisconsin

Program name: Healthy for Life (HFL)

Design: C-RCT (Intensive condition-7 schools; Age-appropriate condition-7 schools; Control-8 schools)

Aim: “The Healthy for Life program was designed to positively influence the health behaviors of middle school students in five related areas:

alcohol, tobacco and marijuana use, nutrition and sexuality.”

Participants

Baseline: 2483
Age: Baseline-not reported
Gender: 52% F

Baseline substance use: Past month cigarette use Age Appropriate HFL: 4%; Intensive HFL: 5%; Control: 8%. Past month alcohol use Age

Appropriate HFL: 9%; Intensive HFL: 9%; Control: 8%. Past month marijuana use Age Appropriate HFL: 0%; Intensive HFL: 1%; Control: 0%.
Overall substance use scale Age Appropriate HFL: 16.0 (5.3); Intensive HFL: 16.1 (5.3); Control: 15.6 (2.1)

Interventions

Theoretical approach: Social influences model

Prevention approach: Universal

Intervention: The HFL intervention consisted of 4 components i.e. School Component, Peer Component, Family Component and Community
Component. The School Component provided a 54-lesson curriculum delivered either in one sequential twelve-week block (the Intensive
condition) or three four-week segments (the Age Appropriate condition) to an entire cohort of middle schoolers. The curriculum utilized
teaching strategies considered most effective in the health promotion field for young adolescents to address their unique developmental and
learning needs. The Peer Component went along with the School Component.

Individual resilience factors targeted: Social and emotional competence: “social competency”.

Environmental resilience factors targeted: Home adult high expectations: “sharing of family values and ground rules”; home caring

relationships: “communication between the young teens and one significant family member or other adult”.

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 3 years (Grades 6-8) (Age-Appropriate intervention arm - 3 year duration; Intensive intervention arm - 12 week

duration) were combined for analysis given randomised schools could select which intervention to implement).




Control: Standard health education and prevention programs

Outcomes Substance use outcomes reported at follow up: Past month cigarette use, past month alcohol use, past month marijuana use.

Follow up data extracted for main analysis (duration of follow up): Grade 9 (1-2 year follow up)

Tobacco- last 30 days

e Intervention (Intensive arm): 22%; Intervention (age appropriate): 24% ; Control: 24%
Alcohol- last 30 days

e Intervention(Intensive): 33%; Intervention (age-appropriate): 33% ; Control: 28%
Marijuana- last 30 days

e Intervention (Intensive): 5%; Intervention (age-appropriate): 4% ; Control: 5%
Number analysed (all outcomes): n=1981 (intervention n=1265, control n=716)

Long term follow up data extracted (duration of follow up): Grade 10 (2-3 year follow up)

Tobacco- last 30 days

e Intervention (Intensive arm): 28%; Intervention (age appropriate): 36% ; Control: 30%
Alcohol- last 30 days

e Intervention(Intensive): 45%; Intervention (age-appropriate): 48% ; Control: 41%
Marijuana- last 30 days

e Intervention (Intensive): 8%; Intervention (age-appropriate): 12% ; Control: 10%

Number analysed (all outcomes): n=1677 (intervention n=1071, control n= 606)

Notes Quality of intervention delivery: Not reported

Study data included meta-analysis?: Yes. Prevalence data and mean ICC used to calculate ORs for tobacco (last 30 days), alcohol (last 30 days),

marijuana (last 30 days) outcomes. Data from both intervention arms were combined for analysis given randomisation between intervention

arms was broken as schools could select which intervention approach to implement.

Risk of bias

Bias Authors’ judgement Support for judgement




Sequence Unclear risk.
generation

(selection bias)

The method of random sequence generation is not reported.

Allocation Unclear risk.
sequence
concealment

(selection bias)

Not reported.

Blinding of High risk.
participants and
personnel

(performance bias)

No information is provided regarding blinding of participants or personnel. However given the nature of the
intervention, likely that participants and personnel were aware of allocation to intervention group and likely to

be influenced by knowledge of allocation.

Blinding of High risk
outcome
assessment

(detection bias)

Outcome assessed via student self-report with "smoking behavior validated by assessing carbon monoxide
levels" however this data is not reported. Measurement of all included substance use outcomes likely to be

influenced by a lack of blinding.

Incomplete Low risk
outcome data

(attrition bias)

Attrition: 20%, differential attrition between treatment groups not reported.

ITT: Not reported.

Imputation of missing data: Students with missing data at follow up excluded from analysis. 2483 randomised,

1656 analysed.

Selective outcome Unclear risk
reporting (reporting

bias)

Neither a study protocol or trial registry was available, nor did published reports indicate which outcomes were

pre-specified.




Other potential High risk Recruitment bias: (Low) Individuals were recruited to the trial before the clusters have been randomised.

study bias
Baseline imbalance: (Low) Authors report evidence of baseline imbalance on demographic variables living with

two parents, parental education and mother’s full time work — all of which were included in multivariate

analyses.

Loss of clusters: (High) One of the 14 intervention schools dropped out after baseline data collection (as a result

data from 59 students were excluded from all analyses).

Incorrect analysis (cluster): (Low) Appropriate method of analysis where clustering taken into account: “design

effect was taken into account in our analyses by using hierarchical linear modelling”

Overall risk of bias High risk 3/7

Roberts 2011634

Methods Country: Australia
Setting(s): School and family; Government Primary Schools in a Western Australia education district
Program name: Aussie Optimism Program (AOP)
Design: C-RCT (AQP training: 20 schools; Students: 736. AOP training + coaching: 22 schools; Students: 693. Control: 21 schools; students:
594)
Aim: “To investigate the impact of Aussie Optimism Program (AOP) in limiting substance use in young adolescents transitioning to high

|"

schoo

Participants Baseline: 3288
Age: AOP training: 10.91 (SD: 0.32); AOP training + coaching: 10.91 (SD: 0.34); Control: 10.93 (SD: 0.33)

Gender: AOP training: 368 male; 368 female. AOP training + coaching: 366 male; 327 female. Control: 304 male; 290 female




Baseline substance use: Tobacco use 2.2% Alcohol use 11.5%

Interventions

Theoretical approach: Social and cognitive life skills

Prevention approach: Universal

Intervention: This was a multi-arm intervention with 2 intervention groups and a control group. Both intervention arms met the eligibility
criteria for the review and the data from which were extracted. AOP incorporates social and cognitive life skills for the students. To enhance
family protective factors, the parents were offered a self-directed Parents and families program. Ten SLS weekly modules delivered in Grade
6, and 10 weekly Optimistic Thinking Skills (OTS) modules in Grade 7 as part of the regular Health Education curriculum. AOP for Families and
Parents was sent home to families in the second half of Grade 7. Teachers taught one 60-minute module per week. The AOP training +
coaching included the same 16 hours of teacher training with the addition of four 1-hour coaching sessions per year over the two years of
the program implementation.

Individual resilience factors targeted: Cooperation and communication: “communication skills”, Problem solving/decision making: “social

problem solving”; “decision making”, Coping: “coping skills”, Social and emotional skills: “social skills”; “Identification of thoughts”;
“Identification of feelings”.

Environmental resilience factors targeted: Home meaningful participation: “Working together as a family”, Home caring relationships:

“adolescent/parent communication”

Intervention type (as assessed by reviewers): multi-dimensional

Intervention duration: 2 years i.e. 10 weekly modules (each) in Grade 6 and Grade 7

Control: Standard health education lessons

Outcomes

Substance use outcomes reported at follow up: Tobacco use, alcohol use

Follow up data extracted for main analysis (duration of follow up): Grade 7 (immediate)

Tobacco- 30 days

e Intervention (AOP): 3.30%; Intervention (AOP+): 2.20%; Control: 2.20%
Alcohol- 30 days

e Intervention (AOP): 18.50%; Intervention (AOP+): 12.10%; Control: 17.60%




Number analysed (all outcomes): n=1330 (intervention n=736; control n=297)

Long term follow up data extracted (duration of follow up): Grade 8 (1 year follow up)

Tobacco- 30 days

e Intervention (AOP): 5.70%; Intervention (AOP+): 2.90%; Control: 6.10%
Alcohol- 30 days

e Intervention (AOP): 31.30%; Intervention (AOP+): 28.10%; Control: 34.20%

Number analysed (all outcomes): n=1225 (intervention n=693 (AOP); control n=297)

Notes Quality of intervention delivery: “In 2003, 61 teachers in the AOP training condition implemented an average of 9.16 (SD = 2.02) SLS modules
with fidelity in 2003, and 54 teachers in the training/coaching condition implemented an average of 9.24 (SD = 1.74) modules with fidelity. In
2004, 52 teachers in the AOP training condition implemented an average of 7.92 (SD = 3.25) OTS modules with fidelity and 48 teachers in the
training/coaching condition implemented an average of 8.06 (SD = 3.56) modules with fidelity. There were no significant group differences in
implementation dose for SLS [t(113) =-0.217, p =.83] or OTS [t(98) = -0.205, p = .84]. The do