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Abstract

Alcohol use remains a significant cause of the personal and societal burden of disease
worldwide. Prevention interventions for adolescents have been identified as a cost-effective
way to prevent or reduce harm. Despite this, there remains mixed evidence about what factors
and psychological processes contribute to effective prevention interventions. Utilising current
theories of alcohol use risk may enable the identification and application of evidence-based
risk factors for intervention to improve efficacy. This thesis focuses on the biosocial
Cognitive Theory (bSCT) of substance abuse risk as a promising framework, which theorises
that impulsivity imparts risk for alcohol misuse through the cognitive factors of drinking
refusal self-efficacy and alcohol expectancies. The time-efficient measurement of core
concepts in research, clinical, and prevention contexts is desirable to reduce participant
burden. Chapters 4 and 5 are dedicated to reducing full-length scales of drinking refusal self-
efficacy and alcohol expectancies to two 9-item scales (53% and 63% reduction,
respectively). The interplay between impulsivity and these cognitive factors was then
explored in the first prospective test of the bSCT model in adolescents (Chapter 6). It was
found that the impulsivity factor of Rash Impulsiveness increased alcohol use up to two years
in the future for adolescents aged 13 and 15 years. This impact arose through a mediation
where Rash Impulsiveness predicted reduced drinking refusal self-efficacy, which in turn
predicted increased alcohol consumption. The impulsivity factor of Reward Drive indirectly
predicted alcohol use through increasing positive alcohol expectancies, which was related to
decreased drinking refusal self-efficacy. This finding was especially pronounced for older
adolescents. Based on strong theoretical findings concerning these modifiable factors, a
developmentally appropriate school-based alcohol use prevention intervention was
developed. This Randomised Controlled Trial (RCT) included 404 adolescents and examined
the effectiveness of a brief Cognitive Behavioural Therapy (CBT)-based prevention
intervention targeting key psychological mechanisms (Chapters 7 and 8). The RCT was the
first evaluation of Mindfulness Meditation (MM) as an addition to brief CBT for adolescent
substance use with an active control (Progressive Muscle Relaxation; PMR). Both active
interventions (CBT+MM and CBT+PMR) reduced the rate of alcohol use increase over 6-
months compared to an assessment-only control. However, the hypothesised mechanisms of
impact relating to drinking refusal self-efficacy, alcohol expectancies, and impulsivity
showed mixed outcomes. MM did not show additive effects over PMR. Overall, the thesis

supported the use of psychological theories to inform risk and interventions for adolescent



alcohol use. Impulsivity, drinking refusal self-efficacy, and alcohol expectancies were shown
to explain a large component of risk of adolescent alcohol use. Despite the effectiveness of
targeting these risk factors in the present alcohol use intervention, determining their precise

mechanisms of action requires further research.
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Chapter 1: Thesis Aims and Background

Brief introduction and thesis aims

Alcohol use is a highly pervasive and prevalent legal intoxicating substance. The
consumption of beverages containing alcohol is a common cross-cultural phenomenon.
Alcohol is central to many rituals, religions, and social interactions. Low doses produce
effects of relaxation, euphoria, and reduced inhibition (Feola, de Wit, & Richards, 2000;
Koob & Bloom, 1988). While alcohol can be used without harm at low doses, both consistent
moderate levels of alcohol consumption over time (3+ standard drinks per day) and high
dosages of alcohol (5+ standard drink) in a single drinking session can lead to significant

harm (National Health and Medical Research Council, 2009).

When searching for pithy quotes to use in this section, I found many more cultural and
political leaders endorsing alcohol use rather than cautioning against it. And indeed, Western
societies appear to be leaning towards legalising drugs rather than restricting them. So, the
question is as it always was, if alcohol is to remain a common component of cultural and

social contexts, how can we increase the safe use of this substance?

In this thesis, I make the argument that prevention of problem alcohol use is more
effective than treatment and that measurement and targeting of risk factors is central to
prevention of alcohol misuse in adolescents. In Chapters 2 and 3, I explore the effects of
alcohol use in adolescence and identify several risk factors for use. A focus was made on risk
factors that could be hypothetically modifiable with psychological intervention. The
identified risk factors were the cognitive factors of drinking refusal self-efficacy and alcohol
expectancies, as well as impulsivity. I delve into the appropriate measurement of the two
cognitive factors in chapter 4 and 5 before presenting research investigating the prospective
mediational relationships between these risk factors and adolescent alcohol use (Chapter 6).
The results of a Randomised Control Trial (RCT) aimed at targeting these risk factors are

presented in Chapter 7.

The aim of this thesis then is to determine whether targeting theoretically supported risk-
factors for future adolescent alcohol use can increase the safe use of alcohol. Further, I aim to
investigate the mechanisms by which these factors relate to alcohol use and predict
prevention outcomes. By identifying mechanisms of intervention effects, future work can
refine interventions to be more effective. To evaluate intervention outcomes, accurate and

brief measurement of concepts is required, so a secondary aim of the thesis is to develop brief
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versions of scales to measure the cognitive risk factors of drinking refusal self-efficacy and

alcohol expectancies in adolescents.

Introduction to Alcohol and Alcohol Misuse

What is alcohol?

When discussing alcohol use, it is useful to look at the neurological responses that
occur when alcohol is consumed. Alcohol (ethanol) is a psychoactive drug, which acts as a
Central Nervous System depressant. Recreational drugs, including ethanol, are hypothesised
to act on the reward pathways in the brain, specifically the ventral tegmental area (VTA) and
the nucleus accumbens (NAc), indirectly increasing dopamine levels (Nestler, 2005). Alcohol
alters the brain through a complex array of neuronal effects within several brain structures.
These include the prefrontal cortex, the VTA, the NAc, the hippocampus, and the amygdala
(Feduccia, Chatterjee, & Bartlett, 2012; Lovinger, White, & Weight, 1989; Yoshimoto,
McBride, Lumeng, & Li, 1992). Acute alcohol use is hypothesised to be reinforced through
its actions on the GABAA4 receptor system, glycine, dopaminergic mechanisms within the
mesolimbic and mesocorticolimbic dopamine systems, neuronal nicotinic acetylcholine
receptors, opioid peptide interactions, serotonin systems, and glutamate systems (Feduccia et
al., 2012; Koob et al., 1998; Lovinger et al., 1989; Mihic et al., 1997; Nestler, 2005;
Yoshimoto et al., 1992). In light of these complex mechanisms and actions of alcohol use,
especially those implicated in neural reward systems, addiction and dependence can be
understood as a biological reaction rather than solely a weakness of character as it has

previously been characterised.

Diagnostic criteria for alcohol use disorders.

There are two primary classification systems of substance abuse. The Diagnostic and
Statistical Manual of Mental Disorders, fifth edition (DSM-5; American Psychiatric
Association, 2013) and the International Statistical Classification of Diseases and Related
Health Problems, 10th revision (ICD-10; World Health Organization, 1992) both outline
clinical disorders associated with alcohol. The DSM-5 and the ICD-10 include craving,
tolerance, withdrawal, salient drug priority compared to other life demands, and continued
use despite harmful health or social consequences as key criteria to Alcohol Use Disorder
(DSM-5) and Alcohol Dependence Syndrome (ICD-10). Alcohol misuse in the DSM-5 is
scored on a continuum depending on the number of symptoms present where moderate and

severe Alcohol Use Disorder in the DSM-5 aligns with Alcohol Dependence Syndrome in the



ICD-10 and alcohol dependence in DSM-IV. Mild Alcohol Use Disorder in the DSM-5 aligns
with Harmful Use of alcohol in the ICD-10, which is characterised by use that is physically
or mentally harmful but may not have yet caused more severe symptoms, such as tolerance or
withdrawal. The parallels between alcohol misuse diagnoses were improved in the revisions
to the previous DSM (DSM-IV-TR) based on recommendations by the research and clinical
community (Hasin et al., 2013; Regier, Kuhl, & Kupfer, 2013). For example, substance abuse
and substance dependence disorders, which were previously separate criteria, were combined
into the diagnosis of Substance Use Disorder and craving was added to the dependence
criteria (Hasin et al., 2013). The two systems show initial signs of compatibility, with the
greatest differences occurring between the Mild Alcohol Use Disorder and Harmful Use
categorisations (Hoffmann & Kopak, 2015). The DSM-5 is more commonly used in Australia
and the United States of America. Therefore, I will be referring to prevalence using this

diagnostic criterion.

Prevalence of alcohol misuse and associated harms.

Alcohol Use Disorders are widely prevalent in the United States of America (USA)
and Australia. According to a recent summary of alcohol use disorders in 7he Lancet, more
than 1 in 3 male and 1 in 5 female adults in the USA have met DSM-5 criteria for an Alcohol
Use Disorder in their lifetime (Connor, Haber, & Hall, 2016). Further, 17.6% of males and
10.4% of females had experienced Alcohol Use Disorder within the last year (surveyed 2012-
13). When the DSM-5 Alcohol Use Disorder criteria were applied to a large Australian
dataset collected in 1997 (N = 10,641), the prevalence of Alcohol Use Disorders was
calculated to be 9.7% (Mewton, Slade, Mcbride, Grove, & Teesson, 2011). While this is
lower than the prevalence of Alcohol Use Disorders in America, it still indicates that almost 1

in 10 Australian adults struggle with clinical levels of alcohol use.

The findings of a high prevalence of disordered alcohol use are supported by the most
recent national Australian data, which showed that Australians are placing themselves at
elevated risk for harm caused by alcohol use (Australian Institute of Health and Welfare,
2017). Current Australian guidelines recommend that both males and females above the age
of 18 years drink no more than two standard drinks on average per day to decrease risk of
lifetime harm. Secondly, the guidelines state that drinking more than four standard drinks per
sitting puts the drinker at increased risk of single occasion harm, e.g., unintentional injury
(National Health and Medical Research Council, 2009). The guidelines recommend

abstinence from alcohol under the age of 18 years old, which is congruent with the legal



drinking age in Australia (National Health and Medical Research Council, 2009). The
Australian Institute of Health and Welfare found that 17.1% of people in Australia consumed
in excess of guidelines for lifetime risk of alcohol-related harm. Additionally, 25% drank 5 or
more standard drinks on a single occasion at least monthly, placing them at elevated risk of
single-occasion harm (Australian Institute of Health and Welfare, 2017). In 2010, the World
Health Organization calculated that Australians above 15 years of age drank within the
category of 10.0-12.4 litres of pure alcohol per person per year (World Health Organization,
2014). This consumption places Australia in the second highest category of consumption,
behind only Russia and several Eastern European countries. Encouragingly, from 2004 to
2016 daily alcohol use by Australians has been declining across most age groups (Australian
Institute of Health and Welfare, 2014, 2017). Despite the declining trend of use, a large
proportion of Australians are still drinking at levels above the recommendations, indicating
that research into prevention and reduction in associated harms may provide enormous

individual and societal benefits.

Individual benefits from reduced alcohol use could include a reduction in rates of
chronic health conditions caused by harmful alcohol use. Harmful consumption of alcohol is
associated with a number of long-term health conditions, including neuropsychiatric
conditions such as depression and anxiety, diabetes mellitus, cardiovascular diseases,
increasing risk of hypertension, atrial fibrillation, and haemorrhagic stroke, the
gastrointestinal diseases liver cirrhosis and pancreatitis, and cancers of the digestive system
such as mouth, oesophageal, colon and rectum, and liver cancers as well as breast cancer in
women (World Health Organization, 2014). Acute alcohol use also increases occurrences of
intentional and unintentional injury and risky sexual behaviour, the latter of which increases
the risk of sexually transmitted diseases (World Health Organization, 2014). Further, heavy
drinking is detrimental to immune functioning and this has been linked to greater risk of

pneumonia and tuberculosis (World Health Organization, 2014).

These health effects have personal and societal implications. The global burden of
disease attributable to alcohol use disorders has been estimated at 9.6% (7.7 — 11.8) of
disability-adjusted life years (DALYSs), 44.4% (29.1-60.0) years of life lost to premature
mortality (YLLs), 7.9% (6.0 — 10.0) of years lived with disability (YDLs; Whiteford et al.,
2013), and 5.9% of all global deaths (World Health Organization, 2014). Alcohol use is
associated with a high economic cost. It was estimated that the economic cost related to

alcohol in 2004/2005 in Australia was $15.3 billion (Collins & Lapsley, 2008). In 2010, a



similar estimate of $14.352 billion was calculated by the Australian Institute of Criminology,
with the most substantial costs associated with the criminal justice system, the health system,
productivity, and traffic accidents (Manning, Smith, & Mazerolle, 2013). Further, it is not
only the drinking individual who experiences the harm. An estimated $14.2 billion was spent
by not-at-fault others in one year due to costs arising from alcohol-related car accidents,
assaults, child protection, out-of-pocket expenses, time spent caring for or covering drinkers’
work, and diverted household finances to alcohol (Laslett et al., 2014). Due to the large cost
associated with alcohol use, efforts have been made to develop effective treatments to reduce

disordered alcohol use.

Current treatments

Brief interventions are commonly used to treat Alcohol Use Disorders as they are less
resource and time intensive, which is beneficial for both the patient and practitioner, and they
demonstrate moderate efficacy. Brief interventions usually range from a single 5-20 minute
session to 3 sessions (Connor et al., 2016). Brief interventions for hazardous and harmful
alcohol use in primary health care settings are moderately effective and usually consist of
feedback, advice and goal-setting (Connor et al., 2016; O’Donnell et al., 2014).
Pharmacotherapy is often used to aid treatment and reduce relapse (Connor et al., 2016).
However, there are conflicting findings regarding the optimum duration and frequency of

treatment (O’Donnell et al., 2014).

In their review of Alcohol Use Disorders in The Lancet, Connor and colleagues
(2016) considered Cognitive Behavioural Therapy (CBT) and Motivational Enhancement
Therapy (MET) to have high levels of evidence regarding their effectiveness as brief alcohol
use interventions. Table 1.1 below describes common non-pharmacological behavioural

treatments and classifies their evidence base.



Table 1.1.

Description of non-pharmacological behavioural treatments reproduced from Connor and
colleagues (2016).

Description Level of evidence*
Cogpnitive behaviour  This approach addresses cognitive, affective, and interpersonal triggers for alcohol use. It enhances drinking refusal self-efficacyt skills; identifies High®*
therapy and modifies alcohol expectanciest; improves problem-solving skills; and develops more effective coping strategies, including relaxation

approaches.
Motivational This therapy is a patient-centred approach that enhances motivation to change behaviour. It uses a collaborative therapeutic approach to assist High**
enhancement patients to recognise and resolve ambivalence, and develop their own reasons to reduce or abstain from drinking. Key strategies include
therapy collaborative identification of the gap between the patient’s present and desired health (ie, goal-status discrepancy), recognition of their resistance

to change, avoidance of confrontational communication, and guided assessment of the pros and cons for change.
Behavioural Cue exposure: repeated exposure to conditioned cues (eg, image or smell of alcohol, or associated emotion) can induce habituation or craving. Low;” Moderate®?**
therapies basedon  Exposure to cues during treatment in the absence of drinking (with or without coping skill practice) is thought to reduce habituation. It is often
conditioning combined with other cognitive therapy or skills.

Contingency management: this approach introduces a tangible reinforcer, such as money or vouchers, to increase session attendance or
abstinence. It is more suitable for inpatient and residential settings, and needs more translatable evidence.

12-step facilitation  This approach offers continuous mutual peer support, usually in the form of self-help groups run by Alcoholics Anonymous. Participation is free of ~ Mixed”##
charge. Participants need to “surrender to a higher power” to facilitate change. Some groups use a buddy system (a sponsor) to provide support
between group meetings.

*Summary based on authors’ narrative review of the highest level of evidence for each treatment. fIndividuals’ beliefs about their ability to refrain from drinking. #Individuals’ expectations about the effects of
alcohol consumption.

Cognitive Behavioural Therapy (CBT) aims to identify and alter maladaptive alcohol-related
cognitions and cues. The mechanisms of action are considered to be reducing positive
expectations of the outcomes of alcohol use, building self-efficacy in refusing and resisting
alcohol use, improving problem-solving, and increasing non-alcohol coping mechanisms,
which can include relaxation strategies (Connor et al., 2016). Motivational enhancement
therapy can be used as a stand-alone brief intervention or can be used to motivate patients to
engage in other brief interventions (usually CBT). Motivational enhancement therapy aims to
collaboratively work with the patient to identify reasons for changing their behaviour through
highlighting the discrepancies between their current actions and their ideal behaviour and
values and through problem-solving the pros and cons of changing their behaviour. A key
component of motivational enhancement therapy is acceptance of the patient’s actions and
opinions and a non-confrontational approach (Connor et al., 2016). In sum, Motivational
Enhancement Therapy and CBT have a high evidence base for their use as moderately

effective Alcohol Use Disorder brief interventions.

Despite there being a strong evidence base for several Alcohol Use Disorder brief
interventions, Alcohol Use Disorder treatment is underutilised. One possibility for this lack of
engagement in treatment is perceived stigma and denial (Cohen, Feinn, Arias, & Kranzler,
2007). For those persons who do seek assistance, abstinence rates post-treatment are low,
ranging from 25% to 43% (Connor et al., 2016). Due to the high individual and societal harm
of problematic alcohol misuse and the relatively low treatment success, prevention and early
intervention have been proposed to ameliorate harms. A typical age for intervention efforts is

adolescence, as this period is associated with low or no alcohol use for the most part



(Australian Institute of Health and Welfare, 2017; World Health Organization, 2014).
Further, increased consumption during adolescence predicts poor social and health outcomes
later in life (Boden, Fergusson, & Horwood, 2013; Bonomo, Bowes, Coffey, Carlin, &
Patton, 2004; Rossow & Kuntsche, 2013). Therefore, adolescence presents as a risk period
for future alcohol use where effective prevention interventions may reduce the future harmful

use of alcohol or prevent it altogether.



Chapter 2: Impact of Adolescent Alcohol Use and Overview of
Current Prevention Programs

Adolescence as a risk period

Adolescence is a unique period where increasing responsibilities and freedoms are
combined with physical and cognitive development. Neurological studies show that white
matter continues to develop and grey matter is pruned during and after adolescence
suggesting that executive functioning is not fully realised during this period (Asato,
Terwilliger, Woo, & Luna, 2010; Giedd et al., 1999; Pfefferbaum et al., 2015). The prefrontal
cortex, in particular, is a work in progress during adolescence although emerging research is
highlighting a complex network of neuronal risk for alcohol use during adolescence (Robert
& Schumann, 2017). Commonly researched mechanisms of risk also include the
dopaminergic systems, which are related to reward sensitivity. The dopaminergic system
increases in activity during adolescence, creating a potent combination of immature cognitive
abilities, reduced impulse control, and increased orientation to risk and reward, which can
alter decision making (Hartley & Somerville, 2015; Jaworska & MacQueen, 2015).
Adolescents’ underdeveloped prefrontal cortex, immature brain matter, and increased

orientation to reward contribute to a behavioural pattern of risk for reinforcing behaviours.

It is for these reasons that adolescence is considered a key risk period for addiction
(Chambers, Taylor, & Potenza, 2003). Adolescents are prone to higher thresholds for risk
when peers are present and in high-arousal situations and show higher discounting of delayed
rewards compared to immediate rewards (Hartley & Somerville, 2015). There is variation
within adolescents as to the extent they display these characteristics. Those with increased
trait impulsivity and reduced inhibitory control are particularly at risk of problematic alcohol
use (Squeglia, Jacobus, Nguyen-Louie, & Tapert, 2014; Stautz & Cooper, 2013). The
variation in expression of impulsivity and sensation seeking provides a possible area for

intervention.

Animal studies and prospective human studies have investigated the impact of alcohol
use during adolescence on functional and structural outcomes. Higher intensity frequency and
intensity of drinking during middle adolescence are associated with decreased verbal
memory, visuospatial ability, and psychomotor speed in late adolescence (Nguyen-Louie et
al., 2015). Squeglia and colleagues (2014) found that 20 out of 40 adolescents followed over
3-years developed habitual heavy alcohol use during the study. These adolescents had



reduced brain matter volume in frontal brain regions prior to alcohol use initiation. After
continued heavy use they showed volume reduction in the temporal and subcortical brain
regions. These brain areas are implicated in object and language comprehension as well as
motor control, sensory integration, habit learning, and feedback processing (Squeglia, Rinker,
et al., 2014). In a sample of adolescents who did not differ at baseline, alcohol initiation also
resulted in decreased brain volume (Luciana, Collins, Muetzel, & Lim, 2014). The brain
volume decreases were observed in the middle frontal gyrus, which may result in reduced
executive processing, including memory and inhibitory control (Luciana et al., 2014). Heavy
drinking adolescents followed over 8-years showed accelerated grey matter volume decline in
the temporal and frontal brain regions as well as impaired white matter growth in the corpus
callosum and pons (Squeglia et al., 2015). These findings suggest that adolescence is a
particular development period of risk for alcohol-related neurological change (Spear, 2014;

Squeglia, Boissoneault, Van Skike, Nixon, & Matthews, 2014).

Numerous neurological changes occur as a result of alcohol use during adolescence.
However, the behavioural consequences of these changes have been less investigated with
few studies following adolescents into adulthood (Feldstein Ewing, Sakhardande, &
Blakemore, 2014). Animal studies have found that alcohol consumption during adolescence
attenuates neuronal responses in the orbitofrontal cortex, which was associated with increased
risk tolerance (McMurray, Amodeo, & Roitman, 2015). Additionally, adolescent exposure to
alcohol in rats alters adult dopamine and GABAergic transmission, which are implicated in
alcohol effects as well as behavioural control and decision-making within the Pre-Frontal
Cortex (Trantham-Davidson et al., 2016). Shnitko et al. (2015) also found that high levels of
alcohol consumption during adolescence altered dopamine production in the nucleus
accumbens of adult rats, an area which is implicated in impulse regulation (Shnitko, Spear, &
Robinson, 2015). These findings indicate that neuronal changes from adolescent alcohol use

may affect behaviour related to risk, decision making and self-regulation.

Another cause for the interest in adolescence as a period of risk is due to the long-
term behavioural effects of alcohol use at this age. A 30-year longitudinal study in New
Zealand (the Christchurch Health and Development Study) found that increasing misuse of
alcohol was associated with higher rates of committing the “impulsive” crimes of assault and
property damage (vandalism, arson; Boden et al., 2013). The increased crime rates remained
after controlling for history of previous anxiety and depression, stressful life events, cannabis

and other illicit drug use, unemployment, peer and partner substance use and offending, and



conduct/anti-social personality disorder (Boden et al., 2013). This association between
alcohol use and problem behaviour can be found across the lifespan, with adult adjustment
issues such as offending, personal life issues and employment difficulties persisting from
young adulthood into middle age with continued problem use (Jennings, Piquero, Rocque, &
Farrington, 2015). A recent review found evidence that adolescent alcohol exposure was
related to increased social anxiety, disrupted fear conditioning retention, and increased
incentive salience in adulthood (Spear, 2014). Early alcohol use is also associated with
increased odds of driving while under the influence and riding with a drinking driver while in
high school (Ewing et al., 2015) and lower rates of high school non-completion (Kelly et al.,
2015). Thus, the misuse of alcohol during adolescence can have long-term social and

emotional effects.

Risky drinking habits and outcomes in adolescence, such as high-frequency use,
alcohol-related injuries and heavy episodic drinking have been strongly linked to future
alcohol dependence, the consequences of which have been discussed above (Bonomo et al.,
2004; Rossow & Kuntsche, 2013). The relationship between early use and adverse outcomes
may be attenuated by covariate factors such as social-economic background, individual
personality and behavioural differences, and parental behaviour and family functioning
(Newton-Howes & Boden, 2015). However, Rossow and colleagues (2013) did control for
several of these covariates, and the systematic review by McCambridge and colleagues
(2011) concluded that the evidence was consistent enough to support the link between
adolescent alcohol use and continued alcohol problems and dependence. Despite their
conclusion regarding alcohol use, they did caution that the links between adolescent alcohol
use and other outcomes such as social and psychological consequences needed further
investigations which included these potential confounds (McCambridge, McAlaney, & Rowe,
2011). Rose and colleagues (2014) addressed potential covariates by evaluating outcomes
associated with problem alcohol consumption in late adolescence (approximately 18 years of
age) using a sample of drinking-discordant twins. Their results indicated support for the
influence of these factors, as the effect sizes for alcohol use on adult outcomes were reduced
in monozygotic twin pairs. However, there was support for the association between late
adolescent drinking problems and continued problem drinking, risky sexual behaviour, and
increases psychiatric symptoms as measured by the General Health Questionnaire at age 25

(Rose, Winter, Viken, & Kaprio, 2014). The strong link between adolescent and adult alcohol
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use is one of the reasons prevention interventions are thought to provide high impact if

successful.

Prevalence of adolescent alcohol use

I have detailed many consequences of adolescent alcohol use, including neuronal,
behavioural, social, and health outcomes, but how much do Australian adolescents drink?
Among 15-19-year-olds in the Western Pacific Region (Australia included), 51.3% reported
they were current or former drinkers and were almost twice as likely to engage in patterns of
heavy episodic drinking than adults 15 years and older (12.5% versus 7.7% prevalence;
World Health Organization, 2014). This pattern of drinking is stratified by sex, with male
Western Pacific Region adolescents engaging in heavy episodic drinking at a much higher
frequency (18.3%) than female adolescents (6.1%; World Health Organization, 2014). In
relation to the National Health and Medical Research Council (NHMRC) guidelines, 7.3% of
Australians aged 12 — 17 years in 2013 reported drinking more than two standard drinks on
average per day putting them at an increased risk of lifetime harm (Australian Institute of
Health and Welfare, 2014). Approximately 13.2% reported drinking 5 standard drinks or
more in one sitting at least yearly, increasing their risk for single occasion harm (Australian
Institute of Health and Welfare, 2014). Despite the guidelines recommending abstinence
under the age of 18 years, 14.3% of 12-15 year olds and 54% of 16 — 17 year olds reported
that they had consumed a full alcoholic beverage previously (Australian Institute of Health
and Welfare, 2014). The average age of first alcohol consumption for 14 — 24-year-olds was
15.7 years (Australian Institute of Health and Welfare, 2014). These prevalence rates confirm

the utility of prevention interventions in this age group.

Adolescent alcohol use prevention interventions

Alcohol misuse prevention programs fall into three broad categories; school-based
interventions; family-based interventions; and community-based interventions. Prevention
programs can be delivered in a universal format, that is, they are delivered to all adolescents
within the chosen group, or they can be delivered in a targeted manner to adolescents
determined to be at risk of developing future alcohol problems. Both universal and targeted
programs involve unique benefits and limitations. For example, targeted interventions may be
more cost effective as they are only delivered to those at most risk, but universal
interventions may be more practical to implement as they do not involve pre-screening and

finding the time and resources to separate adolescents from their peers.
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The three main intervention themes of school-based interventions are social resistance
skills training, normative education, and competence-enhancement (Griffin & Botvin, 2010).
Social resistance skills training involves increasing awareness of social influences and
teaching resistance skills. Normative education provides students with information regarding
the effects of alcohol use with the aim to challenge beliefs around alcohol. Competence-
enhancement involves increasing skills that may assist students in resisting or reducing
alcohol use, such as cognitive training, social skills training, problem-solving skills, and
coping training. There is evidence to show that interventions including drinking refusal
training, social-skills training and self-management skills training resulted in better outcomes
for students aged 10-15 years than normative education interventions (Lemstra et al., 2010).
Within school-based interventions, improving psychosocial functioning and general life-skills
rather than delivering substance-specific information shows greater evidence for reducing
alcohol consumption but not harms (Stockings et al., 2016). The finding that outcome is
dependent on intervention targets further emphasises the need for investigation into
components of interventions and their mechanisms of action, with the balance of evidence
being weighted towards skills development rather than information delivery in school-based

substance use interventions.

The ongoing investigations into what intervention components are effective for
adolescents could explain some of the inconsistent findings of intervention efficacy. A recent
Cochrane review found low to mixed evidence for the effectiveness of brief school-based
interventions on substance use outcomes (Carney, Myers, Louw, & Okwundu, 2016).
However, the authors did conclude that they were unwilling to make a definitive judgment on
overall efficacy due to the current lack of high-quality studies, especially in low-middle
income countries (Carney et al., 2016). A 2011 Cochrane review, however, found small but
consistent effectiveness of universal family-based prevention programs (Foxcroft &
Tsertsvadze, 2011). The systematic review and meta-analysis by Onrust and colleagues
(2016) proposed that the discrepancies in intervention outcomes may be due to failure to use
a developmental approach in interpreting study results. They found that intervention
characteristics of universal and targeted interventions, such as problem-solving, or social
skills training, had differing impacts in early, mid, and late adolescence (Onrust, Otten,
Lammers, & Smit, 2016). Standardized effect sizes for universal program characteristics
ranged from .01 (social influence) to -.17 (using cognitive behavioural therapy (CBT)

techniques) for early adolescents, .00 (social norm) to .14 (refusal skills) for middle
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adolescents, and .00 (transtheoretical model) to -.57 (social influence approach) for late

adolescents (Onrust et al., 2016). Significant predictors of program effectiveness for each

adolescent developmental group are listed in Table 2.1 below.

Table 2.1.

Significant predictors of program effectiveness by developmental group (Onrust et al., 2016).

Developmental Target/strategy Effect size (B) p
period
Early adolescence Self-control -.14 .01
(Grade 6 and 7) Problem-solving -.09 .03
Healthy alternatives -.14 .02
Cognitive Behavioural -17 .01
Therapy techniques
Including parents or -12 .01
teachers in behavioural
management
Including parents in the -.09 .02
intervention
Middle adolescence  Refusal skills training 147 .02
(Grade 8 and 9)
Late adolescence Self-control -.20 .02
(Grade 10-12) Refusal skills training -41 .01
Social norms alterations -23 .02
Using a social influence =57 .01
approach
Cognitive Behavioural -.32 .01
Therapy techniques
Including parents in the -.29 .02

intervention

*Positive value indicates adverse effect.

These findings may help to explain the discrepant results between studies as the same

intervention targets can have vastly different effects depending on age. For example, refusal

skills training reduced alcohol use with a medium effect size in late adolescence but had a
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small adverse effect (i.e., significantly increased alcohol use) in middle adolescence. Further,
intervening in middle adolescence at all did not seem to produce significant effects whereas
intervening in late adolescence had the largest effect sizes (Onrust et al., 2016). These
outcomes make apparent the need for consistent and rigorous testing of drug prevention
programs including the mechanisms of action. This sentiment is commonly shared, with calls
for registration of trials, inclusion of active control groups, investigation of mechanisms of
change and active treatment components, reporting of all outcomes to reduce reporting bias,
and publishing of study protocols (Carney et al., 2016; Gorman, 2015; Magill & Longabaugh,
2013). By following these recommendations, a credible evidence base may be built and we

can gain a better understanding of intervention and specific intervention component efficacy.

One such existing prevention intervention attempting to change strategies based on
underwhelming alcohol use outcomes is the Drug and Alcohol Resistance Education (DARE)
program. Created in 1983 by the Los Angeles Police Department and the Los Angeles
Unified School District, DARE became the most widely disseminated drug and alcohol
prevention program across America (Ennett, Tobler, Ringwalt, & Flewelling, 1994). The 17-
session program was delivered to fifth-and-sixth-grade students by Police Officers and
contained drug education, resistance and decision-making training, identification of drug
alternatives, and self-esteem building. While theoretically convincing, long-term analyses of
the DARE program have shown minimal effects on tobacco use and no or small effects for
alcohol and drugs (Clayton, Cattarello, & Walden, 1991; Cuijpers, 2002; Ennett et al., 1994;
Hansen & McNeal, 1997). Hansen and McNeal (1997) recommended that the entire DARE
program should be replaced to better target theoretically important mediators of drug and

alcohol use, such as normative beliefs.

A program overhaul seems to be exactly what the DARE program has done. Their
new program ‘keepin’ it REAL’ was developed by the Drug Resistance Strategies Project to
change cultural norms on drug use using culturally based narrative and performance
framework. Despite this change the focus is similar to the original DARE program, as the
main components are communication and life-skills training, such as drug resistance (REAL
= Refuse, Explain, Avoid, Leave) and decision making. However, the skills taught are based
on validated theories and strategies and an effort was made to incorporate values and
narrative from differing cultures into the curriculum (Hecht et al., 2003). While this approach
was initially promising (Hecht et al., 2003), subsequent studies found little evidence for

efficacy for the program in 5" or 7 grade (Elek, Wagstaff, & Hecht, 2010; Marsiglia, Kulis,
y prog g g
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Yabiku, Nieri, & Coleman, 2011). With the new findings of the efficacy of different
approaches at different ages, it is unsurprising that the intervention may be less effective for
different age groups. However, due to the widespread use of this program, they are in a
privileged position where they can continue to provide care to thousands of adolescents and

therefore should continue to alter their program to reflect the best evidence-based practice.

While the universal program, DARE, may have had varying levels of success, the
Preventure program provides an example of one of the more successful targeted
interventions. This program is a two 90-minute session intervention delivered by masters
level psychologists. There is also a version of the intervention that is delivered by trained
school staff: the Adventure program. Initially developed for adult female treatment-seeking
drug and alcohol users (Conrod et al., 2000), the program was then revised for adolescents
using focus groups to devise age-relevant scenarios and content (Conrod, Stewart, Comeau,
& Maclean, 2006). The Preventure and Adventure programs target the personality risk factors
of impulsivity and neurotic personality traits, which have been linked to separate pathways of
adolescent alcohol use (Conrod et al., 2006). To identify those at risk, adolescents are
screened for four personality traits, identified as lower-order factors of impulsivity and
neuroticism: Anxiety Sensitivity, Negative Thinking, Sensation Seeking, and Impulsivity
(Conrod, Castellanos, & Mackie, 2008). Screening is conducted using the Preventure group's
Substance Use Risk Profile Scale (SURPS). Adolescents scoring one standard deviation or
higher on one or more of these personality risk traits are invited to participate in the program.
In this sense, only those deemed most at risk are targeted for the intervention. Adolescents
are delivered a manualised intervention consisting of psychoeducation, motivational
interviewing and cognitive-behavioural skills training specifically targeting cognitions
relevant to their risk factor (e.g., boredom-susceptibility and reward-seeking for the Sensation
Seeking condition; Conrod et al., 2008). Several studies have been conducted showing the
small to moderately sized effectiveness of the intervention on reducing the likelihood and
growth of adolescents drinking and binge drinking during the follow-up periods (up to 24
months; Conrod et al., 2013; Conrod, Castellanos-Ryan, & Mackie, 2011; Conrod et al.,
2008, 2006; O’Leary-Barrett, Castellanos-Ryan, Pihl, & Conrod, 2016). Interestingly, there
was also possible evidence of herd effects with adolescents identified as low risk and who did
not receive an intervention also benefiting in schools where their high-risk peers had received
an intervention (Conrod et al., 2013). While there has been evidence that the interventions

can reduce adolescent mental health problems (Castellanos & Conrod, 2006; O’Leary-Barrett
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et al., 2013), a recent study specifically investigating this question found no evidence of

Preventure’s effectiveness for mental health outcomes (Goossens et al., 2016).

Despite encouraging findings for Preventure, there remains some question over the
nature of the targeted effects. Despite all studies delivering four differing interventions, it is
not clear that they are equally effective in reducing alcohol use. Indeed, some recent studies
have combined these four groups into one single intervention group for analyses (e.g.,
Goossens et al., 2016; O’Leary-Barrett et al., 2016). While this certainly improves
parsimony, it does not answer the question of whether the targeted cognitions are
differentially affecting persons with different risk factors. Indeed, earlier studies which did
analyse condition differences showed that only the Sensation Seeking group demonstrated
significant reductions in binge-drinking from the intervention (Conrod et al., 2008, 2006).
More recent work has shown similar findings, with the largest effects of the program on
reducing binge drinking outcomes being found for the Sensation Seeking and Anxiety
Sensitivity groups (Lammers et al., 2017). However, delayed growth in future drinking was
only found within the Sensation Seeking group (Lammers et al., 2017). While Anxiety
Sensitivity and Hopelessness (a precursor to Negative Thinking) interventions have
separately shown increased abstinence, and reduced consumption and alcohol problems
(Conrod et al., 2006; Lammers et al., 2017) these results were not found in a other
investigations (Conrod et al., 2008). Additionally, when those identified as having a specific
risk factor were delivered an incongruent program, there was only a small reduction in
outcomes (Conrod et al., 2000). These inconsistent results show the appropriateness of
evaluating the interventions separately to provide useful and interesting information as to the

differing treatment effects based on personality risk factors.

Mindfulness-based interventions for alcohol use

One particular personality risk factor for alcohol use, which will be discussed in the
next chapter, is impulsivity. Impulsivity is considered particularly pertinent for adolescents
due to the neurological immaturity discussed above, that is, that the neurological processes
involved in self-regulation and reward saliency are still developing at this age. Mindfulness
Meditation has been proposed as a strategy to reduce alcohol consumption through the

mechanism of reducing impulsive behaviours.

Mindfulness derived from Buddhist practices and was adapted for Western therapy

use by Jon Kabat-Zinn as a strategy for stress-reduction (Mindfulness-Based Stress-

16



Reduction; MBSR; Kabat-Zinn, 1990). It has since been incorporated into Cognitive and
behavioural therapies, including Mindfulness-Based Cognitive Therapy (MBCT; Segal,
Williams, & Teasdale, 2002), Dialectical Behaviour Therapy (DBT; Linehan, 1987, 1993)
and Acceptance Commitment Therapy (ACT; Hayes, Strosahl, & Wilson, 1999). Theoretical
components of mindfulness include nonjudgmental, deliberate attention to one’s experiences.
Practice usually involves formal meditation exercises and informal attention practice, e.g.,
concentrating on eating or daily activities. This deliberate attention has been seen as a

possible moderator of rash, thoughtless behaviour.

Mindfulness has been proposed as a strategy to reduce impulsive substance use
choices even in high-risk populations. When Mindfulness was taught to a small group (N =
10) of incarcerated male adolescents who were partaking in court-mandated substance-abuse
treatment, one remarked that Mindfulness had assisted him with his decision making:
“Instead of reacting I can just stop, think about it, feel me, you know I can actually choose
instead of reacting to i’ (Himelstein, Saul, Garcia-Romeu, & Pinedo, 2014). Another

adolescent indicated Mindfulness had helped him abstain from substance use:

“I aint gonna lie. I was supposed to not come back to camp, and I was supposed to hit
the blunt [marijuana], when I was in the house. ‘Cause my boy, when we got back to
the house, he was out there rolling a blunt. I ain’t gonna lie, once I seen him in the
wheelchair, I already knew I was gonna do something; drink, or something ... I used
STIC [a Mindfulness technique from the intervention - Stop, Take a breath, Imagine
the future consequences, and Choose]. I kinda looked at him (takes a deep breath
while talking), and I took a deep breath, and just calmed down, sat down, and I was
like, “damn man, it’s good to see you.” But at the same time I was really thinkin’
about the blunt. He was like, “you gonna smoke?” I was like, “nah, I'm good.” he
was like, ‘‘fool, what the fuck? Since when do you say no?” I felt more me, doing me.

I’'m like, “nah I'm good” ... you feel me?” (Himelstein et al., 2014)

The ability to self-regulate in the face of temptation is the exact goal of these interventions
for substance use, and Mindfulness may be uniquely placed to facilitate this outcome as it has
been shown to improve emotion regulation in adolescents (Deplus, Billieux, Scharff, &

Philippot, 2016).

The mechanism of effect of Mindfulness has been hypothesised as greater executive

control, including inhibitory control, attention, and emotion regulation (Chambers, Gullone,
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& Allen, 2009; Mrazek, Franklin, Phillips, Baird, & Schooler, 2013; Oberle, Schonert-Reichl,
Lawlor, & Thomson, 2012; Semple & Burke, 2012; Teper, Segal, & Inzlicht, 2013).
Increased mindful attention predicts inhibitory control abilities in young adolescents (Oberle
et al., 2012). There is also evidence in adult populations that consistent mindfulness practice
increases grey matter in the prefrontal cortex and insula over time, which are implicated in
executive control and emotional awareness (Witkiewitz, Lustyk, & Bowen, 2013). It is
hypothesised that these changes may cause functional improvements in “top-down” control

of emotions and impulses through improved present-moment awareness.

One could see Mindfulness as an antipode of impulsivity (i.e., more mindful = less
impulsive). Similarities include concepts of present, where mindfulness encourages present-
moment awareness and impulsivity is associated with a preoccupation with moment-to-
moment experiences with decreased ability to limit behaviour based on future consequences
(Dawe, Gullo, & Loxton, 2004; Murphy & MacKillop, 2012). Indeed, in several domains,
mindfulness and impulsivity are negatively correlated (Lattimore, Fisher, & Malinowski,
2011; Murphy & MacKillop, 2012; Robinson, Ladd, & Anderson, 2014). However, several
studies have found areas where mindfulness and impulsivity do not overlap. Murphy and
MacKillop (2012) found that mindfulness did not correlate with sensation seeking or
discounting of delayed rewards (both central components of impulsivity) and Lattimore and
colleagues (2011) found that mindfulness was associated with disinhibition but not restraint.
Further studies have found varying strengths and of relationships between mindfulness and
impulsivity (Peters, Erisman, Upton, Baer, & Roemer, 2011; Robinson et al., 2014). These
findings are consistent with the multifaceted nature of impulsivity, with current theories
proposing it comprises between two (Dawe & Loxton, 2004) and five factors (Cyders et al.,
2007), which will be discussed further in Chapter 3. This in itself supports the hypothesis that
impulsivity is a separate construct to mindfulness. Taken together, the evidence indicates that

Mindfulness and Impulsivity are related but not the same trait.

Mindfulness has demonstrated mixed evidence of efficacy. In their systematic review
of the literature, Zgierska and colleagues (2009) concluded that there is preliminary evidence
for the efficacy of Mindfulness or mediation-based interventions to assist substance abuse
treatment outcomes and reduce relapse. The review by Goyal and colleagues (2014) also
concluded that further research needed to be conducted in this area as they consider there to
be insufficient evidence for Mindfulness on substance abuse treatments at present (Goyal et

al., 2014). Khoury and colleagues conducted a meta-analysis of Mindfulness-based therapy
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(MBT) across mental and physical health outcomes and included 8 pre-post design studies
where alcohol/substance was the primary outcome. They found that the effects of MBT were
larger for psychological conditions overall and Hedge’s g for the 8 substance use trials ranged
from .07 to 1.6 with an average of .48 (medium effect size; Khoury et al., 2013). Despite this,
the authors conclude that the weight of evidence and the effect sizes of the interventions
favour existing Cognitive Behavioural Therapy treatments. Thus, the gold standard evidence
currently shows that mindfulness interventions range in effect according to the chosen
outcome and further studies are required to determine specific effects and strengthen the

evidence base for this treatment.

In adolescent populations, Mindfulness interventions show evidence for improving
mental health outcomes, including depression, anxiety, stress, self-esteem, sleep quality,
attention, and behavioural problems (Biegel, Brown, Shapiro, & Schubert, 2009; Bogels,
Hoogstad, van Dun, de Schutter, & Restifo, 2008; Khoury et al., 2013; Raes, Griffith, Gucht,
& Williams, 2014). Greater Mindfulness abilities have also been associated with reduced
alcohol use (Robinson et al., 2014). While there have been few studies investigating the
effects of Mindfulness alone on substance use in adolescent populations, there has been
preliminary support for Mindfulness as a prevention intervention for adolescent alcohol

misuse and as a supplementary addition to existing interventions.

Mindfulness techniques have been shown to reduce alcohol consumption and
frequency of use compared to a wait-list control when added to CBT and MI school-based
intervention as an “after-care” strategy (total N = 67; Harris, Stewart, & Stanton, 2017).
When Mindfulness-Based Stress Reduction (MBSR) was included within a cognitive therapy
and psychoeducation-based sleep intervention for 55 substance-abusing adolescents who
reported sleep or daytime sleepiness problems, the authors found that program completers
had lower drug problems than non-completers at the 12-month follow-up (Bootzin &
Stevens, 2005). However, it is difficult to determine the cause of these effects due to the
comprehensive intervention and lack of control group. Indeed, a later uncontrolled trial on a
separate sample of adolescents (V= 55) by the same research group concluded that the
improved sleep may have been the cause of the reduced substance use-related problems
(Britton et al., 2010). However, this latter study did include an active control (sleep
intervention + cognitive therapy versus sleep intervention + MBSR) and the Mindfulness
condition reported enhanced sleep outcomes with dosage effects (self-reported frequency of

Mindfulness meditation significantly predicted improved sleep outcomes; Britton et al.,
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2010). Therefore Mindfulness meditation possibly indirectly improved substance-use
outcomes (Britton et al., 2010). As with the adult studies, mindfulness shows promising
initial findings but further investigation and more robust studies are required to determine the

effects of mindfulness on adolescent substance use.

The lack of an appropriate control is widespread throughout the mindfulness efficacy
literature. The meta-analysis of mindfulness-based therapy by Khoury and colleagues (2013)
found that only 35 (approximately 17%) of their 209 included studies included an active
psychological control condition, with the remaining using a pre-post design or comparing the
mindfulness-based therapy to a waitlist control. However, there was little effect of
Mindfulness-Based Therapies when compared to psychological treatments at the final follow-
up. The psychological interventions included relaxation, psychoeducation, and behavioural
therapies including Cognitive Behaviour Therapy. That is to say, Mindfulness-Based Therapy
was effective in targeting psychological disorders, particularly anxiety and depression. It was
not more effective than active controls (Khoury et al., 2013). This provides further support
for the need for active controls as mindfulness may be effective but perhaps not more

effective than existing treatments.

The content of active controls should be equivalent to the intervention condition.
Zoogman and colleagues (2015) conducted a meta-analysis on mindfulness interventions for
youths. While they categorised 60% of their sample as having active control comparisons,
this appeared to be including treatment as usual. For example, other school classes and health
education classes were considered active controls. They found a small overall effect size of
mindfulness interventions when compared to active controls. The small effect size increased
to a moderate effect size when only including clinical samples. However, it could be argued
that treatment as usual is not an active control as it would be the same as not receiving the
intervention, i.e., status quo. Therefore, it is uncertain what effects mindfulness has for

adolescents when compared to other psychological intervention or active controls.

Both of the reviews by Zoogman and colleagues (2015) and Khoury and colleagues
(2013) collapsed effects across treatment outcomes, which reduces interpretability of
effectiveness for specific outcomes. For adults, there is good evidence that Mindfulness
delivered in aftercare assists in relapse prevention post substance use treatment compared to
existing relapse prevention strategies, including cognitive behavioural therapy (Bowen et al.,

2014). Further, Mindfulness-based interventions show small-to-large effect sizes for adult
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alcohol outcomes (quantity and frequency of use), with evidence of reductions in craving and
withdrawal symptoms (Li, Howard, Garland, McGovern, & Lazar, 2017). However, is little
recent evidence regarding the effect of mindfulness on substance use outcomes specifically

for adolescents.

In sum, methodological limitations persist in investigations of Mindfulness efficacy
(Farias et al., 2016; Zgierska et al., 2009). For adolescent substance use especially, there is a
dearth of large-scale, well-controlled trials. Enthusiasm over the treatment has led to its
application to a wide range of cohorts and disorders. Current recommendations include using
rigorous scientific methods including active controls to narrow this scope and determine in
what situations and for whom Mindfulness is effective and the mechanisms of its success
(Farias et al., 2016; Li et al., 2017). Further, alternative explanations for effects on outcomes
need to be explored, particularly in adolescents, including whether Mindfulness has effects
above and beyond other psychological treatments and active controls such as relaxation
(Sedlmeier et al., 2012). This thesis aims to contribute to this line of knowledge by
investigating possible mechanisms by which mindfulness may impart benefits (i.e., reduced
impulsivity), and by testing the use of mindfulness in a well-controlled, population-specific

clinical trial.
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Chapter 3: Cognitive and Personality Risk Factors for Adolescent
Alcohol Use

Cognitive and personality risk factors

Over the past few decades, there has been increasing interest in mechanisms of risk
pertaining to alcohol use in adolescence. Modifiable risk factors may provide targets for
prevention of early onset of alcohol use, even within groups where there are disadvantageous
environmental or genetic factors (Conrod, 2016; Stockings et al., 2016). As discussed
previously, these modifiable risk factors may form the basis of targeted interventions or may
be used to explain the mechanisms of change in universal interventions. This chapter will
discuss impulsivity, alcohol-expectancies, and drinking-refusal self-efficacy as potential
mechanisms of risk, which may be able to be targeted with early intervention to ameliorate

future alcohol-related harm.

Impulsivity

Impulsivity is a robust predictor of concurrent and future alcohol use. Longitudinal
analyses have found that impulsivity traits in childhood and early adolescence are predictive
of concurrent adolescent alcohol consumption and problematic alcohol use (Stautz & Cooper,
2013) as well as future alcohol and drug misuse (Moffitt et al., 2011; Nigg et al., 2006; Tarter
et al., 2003). This relationship was found to be independent of 1Q, social class, parental
alcohol use disorder, antisocial personality disorder, attention deficit hyperactivity disorder
(ADHD), age, and conduct symptoms (Moffitt et al., 2011; Nigg et al., 2006). While trait
impulsivity decreases during the transition from adolescence into adulthood, there are
individual differences in the rate of decline. Slower decreases in impulsivity predict higher
rates of growth in alcohol, cannabis, and cigarette use (Quinn & Harden, 2013). Individual
differences in adolescent impulsivity may alter trajectories of use, and therefore this construct
provides an area of interest for prevention and risk. To model this risk, we require a

consistent definition and operationalisation of impulsivity.

The factors comprising impulsivity have been debated. In 2004, Dawe and Loxton
noted that, while there was a consensus that impulsivity was a multi-dimensional construct,
there was little consistency in the definition of these factors (Dawe & Loxton, 2004). They
proposed that existing measures of impulsivity such as the Impulsiveness Questionnaire of
the Eysenck Personality Scales, Cloninger’s Novelty-Seeking scale, and the Barratt

Impulsivity Scale were all converging on a similar impulsivity construct, that of rash-
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spontaneous impulsiveness, or rash impulsivity. Rash Impulsivity is characterised by a
tendency to act without considering the consequences of one’s actions, e.g., “I often follow
my instincts, hunches or intuition without thinking through all the details”(Dawe & Loxton,
2004). Similarly, they proposed that Gray’s Behavioural Approach System (BAS)
Funseeking, Drive, and Reward Responsiveness subscales, as well as the Sensitivity to
Reward subscale of the Sensitivity to Punishment and Reward Questionnaire (SPSRQ) were
measuring impulsivity related to reward sensitivity or drive (Dawe & Loxton, 2004). Reward
Drive is characterised by an increased salience of, and stimulation by, reward, e.g., “If I see a
chance to get something I want, I move on it right away”. These two facets of impulsivity,

Rash Impulsivity and Reward Drive, were proposed as a two-factor impulsivity model.

It was hypothesised that the two-factor model of impulsivity, comprising of Rash
Impulsivity and Reward Drive, created distinct pathways of risk for substance use and other
addictive behaviours. Dawe and colleagues (2004) proposed that individuals high in Reward
Drive are more likely to be drawn to the perceived rewarding aspects of drug use and would
be more responsive to drug-related cues, thus increasing the risk for drug use onset and
maintenance. Individuals high in Rash Impulsiveness are less able to inhibit their behaviour
and thus may struggle to curb approach behaviour or cease drug use despite negative
consequences (Dawe et al., 2004). They further supported the two-factor model with
neurological research. It was argued that Reward Drive was related to hyperactivity in the
dopaminergic pathways of reward, particularly those extending from the ventral tegmental
area (VTA) to the nucleus accumbens, creating heightened reinforcement for positive drug
cues and subsequent craving. Rash Impulsiveness, on the other hand, was thought to be
related to less efficient functioning of the orbitofrontal cortex, which is involved in regulating
approach behaviour and the ability to inhibit responses (Dawe et al., 2004). This model of
substance use was named the 2-Component Approach to Reinforcing Substances (2-CARS)
model where each impulsivity factor is analogous to a car. Reward Drive can be seen as a
powerful car speeding towards a salient goal. The driver of the car could stop but they are
likely to reach their appetitive goal with greater velocity and find it more difficult to stop
quickly due to the power of the engine. The second car representing Rash Impulsiveness also
speeds towards an appetitive goal, however, this car has a fault in the braking system such
that the driver finds it difficult to stop when hazards (representative of negative behavioural
consequences) are apparent. The 2-CARS model is represented in Figure 1.1 (Gullo & Dawe,

2008).
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Figure 3.1 The 2-CARS model. Modified from Gullo and Dawe (2008).

Once the concept of impulsivity was recognised as multi-factorial, a discussion arose
as to which and how many factors it comprised (Gullo, Loxton, & Dawe, 2014). One theory
of impulsivity included four factors: negative Urgency, (lack of) Premeditation, (lack of)
Perseverance, and Sensation seeking (UPPS; Whiteside & Lynam, 2001), which was later
expanded to a five-factor model with the inclusion of positive urgency (UPPS+P; Cyders et
al., 2007) among others. In a critical review of impulsivity and addiction, Gullo et al. (2014)
that these additional impulsivity factors did not uniquely contribute to substance use beyond
the general categories of disinhibition (rash impulsiveness) and approach behaviour (reward
drive). Thus, a two-factor model was more parsimonious, more evidence-based and more

consistent with current neuroscientific findings (Gullo, Loxton, et al., 2014).

The 2-CARS model has been proposed for use in adolescent populations. In their
review, Gullo and Dawe (2008) linked the 2-CARS model to the adolescent period, stating
that this developmental period is associated with increased reward saliency and inhibitory
impairment due to hyperactivity in the limbic system and immature prefrontal cortex
neurodevelopment. This research group later supported the predictions of the 2-CARS in two
populations with developing alcohol use (Gullo, Ward, Dawe, Powell, & Jackson, 2011). A
large sample of young adults (N = 213) from the United Kingdom (mean age = 19.02 years,
SD = .99 years) and 286 Australian young adults (mean age = 21.01 years, SD = 5.66 years)
participated in cross-sectional surveys. The authors found that rash impulsivity was a robust

predictor of hazardous alcohol use. Reward Drive predicted hazardous alcohol use for the UK
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sample but not the Australian sample. It is noteworthy, though, that the differences in path
effect sizes between UK and Australia were not significantly different. They concluded that
Rash Impulsiveness is the more robust direct predictor. However, Reward Drive may be
affecting alcohol use via indirect pathways (Gullo et al., 2011). Further evidence for the
differing influences of the two factors can be found in the paper by Wood and colleagues
(2013). The authors found that the rash impulsivity and reward drive had differential effects
on adolescent substance use through mediating relationships on risk-taking, prosocial
behaviour, and family environment (Wood, Dawe, & Gullo, 2013). Thus, the 2-CARS shows
appropriateness and utility for use in adolescent populations, with each factor providing

separate pathways of risk for adolescent substance use.

The 2-CARS model has been supported in a range of contexts. It has shown predictive
and aetiological utility in young adult populations (Gullo, Loxton, et al., 2017; Gullo et al.,
2011) and for various addictive behaviours, including alcohol, heroin, ecstasy, and cannabis
use, disordered eating, and pathological gambling (Dawe & Loxton, 2004; Dissabandara et
al., 2014; Egan, Kambouropoulos, & Staiger, 2010; MacLaren, Fugelsang, Harrigan, &
Dixon, 2012). Despite these strengths, a limitation of the 2-CARS model is the focus on
biological and behavioural processes without considering cognitive factors that could explain
the differential pathways of risk. It has been proposed that alcohol-related cognitions derived
from Bandura’s Social Learning and Social Cognitive Theories play a mediating role. That is,
impulsivity alters cognitions regarding alcohol and these altered cognitions impact on alcohol
consumption (Gullo, Dawe, Kambouropoulos, Staiger, & Jackson, 2010a). Before these
relationships are discussed further, the background of these cognitions and their existing

applications to alcohol risk will be explained.

Alcohol-related cognitions

Social Learning Theory and Social Cognitive Theory

Social Learning Theory (Albert Bandura, 1977) arose in an era of behaviourism and
psychodynamics. Behaviourists advocated for a view of behaviour as learned through
experience and conditioning and Freudian theories proposed that subconscious needs,
impulses, and drives underlie motivation. For Bandura (1977), these explanations were
unhelpful in predicting psychological change or failed to explain behaviour learned without
evidence of rehearsal. They also did not explain different changes in behaviour depending on

context.
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Bandura (1977) expanded on behaviourist theories, agreeing that learning was
achieved through response consequences (positive and negative reinforcement or
punishment). However, he argued that learning occurred within an environmental and social
context and that “psychological functioning is a continuous reciprocal interaction between
personal, behavioural, and environmental determinants” (Bandura, 1977). Thus, we can
learn by observing others (modelling) as well as through direct experience. Response
consequences can also be vicariously processed, e.g., learning the outcomes of an action
through observation of someone’s experience in one’s social environment. Bandura
completed experiments to show this vicarious social learning, including the famous Bobo doll
experiment (Bandura, Ross, & Ross, 1961), which showed children observing the aggressive
actions of adults towards a ‘Bobo doll’ toy and later mimicking this behaviour without
prompting. This process of gathering information from which one can make hypotheses
regarding the outcomes of one’s actions and one’s efficacy in carrying out behaviour was
proposed as a cognitive mechanism that mediated the effects of environmental input on

behaviour. These concepts were the basis for outcome expectancies and self-efficacy.

Social Cognitive Theory (SCT), which Bandura espoused in his seminal work ‘Social
Foundations of Thought and Action’ (1986), expanded on SLT. Bandura proposed that
“human functioning is explained in terms of a model of triadic reciprocality in which
behaviour, cognitive and other personal factors, and environmental events all operate as
interacting determinants of each other”. Bandura postulated that individuals act according to
the perceived reinforcing outcomes the action would afford, i.e., their expectancies regarding
the outcomes of their actions. Additionally, he proposed that individuals develop
expectancies surrounding their abilities to carry out certain actions, which is termed self-
efficacy. SCT identifies the cognitive factors of outcome expectancies and self-efficacy as
central to behaviour initiation and maintenance (Bandura, 1986). When seen within the
context of triadic reciprocality, vicarious and direct environmental influences and behavioural
consequences may help to inform and reinforce these cognitive factors, just as expectancies

and self-efficacy may influence actions and shape one’s chosen environment.

Alcohol Expectancies

Outcome expectancies are pertinent to alcohol use and have been applied to both adult
and adolescent drinking. Alcohol expectancies are one’s beliefs of the rewarding and harmful
outcomes of drinking alcohol (Bandura, 1977; Brown, Christiansen, & Goldman, 1987). One

might believe that drinking alcohol will make them more able to socialise competently (a
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positive alcohol expectancy). They may also believe that drinking alcohol will cause them
increased risk of injury (a negative alcohol expectancy; Jones & McMahon, 1993; Leigh,
1989). These expectancies may alter their intentions to consume alcohol and therefore their

alcohol use behaviour.

A second, related mechanism of risk for alcohol use which is gaining popularity and
support is drinking motives (Kuntsche, Knibbe, Gmel, & Engels, 2005). Drinking motives
extend on alcohol expectancies and ask not only what people expect from alcohol use but
what do people wish to gain from drinking alcohol. Thus, drinking motives have been shown
to mediate the effects of alcohol expectancies on alcohol use (Diep, Schelleman-Offermans,
Kuntsche, De Vries, & Knibbe, 2016; Kuntsche, Knibbe, Engels, & Gmel, 2007). However,
drinking motives are only applicable to existing drinkers whereas alcohol expectancies need
not arise from direct personal experience or desires. As proposed in SLT, expectations may
be learned from personal experimentation or social contexts (Albert Bandura, 1977, 1986).
Alcohol expectancies can be formed through observation of friends and family and even
broader social influences such as media or advertising. Indeed, alcohol expectancies have
been reported in children as young as four years of age (Jester, Wong, et al., 2015; Kuntsche,
2017). Therefore, alcohol expectancies provide greater scope in investigating alcohol

outcomes in non-drinking adults and alcohol-naive populations such as adolescents.

One of the first papers to investigate alcohol use and patterns of alcohol expectancies
was conducted in 1980 by Brown, Goldman, Inn and Anderson. Experiments had previously
been conducted linking single alcohol expectations with the relevant behavioural response,
but this was the first study to identify a range of adult alcohol expectancies and associate
them with consumption (Brown, Goldman, Inn, & Anderson, 1980). They found that heavier
consumption of alcohol was associated with positive expectancies of sexual enhancement
(e.g., “after a few drinks, I am more sexually responsive”), and arousal/aggressive behaviour
(e.g., “drinking makes me feel flushed” and “after a few drinks it is easier to pick a fight”).
The same research group built on these results in future papers, finding that as positive
alcohol expectancies increased, so did alcohol consumption, e.g., occasional drinking college
students had the lowest positive alcohol expectancies, followed by non-excessive drinking
medical students, non-excessive drinking medical patients, moderate drinking college
students, heavy drinking college students, excessive drinking medical patients and finally
alcoholics who had the highest positive alcohol expectancies (Brown, Goldman, &

Christiansen, 1985). This pattern was replicated by other research groups who also found that
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alcohol expectancies were associated with drinking patterns and identified their utility in
alcohol use onset, maintenance, and treatment outcomes (Knight & Godfrey, 1993; Lee &

Oet, 1993).

Initial expectancy research exclusively focused on positive alcohol expectancies
before focus began to shift to include negative expectancies as important predictors of
alcohol use and treatment outcomes (Fromme, Stroot, & Kaplan, 1993; Jones & McMahon,
1994; Young & Oei, 1993). It is the combination of positive and negative beliefs that
influence drinking behaviour. It is easy to imagine that if someone has high expectations of
the rewarding aspects of alcohol use and very few expectations of the undesirable aspects of
alcohol use, then they will be at greater risk of drinking if given the opportunity. Lee, Greely,
and Oei (1999) investigated the relative importance of positive and negative alcohol
expectancies on alcohol consumption on a community sample of 193 adults. They measured
participants expectations around whether drinking alcohol will have a detrimental effect on
their affect or cause them to become dependent or lose control of their alcohol use (negative
expectancies) as well as positive alcohol expectancies surrounding improved sexual, social,
and cognitive functioning and reduction in tension. Alcohol outcomes were weekly
consumption, frequency of consumption, and quantity per drinking session. While negative
expectancies accounted for a larger percentage of variance in frequency of consumption (i.e.,
higher negative expectancies predicted less frequent consumption), positive expectancies
explained more unique variance in quantity per session (i.e., higher positive expectancies
were associated with increased consumption per session). Further, both positive and negative
alcohol expectancies predicted unique variance in each alcohol consumption outcome and the
authors concluded that both positive and negative alcohol expectancies should be included

when predicting alcohol use outcomes (Lee, Greely, & Oei, 1999).

Leigh and Stacy (2004) also found evidence to support separate mechanisms of effect
of positive and negative expectancies. They found that positive alcohol expectancies
predicted consumption amongst existing drinkers, and that negative expectancies predicted
abstinence from drinking (Leigh & Stacy, 2004). Despite this, commonly used measurement
tools only assess positive alcohol expectancies, so information about negative expectancies is
missing in much of the existing literature. Subsequently alcohol expectancies have been
identified as a risk factor for initiation and maintenance of Alcohol Use Disorders (Connor et
al., 2016) and have been frequent targets for alcohol use interventions (Scott-Sheldon, Terry,

Carey, Garey, & Carey, 2012; Young, Connor, & Feeney, 2011). Although cautions about
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inconsistent results have been made along with calls for greater clarification of treatment

mechanisms (Jones, Will, & Fromme, 2001)

Alcohol Expectancies Across the Lifespan

Alcohol expectancies change with age and experience with alcohol. Children as
young as 5 years old have thoughts about the effects of alcohol, usually learned from their
parents or persons within their sphere of influence (Jayne & Valentine, 2015). While alcohol
expectancies are predominantly negative during childhood (Jayne & Valentine, 2015; Leigh
& Stacy, 2004), positive expectancies increase into adolescence and early adulthood.
Copeland and colleagues found that the positive alcohol expectancies of children change as
they progress to adolescence. They assessed the alcohol expectancies of 76 second-graders,
59 third-graders, 65 fourth-graders, 63 fifth-graders, and 50 sixth-graders (total N =313) and
then followed them up over 6, 12, and 18 months. There was evidence that positive alcohol
expectancies increased with age, as older cohorts had higher alcohol expectancies than
younger cohorts cross-sectionally, and positive alcohol expectancies increased over time but
especially between third and fourth grade, and fourth and fifth grade (Copeland, Proctor,
Terlecki, Kulesza, & Williamson, 2014).

This increase in positive expectancies continues into mid-adolescence and predicts
alcohol consumption. Findings from the Millennium Cohort Study indicate that positive
expectancies predict drinking at age 11, and negative expectancies predict abstinence (Kelly
Yvonne et al., 2015). For 12-17-year-olds, Leigh and Stacy (2004) found that both positive
and negative expectancies predicted alcohol outcomes, but amongst existing drinkers
negative expectancies were not a significant predictor of use, indicating the increasing
importance of positive expectancies and their impact on consumption (Leigh & Stacy, 2004).
In a sample of 750 Norwegian adolescents surveyed and then followed-up annually for 2
years (M = 13.3 years, SD = .3 at Time 1) positive alcohol expectancies predicted alcohol use
at each subsequent year (Aas, Leigh, Anderssen, & Jakobsen, 1998). They also found that for
adolescents who had not yet consumed alcohol at Time 1, having positive alcohol
expectancies at Time 1 was related to alcohol initiation at Time 2. Further, the relationship
between alcohol use and positive alcohol expectancies was reciprocal as increased alcohol

use also predicted subsequent increases in positive alcohol expectancies (Aas et al., 1998).

Age also appears to impact alcohol expectancies in terms of strength and the areas of

expectancies present. Adults endorse a range of expectancies (Gullo et al., 2010a) and
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negative expectancies are a stronger predictor of alcohol outcomes for existing drinkers 36-60
years of age compared with those older or younger than this (Leigh & Stacy, 2004).
Comparatively, adolescent drinking is more influenced by expectancies regarding the positive
social outcomes of alcohol consumption (Jester, Wong, et al., 2015; Smith, Goldman,
Greenbaum, & Christiansen, 1995; Tomlinson & Brown, 2012; Young-Wolff et al., 2015),
which is unsurprising due to the influence of peers on appraisals and norms during this

developmental period (Colder et al., 2017).

Jester, Wong and colleagues (2015) investigated changes in alcohol expectancies in
childhood using a sample of 614 children and adolescents assessed at 3-year intervals (ages
6-8 at Time 1; ages 15-17 at Time 4). Additionally, 460 of the children had one or both
parents with a current or previous alcohol use disorder. A bidirectional effect of social
alcohol expectancies was found. Social/relaxation expectancies (e.g., “drinking beer or wine
would help me make friends/relax me”) predicted earlier onset of binge drinking and drinking
to intoxication and onset of alcohol use increased social/relaxation expectancies.
Social/relaxation expectancies were higher for children of alcoholics from Time 2 (aged 9-11
years) onwards (Jester, Wong, et al., 2015) indicating possible vicarious learning as predicted

by SLT and SCT.

This reciprocal relationship was initially found by Smith and colleagues (1995) who
showed that increased adolescent expectancies regarding social facilitation were predictive of
increased future alcohol consumption and high consumption was associated with increased
endorsement of social facilitation expectancies (Smith et al., 1995). Tomlinson and Brown
(2012) also supported the relationship between social alcohol expectancies and alcohol
outcomes in adolescents but found that being socially anxious reduced this relationship. They
hypothesised that socially anxious youths had been less exposed to situations where drinking
may have been an option. Thus they were consuming less alcohol and not experiencing the
reciprocal additive effects of alcohol consumption on social alcohol expectancies (Tomlinson
& Brown, 2012). It is also possible that genetic influences increase after the onset of alcohol
use. Young-Wolff and colleagues concluded in their analysis of 1,292 adolescent twins that
environmental factors can account for much of the difference in alcohol-related expectancies
prior to the onset of alcohol use, but that genetic factors are increasingly predictive of
expectancies after onset (Young-Wolff et al., 2015). They speculated that this may have been
due to genetic differences in physiological responses becoming apparent once alcohol had

been consumed. Prior to this, environmental factors played a larger role.
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SCT predicts that context is important to expectancies and behaviours and yet few
studies take this into account. Indeed, social expectancies should and are influenced by social
contexts, such as peer drinking norms (Colder et al., 2017). Alcohol expectancies were found
to be associated with alcohol use modality in a large sample (N = 1,580) of adolescents.
Those who were social drinkers reported social-related expectancies and those who
experienced alcohol-related problems expected alcohol to improve the cognitive and motor
functioning (Christiansen & Goldman, 1983). These factors were as predictive of alcohol use

as demographic variables.

Drinking Refusal Self-Efficacy.

As discussed previously, SCT identifies expectations regarding control over one’s
actions (self-efficacy) as crucial in explaining behavioural onset and continuance (Bandura,
1986). Self-efficacy within the context of alcohol research typically focuses on an
individual’s perceived ability to refrain from drinking in various situations. Self-efficacy is a
robust predictor of alcohol use disorder (AUD) treatment outcomes, where decreased self-
efficacy predicts poorer outcomes (Adamson, Sellman, & Frampton, 2009; Kadden & Litt,
2011; Oei & Baldwin, 1993; Young et al., 2011; Young, Oei, & Crook, 1991).

Drinking refusal self-efficacy was conceptualised after alcohol expectancies. Young
and colleagues (1991) proposed that self-efficacy may contribute to treatment and relapse
outcomes in conjunction to alcohol expectancies. In developing the Drinking Self-Efficacy
Questionnaire (later modified as the Drinking Refusal Self-Efficacy Questionnaire), they
demonstrated that drinking refusal self-efficacy combined with personality factors were able
to distinguish between problem and non-problem drinkers in two community samples (Young
et al., 1991). Factor analyses revealed three separate domains of self-efficacy relevant to
drinking refusal. These were 1) Opportunistic, i.e., self-efficacy when the opportunity to
drink is presented, 2) Emotional Relief, i.e., self-efficacy when feeling tense or experiencing
negative emotions, 3) Social Pressure, i.e., self-efficacy when in a social context with
drinking present (Young et al., 1991). Drinking refusal self-efficacy moderates the effect of
protective behavioural strategies on alcohol consumption (Ehret, Ghaidarov, & LaBrie, 2014)
and has been proposed as a mechanism for change and stages of change in alcohol
interventions (Black & Chung, 2014; Cho, 2005). However, much of the research into
drinking refusal self-efficacy does not examine this construct alone but as a co-predictor with
alcohol expectancies, due to their shared theoretical background as alcohol-related cognitions

derived from Social Cognitive Theory.
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Relationship between alcohol expectancies and drinking refusal self-efficacy

Oei and Baldwin (1993) identified drinking refusal self-efficacy and alcohol
expectancies as crucial in the acquisition and maintenance of alcohol use and abuse. They
proposed that the acquisition phase was characterised by a cognitive consideration of alcohol
behaviour, which was influenced by one’s beliefs of the outcomes of alcohol use
(expectancies; Oei & Baldwin, 1993). Self-efficacy is then hypothesised to mediate the path
between consideration and behavioural outcome, e.g., positive beliefs about alcohol use
outcomes may not impact behaviour if drinking refusal self-efficacy is high. The pairing of
alcohol opportunity and behaviour (influenced by expectancies and drinking refusal self-
efficacy) then creates a conditioned response, where alcohol-related cues may prompt
automatic processing and craving. Further, beliefs about drinking and self-efficacy outcomes
are also reinforced. These conditioned associations and strengthened beliefs are proposed as a
mechanism behind the maintenance of alcohol use and abuse (Oei & Baldwin, 1993). These

relationships are represented in Figure 3.2 below.
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AE = Alcohol expectancies
DRSE = Drinking refusal self-efficacy

Figure 3.2 “A conceptual two-process model of alcohol use and abuse.” Replicated from Oei
and Baldwin (1993).

Note. “Solid lines denote links between cognitive constructs and the stages of drinking
behaviours; dashed lines indicate the temporal sequence of drinking behaviours. For practical
purposes, cognitive constructs are hypothesised to intervene between awareness of the need

state and performance of the behavioural response.” (Oei & Baldwin, 1993)

Initial investigations of the relationship between alcohol expectancies and drinking
refusal self-efficacy supported their related but differential effects on alcohol outcomes.
Where alcohol expectancies predicted the quantity of alcohol use, drinking refusal self-
efficacy predicted the frequency of use and maximum consumption per single drinking
occasion in a community sample (Lee & Oei, 1993). The differential effects of alcohol
expectancies and drinking refusal self-efficacy on frequency and quantity of alcohol
consumption were supported using structural equation modelling by Baldwin, Oei, and

Young (1993). In young adults, both drinking refusal self-efficacy and positive alcohol
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expectancies explain unique variance in levels of alcohol dependence as well as frequency
and quantity of use (Young, Connor, Ricciardelli, & Saunders, 2006). These beliefs are
specific to alcohol use and do not reflect general beliefs about addictive substances, as shown
by Oei and Burrow (2000) who found that alcohol expectancies and drinking refusal self-

efficacy did not predict tobacco or caffeine consumption (Oei & Burrow, 2000).

The clinical utility of the interactive effects of these constructs was shown by Brown
and colleagues (1998). They found that decreases in expectancies regarding the effect of
alcohol were greater over alcohol and drug treatment if initial drinking refusal self-efficacy
was low. This may mean that decreased drinking refusal self-efficacy can lead to the
willingness to re-examine other alcohol-related cognitions. Connor and colleagues (2007)
found that increased alcohol expectancies and decreased drinking refusal self-efficacy were
associated with increased severity of dependence in a sample of alcohol-dependent treatment
seekers (Connor, Gudgeon, Young, & Saunders, 2007). Further, it is proposed that different
profiles of alcohol expectancies and drinking refusal self-efficacy can distinguish between
social drinkers, binge drinkers, and heavy drinkers (Morawska & Oei, 2005; Oei &
Morawska, 2004).

Connor and colleagues (2011) tested the effect of the SCT variables on adolescent
alcohol use. They investigated the prospective effects of alcohol expectancies and drinking
refusal self-efficacy on alcohol use cross-sectionally and then 1 year later using an adolescent
sample (Time 1 N =192, Time 1 mean age= 13.8 years, SD = 0.5 years). They found that the
effect of alcohol expectancies on Time 2 alcohol use was mediated by drinking refusal self-
efficacy, that is increasing alcohol expectancies significantly decreased drinking refusal self-
efficacy, which in-turn significantly increased alcohol use 1 year later (see Figure 3.3 below).
This mediational pathway is predicted by the two-process model of acquisition and
maintenance of alcohol use and abuse (Oei & Baldwin, 1993). These mediational
relationships have also been found in adult and alcohol-dependent populations as well as in
cannabis users (Baldwin et al., 1993; Connor et al., 2008; Connor, Gullo, Feeney, Kavanagh,

& Young, 2014).
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Figure 3.3. “Prospective structural model of AEs [Alcohol Expectancies] and DRSE
[Drinking Refusal Self-Efficacy] predicting future drinking (N= 192).” Replicated from
Connor et al. (2011).

Note. “Model includes gender, age, peer drinking, past-year cigarette use, SDQ [Strengths
and Difficulties Questionnaire] Difficulties and SDQ Strengths score as covariates, each with
direct effects on all latent variables. However, for clarity, these variables are not depicted.”

(Connor, George, Gullo, Kelly, & Young, 2011)

Reduced drinking refusal self-efficacy is a risk factor for future alcohol use in
adolescents and mediates the relationship between alcohol use and other risk factors such as
alcohol expectancies and impulsivity (Connor et al., 2011; Gullo et al., 2010a; Harnett,
Lynch, Gullo, Dawe, & Loxton, 2013). While both cognitions predict alcohol use, drinking
refusal self-efficacy appears to be the more robust predictor, explaining larger amounts of
variance and mediating the effects of alcohol expectancies and other risk factors on alcohol

use (Connor et al., 2008, 2011; Ehret et al., 2014).
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Associations between Impulsivity and Alcohol-Related Cognitions

Building on the 2-CARS model, Gullo and colleagues (2010) proposed that the SCT
factors of Alcohol Expectancies and Drinking Refusal Self-Efficacy may represent specific
cognitive mechanisms by which Rash Impulsiveness and Reward Drive impact hazardous
alcohol use (see Figure 3.4 below for a visual representation of the proposed model and
hypothesised relationships). They argued that individuals higher in Reward Drive would be
predisposed (by virtue of their hyperactive dopaminergic reward system) to focus on the
positive aspects of alcohol consumption and that the saliency of the learned rewards of
alcohol use would be heightened. Thus they proposed that Alcohol Expectancies would
mediate the relationship between Reward Drive and hazardous alcohol use (Gullo et al.,
2010; hypothesis 1). Further, due to the conceptualisation of Rash Impulsiveness as reflecting
individual difference in inhibitory control, the authors proposed that individuals high in Rash
Impulsiveness would have lower Drinking Refusal Self-Efficacy (i.e., reduced belief in their
ability to inhibit their impulse to drink) and that this cognitive factor would mediate the
relationship between Rash Impulsiveness and hazardous alcohol use (hypothesis 2). That is,
those people with a tendency to act without thinking may believe they would be less able to
refuse alcohol. This lowered self-efficacy increases the likelihood of them drinking, which in
turn reinforces beliefs of low drinking refusal self-efficacy. Finally, they hypothesised that
the cognitive mediators would also be interdependent, with increased positive alcohol

expectancies decreasing drinking refusal self-efficacy (hypothesis 3).

Alcohol
o4
Expectancies .
* ! Hypothesis |
+
Reward Drive
_ Hazardous
p Alcohol Use
Rash
Impulsiveness :
= .| Drinking Refusal Hypothesis 2

Self-Efficacy

Figure 3.4. A simplified diagrammatic illustration of the hypothesised mediating
relationships proposed by Gullo and colleagues (2010).

36



Gullo and colleagues (2010) investigated these hypotheses using Structural Equation
Modelling in a sample of young adults and a sample of treatment-seeking substance users. In
the young adult sample (N = 342, Mean age = 21.16 years, SD = 5.16 years) hypothesis 2 was
supported (partial mediation effect). While Reward Drive did predict alcohol expectancies,
no direct relationship was found between alcohol expectancies and hazardous alcohol use
when controlling for socially-desirable responding. Instead, the effect of expectancies on
alcohol use was mediated though drinking refusal self-efficacy (thus supporting and
expanding on hypothesis 3). The same outcomes were found in the treatment-seeking
substance users sample (N = 178, Mean age = 34.1 years, SD = 7.7 years); however, full,
rather than partial, mediation was found for hypothesis 2. Thus, the authors were successful
in identifying distinct cognitive mediators of Rash Impulsiveness and Reward Drive on
hazardous alcohol use. From this research, novel mechanisms of change can be targeted in
intervention efforts. This model has since been referred to as the bioSocial Cognitive Theory
(bSCT; Papinczak, Connor, Harnett, & Gullo, 2018) and will be referred to as such in the

proceeding chapters.

The bSCT has also been shown to provide a good fit to data from adults and young
adults. Kabbani and Kambouropoulos (2013) utilised a sample of 132 adults ranging from 18
— 70 years of age (mean age, = 33.96 years, SD = 14.91 years) and tested the bSCT model
compared to hypotheses derived from the Acquired Preparedness Model (APM). The APM
predicts that disinhibition (analogous to Rash Impulsiveness) impacts alcohol expectancies,
rather than Reward Drive as theorised in the bSCT model (Smith & Anderson, 2001). They
found that the bSCT model provided a better fit to the data than the alternative model. As
predicted Reward Drive was directly associated with increased Alcohol Expectancies, which
increased alcohol use and Rash Impulsiveness increased perceived impaired control of
alcohol use (a different but theoretically consistent measure of DRSE), which in turn
increased alcohol use (Kabbani & Kambouropoulos, 2013). Harnett and colleagues (2013)
replicated the bSCT model in a sample of 378 undergraduate psychology students (Mean age
= 20.32 years, SD = 4.45 years). They found support for the mediating impact of positive
alcohol expectancies on the relationship between Reward Dive and Hazardous Drinking (see
Figure 3.5). They also found that Drinking-Refusal Self-Efficacy partially mediated the effect
of Rash Impulsivity on Hazardous Drinking, as predicted. However, they did not find that
Drinking Refusal Self-Efficacy mediated the relationship between Reward Drive and

Hazardous alcohol use through the effect of Positive Alcohol Expectancies. Further, they
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found statistical support for an additional path in the model between Rash Impulsivity and
Positive Alcohol Expectancies. They hypothesised that participants high in Rash
Impulsiveness may be cognitively biased towards discounting negative outcomes of drinking

and therefore would have elevated Positive Alcohol Expectancies.

i DRSEQR

Figure 3.5. “Final structural model of the relationship between impulsivity, alcohol-related
cognition, and hazardous alcohol use.” Replicated from Harnett et al. (2013).

Note. “Standardised parameter estimates are presented. Estimates appearing above-right of
endogenous variables indicate the amount of variance explained (R2). All estimates are
statistically significant at p <.05. Note: SR, Sensitivity to Reward; PAOE, Positive Alcohol
Outcome Expectancies; 17, Impulsiveness scale; DRSEQ-R, Drinking Refusal Self-Efficacy
Questionnaire-Revised; AUDIT, Alcohol Use Disorders Identification Test.” (Harnett et al.,
2013)

As mentioned previously, genetic factors appear to influence the development of
disordered alcohol use (Young-Wolff et al., 2015). Several papers have investigated the
impact of genes on the components of the bSCT model. Gullo and colleagues (2014) found
that the relationship between rash impulsiveness and alcohol consumption in an alcohol
dependent population was not moderated by genes commonly implicated in risky alcohol use

(the DRD2/ANKKI gene). The lack of gene moderation suggests that the effect of rash
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impulsiveness on alcohol consumption may be more driven by psychological rather than
biological mechanisms (Gullo, St. John, et al., 2014). However, the A1 allele of the DRD2
gene is associated with earlier onset of use and subsequently lowered drinking-refusal self-
efficacy (Connor et al., 2008), and binding of the C allele of the DRD2 gene is associated
with increased alcohol dependence for males (Swagell et al., 2012). Leamy and colleagues
(2016) hypothesised that polymorphisms implicated in alcohol use within the dopamine
(DRD2/ANKKI1 gene) and serotonin (HTR2A gene) systems would impact relationships
within the bSCT model. The authors did not find evidence for the polymorphisms moderating
the relationships between impulsivity, cognitions and alcohol use. However, there was a
novel finding of the direct impact of the HTR2A gene, as the presence of this gene was
associated with lower positive alcohol expectancies, higher drinking refusal self-efficacy and
reduced alcohol misuse (Leamy, Connor, Voisey, Young, & Gullo, 2016). Together these
findings suggest that there may be some impact of genes implicated in alcohol risk on alcohol
use onset and dependence and this may indirectly affect factors within the bSCT model.

However, the relationships within the bSCT model are not fully explained by genetic factors.

Alternative theories to bSCT, such as the Acquired Preparedness Model, have been
proposed for the cognitive mechanisms by which impulsivity imparts risk for alcohol use.
The theoretical mechanism behind the link between disinhibition and alcohol expectancies
theorised in the Acquired Preparedness Model relationship is that there is a learning bias
created by trait disinhibition (Smith & Anderson, 2001). That is, disinhibited individuals are
more likely to encode positive alcohol outcomes and less likely to encode adverse
consequences of alcohol use into their memory, biasing them towards increased positive and
decrease negative alcohol expectancies (Smith & Anderson, 2001). These altered
expectancies then place them at greater risk of alcohol misuse. The Acquired Preparedness
Model has accumulated promising but mixed support in the literature (Anderson, Smith, &
Fischer, 2003; Corbin, Iwamoto, & Fromme, 2011; Lopez-Vergara et al., 2012; McCarthy,
Kroll, & Smith, 2001; Settles, Cyders, & Smith, 2010).

Despite some support for the Acquired Preparedness Model, it includes some
limitations and conceptual gaps. The original Acquired Preparedness Model only included
one factor of impulsivity, disinhibition, whereas the current consensus is that at least two
factors should be considered in explaining substance use (Stautz, Dinc, & Cooper, 2017).
Only a few studies have altered the Acquired Preparedness Model to include a second factor

of impulsivity and there is inconsistency with how these factors are conceptualized, e.g.,
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positive and negative urgency (Settles et al., 2010) versus behavioural approach system and
behavioural inhibition sensitivity (Lopez-Vergara et al., 2012) versus sensation seeking,
impulsivity, and novelty seeking (Corbin et al., 2011). Secondly, the causal pathways within
the model may be better explained by other mechanisms. Rash Impulsiveness has been
related to alcohol expectancies even within the bSCT literature (e.g., Harnett et al., 2013)
However, the evidence shows that the effects of Rash Impulsiveness are better explained by
drinking refusal self-efficacy (Connor et al., 2011; Gullo et al., 2010a; Harnett et al., 2013).
Further, while alcohol expectancies are an important risk factor, previous research has shown
that drinking-refusal self-efficacy is a larger and more robust predictor of alcohol
expectancies (Connor et al., 2008, 2011; Ehret et al., 2014). Drinking refusal self-efficacy is
also central to predicted mechanisms of action for cognitive behavioural therapy alcohol use
interventions (Black & Chung, 2014; Cho, 2005; Connor et al., 2016). Therefore, the bSCT
model is more consistent with the current impulsivity literature, social cognitive theory, and
may provide increased utility in predicting risk and providing targets for treatment through

the inclusion of drinking refusal self-efficacy.

As well as providing utility in predicting risk for substance use behaviour, the bSCT
may provide useful information for treatments for drug-dependent individuals. Gullo and
colleagues (2014) investigated mechanisms of effect of rash impulsiveness on alcohol-
dependence severity in 143 adult alcohol-dependent inpatients. They found that perceived
impaired control (a proxy measure of drinking refusal self-efficacy) partially mediated this
relationship, suggesting that cognitive factors are an important mediating outcome for
impulsivity factors (Gullo, St. John, et al., 2014). Further, negative cannabis expectancies and
low coping self-efficacy predict treatment-seeking behaviour in cannabis-dependent users
(Papinczak, Connor, Feeney, Young, & Gullo, 2017). These factors, in turn, are predictive of
response to cognitive-behavioural therapy in those who seek treatment (Gullo, Matveeva,
Feeney, Young, & Connor, 2017). Additionally, positive cannabis expectancies partially
mediate the relationship between Reward Drive and cannabis outcomes and cannabis refusal
self-efficacy fully mediate the relationship between Rash Impulsiveness and cannabis
outcomes (Papinczak et al., 2018). This information gives possible targets for increasing
treatment seeking and improving treatment outcomes. Therefore, investigating these
relationships in adolescents may provide information into the most effective areas to target in

prevention interventions.
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Measuring Alcohol Expectancies and Drinking Refusal Self-Efficacy

To identify whether affecting alcohol expectancies and drinking refusal self-efficacy
cause change within prevention interventions, robust measurement of the constructs for
adolescents is required. Scales developed in non-adolescent populations have been applied to
this younger population to good effect, e.g., the Comprehensive Effects of Alcohol (COEA;
76-items; Fromme et al., 1993) questionnaire and the Effects of Drinking Alcohol Scale
(EDA; 27-items; Fromme & D’Amico, 2000; Leigh, 1987; Leigh & Stacy, 1993, 2004).
However, adolescent and adult behaviour differ in the relative importance of driving factors,
as adolescents place higher value on social outcomes (Aas, Klepp, Laberg, & Aarg, 1995;
Jones et al., 2001). Therefore, specificity to the population is vital for validity. Accordingly,

the focus will be on adolescent-specific measures in the present review.

Two common measures of adolescent alcohol expectancies are the 90-item Alcohol
Expectancy Questionnaire-Adolescent version (AEQ-A; Brown et al., 1987; Christiansen,
Goldman, & Inn, 1982) and the 24-item Drinking Expectancy Questionnaire—Adolescent
version (DEQ-A; Connor, George, et al., 2011; Young & Knight, 1989; Young & Oei, 1996).
Only one adolescent-specific measure of drinking refusal self-efficacy has been published,
the adolescent version of the Drinking Refusal Self-Efficacy Questionnaire-Revised
(DRSEQ-R; Oei, Hasking, & Young, 2005), the DRSEQ-RA (Connor et al., 2011; Young,
Hasking, Oei, & Loveday, 2007). Both the DRSEQ-R (for adults) and the DRSEQ-RA (for
adolescents) comprise 19-items and assess drinking refusal self-efficacy in three contexts;
under social pressure, when one feels in need of emotional relief, and when the opportunity
arises (Oei et al., 2005; Young et al., 2007). This three-factor structure has been confirmed in
both scales, where they each load onto a higher factor of Drinking Refusal Self-Efficacy
(Connor et al., 2011; Young et al., 2007). Both the DRSEQ-R and the DRSEQ-RA have been

shown to predict alcohol use outcomes (Connor et al., 2011; Young et al., 2007).

The AEQ-A is the adolescent version of the Alcohol Expectancy Questionnaire
(AEQ; Brown et al., 1987) and the DEQ-A is the adolescent version of the Drinking
Expectancy Questionnaire (DEQ; Young & Knight, 1989). Both the AEQ-A and the DEQ-A
assess expectancies of social facilitation and impaired cognitive and motor functioning. The
AEQ-A assesses the positive expectancies of global positive changes, changes in social
behaviour, improved cognitive and motor abilities, sexual enhancement, increased arousal,
and relaxation and tension reduction, and the negative expectancies of cognitive and motor

impairment. The DEQ-A includes the positive subscales of increased confidence and tension
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reduction and the negative subscales of cognitive and motor impairment and negative mood.
But as is reflective of the initial literature less emphasis is placed on negative expectancies in
the AEQ-A. Further, the adult measure, the AEQ does not measure negative expectancies,
although a separate 60-item questionnaire assessing adult negative expectancies has been
proposed as an adjunctive measure (the Negative Alcohol Expectancy Questionnaire; NAEQ;
McMahon & Jones, 1993). The lack of inclusion of negative expectancies limits the ability to
monitor changes in expectancies over time and with exposure to alcohol from adolescence to
adulthood, which previous research has shown is a common phenomenon (see ‘alcohol
expectancies across the lifespan’ section above). Comparatively, the DEQ-A includes two
negative subscales and is more easily compared to its adult counterpart due to having a
similar (but not identical) factor structure. Thus, the ability to map the growth of alcohol
expectancies over the life-span and compare adolescent and adult expectancies is more easily
facilitated by the DEQ and the DEQ-A, and these scales offer a more comprehensive

assessment of negative alcohol expectancies.

Another factor to consider in interventions is scale length to reduce participant burden
in clinical and in research contexts. The DEQ-A and the DRSEQ-RA are already relatively
short at 24 and 19 items, respectively. The AEQ-A comprises 90 items. One approach that
has been used to minimise test length when measuring expectancies is to administer a single
subscale of the AEQ-A, such as the changes in social behaviour measure (Young-Wolff et
al., 2015). However, using the subscales as stand-alone measures has not been independently
validated and assessing only positive expectancies may reduce construct validity and
comprehensiveness. A shortened version of the AEQ-A was created using 124
(predominately male) detainees at a juvenile correctional facility with a background of
alcohol and polysubstance use (Stein et al., 2007). However, this scale would need further
validation to determine appropriateness for use in a non-incarcerated adolescent population

with normative substance use.

By comparison, the DEQ-A is nearly one-quarter the length of the AEQ-A. The factor
structure and the reliability of the DEQ-A have gained preliminary validation using
confirmatory factor analysis in a sample of 192 adolescents (M = 13.8 years, SD = 0.5;
Connor, George, et al., 2011). It is recognised that the DEQ-A also requires further
validation, but at present it is the shortest adolescent-specific measure of adolescent alcohol
expectancies, and the DRSEQ-RA is the only adolescent-specific measure of drinking refusal

self-efficacy. As both alcohol-related cognitions are robust predictors of future alcohol use,
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shortened scales to be delivered in early intervention and research contexts would be

beneficial to reduce the burden on participants and researcher resources.

Summary

In summary, several cognitive and personality risk factors for alcohol use have been
reviewed in this chapter, separately and in combination with other constructs. Specifically,
this chapter examined firstly Impulsivity and secondly alcohol-related cognitions, each of
which have demonstrated predictive utility for alcohol outcomes. The bioSocial Cognitive
Theory (bSCT) describes the important connections between two impulsivity risk factors
(rash impulsiveness and reward drive) and two social cognitive risk factors (drinking refusal
self-efficacy and alcohol expectancies). This model is highlighted and summarised in Figure
3.4. The bSCT has been validated in adolescent populations as well as adult population, in
alcohol and cannabis, and is therefore considered a promising framework with which to
identify modifiable risk factors for alcohol use in adolescents. Each of the factors within the
model may be targeted, and the model provides guidance as to the pathways of risk where
interventions may be most effective. For these factors to be investigated, however, short and

reliable measures of the cognitive constructs need to be utilised.
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Chapter 4: Measuring Adolescent Alcohol Expectancies

Overview

This chapter provides a background to the measurement of adolescent alcohol
expectancies and proposes a reduced scale for measurement of the construct. It comprises a
version of a manuscript published in Drug and Alcohol Review (citation below). The
measurement of expectancies across the lifespan with complementary adolescent and adult
scales can facilitate research into the development of these cognitions across age groups.
Further, the chapter evaluates the alcohol-related cognitions of abstinent and drinking
adolescents. Therefore, the chapter in central to the thesis as it begins to explore the
measurement and differing profiles of adolescent alcohol expectancies, which is a key

concept in later chapters.

Patton, K. A., Connor, J. P., Rundle-Thiele, S., Dietrich, T., Young, R. M., & Gullo, M. J.
(2018). Validation of the Adolescent Drinking Expectancy Questionnaire and
development of a short form. Drug and Alcohol Review, 37(3), 396—405.
doi:10.1111/dar.12567
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Abstract

Aims This study aimed to validate the Drinking Expectancy Questionnaire —
Adolescent version (DEQ-A) in a large adolescent sample and to develop and validate a brief
measure, the Drinking Expectancy Questionnaire — Shortened Adolescent version (DEQ-SA).
Design and Methods Cross-sectional survey of secondary school students (N = 2,357, aged
13-16, M = 14.66 years, SD = 0.60). Students completed the DEQ-A in school, and measures
of alcohol consumption including the Alcohol Use Disorders Identification Test —
Consumption (AUDIT-C). The data were randomly split and Exploratory Factor Analysis
was performed using subsample 1 and Confirmatory Factor Analysis and reliability and
validity testing was performed using subsample 2. Results The 24-item DEQ-A was
successfully reduced to 12 items (DEQ-SA) without compromising psychometric properties.
The DEQ-A and the DEQ-SA both demonstrated adequate-to-good fit to the data and very
good internal reliability. The DEQ-A and DEQ-SA explained 20% and 18% of the variance
in alcohol consumption. Adolescents who drank endorsed more positive alcohol
expectancies, whereas alcohol-naive adolescents scored higher on negative alcohol
expectancies. As the DEQ-SA comprises two subscales of the DEQ-A the endorsement rates
are applicable to both scales. Discussion and Conclusions The DEQ-A and the short form of
this scale developed in this study (DEQ-SA) show good reliability, internal structure, and
account for a large proportion of variance in alcohol consumption. Both scales can assist in
targeting cognitive change processes within tailored alcohol prevention and treatment
approaches and investigating hypothesised mechanisms of change. The DEQ-SA is

recommended for more time-limited environments.
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Introduction

Hazardous alcohol use in adolescence is one of the leading causes of adolescent
morbidity and mortality (Australian Institute of Health and Welfare, 2011, 2014; World
Health Organization, 2014) and is predictive of future alcohol-related problems and
dependence (Connor et al., 2016; C. Gao, Ogeil, & Lloyd, 2014; Grant & Dawson, 1997;
Grant, Stinson, & Harford, 2001). A comprehensive understanding of the mechanisms
contributing to hazardous alcohol use in adolescents could enhance the effectiveness of early
interventions and Alcohol Use Disorder (AUD) treatments. A recent Lancet review on AUDs
highlighted outcome expectancies as a central psychological mechanism supporting initiation
and maintenance of alcohol problems (Connor et al., 2016). Drawn from Social Cognitive
Theory (Bandura, 1986), alcohol expectancies are the perceived outcomes of drinking
(Bandura, 1977; Brown et al., 1987). Another mechanism of adolescent alcohol use is
drinking motives (Kuntsche et al., 2005), which can mediate the effect of alcohol
expectancies on alcohol use (Diep et al., 2016; Kuntsche et al., 2007). However, alcohol
expectancies are developed from both vicarious and experiential learning (Bandura, 1977,
1986) whereas drinking motives apply exclusively to pre-existing drinkers. This makes
alcohol expectancies particularly pertinent for adolescent populations who may not have
engaged in alcohol use previously. Alcohol expectancies are robust predictors of
consumption and problem use in adult and adolescent populations (Brown et al., 1985;
Christiansen & Goldman, 1983; Connor, George, et al., 2011; Jones et al., 2001; Young &
Oei, 1993) and are consequently a common target for prevention and treatment (Scott-

Sheldon et al., 2012; Young et al., 2011).

Alcohol expectancies have been broadly classified into positive and negative
expectancies. Positive expectancies reflect beliefs that alcohol consumption will result in
rewarding outcomes; negative expectancies in undesirable outcomes (Jones & McMahon,
1993; Leigh, 1989). Socially-related positive alcohol expectancies (e.g., “Drinking makes me
feel more outgoing”) are strongly associated with the onset and maintenance of alcohol use in
an adolescent population (Jester, Steinberg, Heitzeg, & Zucker, 2015; Smith et al., 1995;
Tomlinson & Brown, 2012; Young-Wolff et al., 2015). By comparison, adults show elevated
positive expectancies across several domains (Gullo et al., 2010a). These findings suggest
that specific alcohol expectancies may evolve over time and differentially based on direct and

indirect exposure to alcohol (Aas et al., 1998; Bekman, Goldman, Worley, & Anderson,
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2011), and that the influence of alcohol expectancies may differ between prevention and

treatment contexts due to differences in age and alcohol exposure between these populations.

Due to the strong association between early drinking onset and future alcohol
problems, alcohol prevention programs are usually targeted at adolescents (Grant & Dawson,
1997). A robust measure of adolescent alcohol expectancies is critical to assess and target this
hypothesised mechanism of change within interventions. While a number of alcohol
expectancy questionnaires can be used in an adolescent population (see Fromme & D’ Amico,
2000; Schafer & Leigh, 1996), these scales were not created specifically for adolescents and a
full review of their suitability is beyond the scope of the present study. The proceeding

discussion will focus on adolescent-specific measures.

Scale length requires consideration to avoid respondent fatigue. Importantly, succinct
scales have demonstrated comparable psychometric properties and predictive power
(Fromme & D’Amico, 2000). Several adolescent alcohol expectancy instruments have been
developed, including the 90-item Alcohol Expectancy Questionnaire-Adolescent version
(AEQ-A; Brown et al., 1987; Christiansen, Goldman, & Inn, 1982) and the 24-item Drinking
Expectancy Questionnaire—Adolescent version (DEQ-A; Connor et al., 2011; Young &
Knight, 1989; Young & Oei, 1996). These are both adolescent versions of established adult
expectancy questionnaires, the Alcohol Expectancy Questionnaire (AEQ; Brown et al., 1987)
and the Drinking Expectancy Questionnaire (DEQ; Young & Knight, 1989). The AEQ-A
comprises 7 subscales (global positive changes, changes in social behaviour, improved
cognitive and motor abilities, sexual enhancement, cognitive and motor impairment,
increased arousal, and relaxation and tension reduction) and the DEQ-A comprises 4
subscales (increased confidence, tension reduction, cognitive and motor impairment, and

negative mood).

The DEQ-A is one of the shortest expectancy measures. While a brief version of the
AEQ-A exists, measuring the 7 original AEQ-A subscale domains (the AEQ-AB; 7-items;
Stein et al., 2007), it was developed using 124 (predominately male) detainees at a juvenile
correctional facility. The sample had a history of regular alcohol and polysubstance use and
may not be representative of the general adolescent population. The ‘changes in social
behaviour’ positive expectancy subscale of the AEQ-A has been used as a stand-alone
measure (Young-Wolff et al., 2015), but it has not been independently validated. Given

evidence that negative alcohol expectancies also predict adolescent alcohol consumption
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(Leigh & Stacy, 2004) a brief measure that includes positive and negative expectancies would
provide a more comprehensive approach. A 60-item Negative Alcohol Expectancy
Questionnaire (NAEQ; McMahon & Jones, 1993) has been published, but was developed for
adult populations. While a negative expectancy scale was added to the AEQ-A, the adult
AEQ assesses only positive expectancies. This does not allow for a single measure
comparison of both positive and negative expectancies over time and at different ages. By
contrast, the DEQ and DEQ-A have a similar factor structure and include two negative
expectancy subscales (cognitive and motor impairment and negative mood/affective change).
Therefore, the DEQ and DEQ-A offer a comprehensive assessment of negative expectancies
and can be used to assess changes in positive and negative alcohol expectancies over the life-

span.

Connor et al. (2011) employed confirmatory factor analysis to conduct preliminary
psychometric validation on the DEQ-A in a sample of 192 adolescents (M = 13.8 years, SD =
0.5). They reported support for the hypothesised four-factor structure (increased confidence,
tension reduction, cognitive and motor impairment, and negative mood) as well as high
internal consistency for each subscale. The DEQ-A prospectively predicted alcohol use at 12-
month follow-up (Connor et al., 2011), however requires validation in a larger, independent
sample with exploratory as well as confirmatory factor analytic techniques (Hopwood &
Donnellan, 2010). Additionally, a short form of the DEQ-A would be desirable for prevention

applications where brevity of measurement is a central concern.

This study utilises a large sample of adolescents to evaluate the psychometric
properties and factor structure of the DEQ-A. Further, we aimed to develop and evaluate a
brief version of the DEQ-A that retained the psychometric properties and predictive power of
the longer scale. This scale is proposed for use in prevention contexts where short

administration time is desired.

Materials and methods

Participants

Participants were Queensland Grade 10 Catholic high school students from 24 schools
across Queensland, Australia (N = 2,609), recruited in a randomised control trial for the
Game On: Know Alcohol (GOKA) project (see Dietrich et al., 2015; Rundle-Thiele, Russell-
Bennett, Leo, & Dietrich, 2013). Students from both regional and metropolitan schools were

sampled. Pre-intervention baseline data were analysed, which were restricted to a sample
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aged 13-16, (M = 14.66 years, SD = 0.60; N = 2,357, females =1,161 (49.3%), gender not
reported = 1). Parental ethnic background of the sample was primarily “White” Australian
(59.3% fathers; 59.2% mothers) or European (19.6% fathers; 19.9% mothers) and 89.1% of

students were born in Australia.

Measures

Drinking Expectancy Questionnaire-Adolescent Version (DEQ-A).

The DEQ-A is a 24-item scale modified from the DEQ, which was developed based on
interviews with a diverse sample of alcohol drinkers (Young & Knight, 1989). The items are
5-point Likert-style questions (1 = Strongly Disagree; 5 = Strongly Agree). A four-factor
structure was expected following previous findings by Connor et al. (Connor et al., 2011);
two relating to positive alcohol expectancies (Increased confidence, e.g., “I feel less shy
when I am drinking” and Tension Reduction, e.g., “Drinking alcohol helps when I am
anxious”) and two relating to negative alcohol expectancies (Cognitive and motor
impairment, e.g., “I am clumsier when drinking alcohol” and Negative Mood, e.g., I feel

gloomy when drinking alcohol”; Connor et al., 2011).

Drinking status and consumption.

Participants were asked if they had ever consumed a full alcoholic drink and were
categorised into drinking adolescents and non-drinking adolescents. The AUDIT was
developed for the World Health Organisation and comprises 10-items. The first 3 items
pertaining to frequency and typical quantity of use as well as binge frequency can be
combined for use as a measure of alcohol consumption, the AUDIT-C, and uses a 5-point
Likert type response style (e.g., 0 = Never; 4 = Daily or almost daily; Bush, Kivlahan,
McDonell, Fihn, & Bradley, 1998; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993).
Cronbach’s a was 0.86 for the AUDIT-C.

Procedure

This study uses baseline data prior to delivery of a school-based intervention (see
Dietrich et al., 2015; Rundle-Thiele et al., 2013). Institutional human ethics committee’s
approval was obtained (Griffith University: MKT/26/10/HREC; The University of
Queensland: 2014001623).
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Data Analysis.

To provide rigorous evaluation of the DEQ-A, exploratory and confirmatory factor
analysis was conducted (EFA/CFA), which helps to protect against the adoption of a factor
structure that may be influenced by statistical artefacts arising from a particular analytic
approach (Hopwood & Donnellan, 2010). Data were randomly split into two groups for these
two studies using the 'random select' data function in SPSS. Study 1 included EFA and
examination of the subscales. Based on the results of Study 1, several plausible models,
including a shortened version of the DEQ-A comprising the highest endorsed positive and
negative expectancy subscale, were estimated and compared using CFA in Study 2. Finally,
the psychometric properties of the DEQ-A and the shortened scale created in Study 2 were
investigated using Cronbach’s alpha to assess internal consistency, a one-way MANOVA to
test the association between drinking status and expectancy endorsement, and regression
analyses to examine scale and subscale association with alcohol consumption. Study 2
analyses utilised the second randomly split dataset. The randomly split groups (Study 1 N =
1,179; Study 2 N = 1,178) did not differ significantly in age, gender, drinking status, AUDIT

risk level, or endorsement of expectancies (ps = .310-.770).

Model estimation and evaluation.

In Study 1, EFA was conducted in SPSS (version 22) using Principal Axis Factoring
extraction due to the non-normal data distribution (Fabrigar, Wegener, MacCallum, &
Strahan, 1999), with a direct oblimin (oblique) rotation given the documented moderate
correlations among DEQ factors. Item loadings lower than .30 were suppressed. In Study 2,
the y? test statistic was used to examine CFA model fit. Comparative fit index (CFI), root
mean-square error of approximation (RMSEA), and the standardized root mean-square
residual (SRMR) were also examined. The cut-off criteria for good fit were CFI > .95,
RMSEA < .06, and SRMR < .08 (Tabachnick & Fidell, 2007). It should be noted that these
"cut-offs" are generally regarded only as guidelines, and models approaching these values
were interpreted as having acceptable fit (Marsh, Hau, & Wen, 2004). Additionally, the
Akaike Information Criterion (AIC; Akaike, 1987) was also used to compare non-nested
models and assess model parsimony, with smaller values being associated with better-fitting
models. The data were found to deviate significantly from multivariate normality. This
precluded the use of standard Maximum Likelihood (ML) estimation. To reduce the effect of
multivariate non-normality, the Satorra-Bentler scaled y?test and robust standard errors were

interpreted (Satorra & Bentler, 1994, 2001). The CFAs were run in R (version 3.2.1) using
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the /avaan package (version 18; “R: A language and environment for statistical computing,”

2014; Rosseel, 2012).

Results

Alcohol use (N =2,357)

Approximately 40% (N = 930) of participants indicated they had consumed an
alcoholic drink previously. For these adolescents, AUDIT-C scores ranged from 1-12 (M =
2.47, SD = 2.42) and 23.4% were drinking at “risky” levels according to the AUDIT. 143
adolescents (15.4%) reported drinking 3 or 4 standard drinks on a typical drinking occasion.
A further 164 adolescents (17.6%) reported drinking 5 or more standard drinks on a typical

drinking occasion.

Study 1: Exploratory factor analysis (N = 1,179)

The EFA on the DEQ-A items extracted four factors accounting for 67.55% variance,
but examination of the scree plot and the eigenvalues (> 1.0) suggested a 2-factor solution
was more appropriate. Further, while the item loadings approximated the 4 subscales of the
DEQ-A, there were high (e.g., -.539) and frequent item cross-loadings (all items of the 3™

and 4" factor also loaded onto either factor 1 or 2; see Table 4.6 in supplementary materials).

A second EFA was conducted on the DEQ-A items restricting extraction to two
factors, as suggested by the scree plot. The 2-factor model explained 60.16% of the variance
and produced strong factor loadings (.55 - .95), fewer cross-loadings and more theoretically-
consistent item groupings. The two factors were labelled positive expectancies and negative

expectancies (see Table 4.1).
Table 4.1

Factor loadings for the exploratory factor analysis with extraction restricted to two factors.

Positive Negative
Items Expectancies Expectancies
20. Drinking makes me get along with people
better 0.95
9. Drinking makes me feel more outgoing and
friendly 0.90
23. If I'm drinking it's easier to express my
feelings 0.90

51



17. Drinking makes it easier to talk to strangers 0.83
5. Drinking makes it easier to openly express

love and affection 0.82
1. I feel less shy when I am drinking 0.78
13. Drinking alcohol makes me more responsive

to the opposite sex 0.76
19. Drinking makes me feel hopeful about the

future 0.75
7. Drinking alcohol helps when I'm anxious 0.70
15. Drinking makes the future brighter 0.69
22. I drink alcohol to relieve tension 0.63

11. Drinking alcohol helps calm me down when

I'm upset 0.63

3. I drink alcohol to unwind 0.61

4. I am more sullen and depressed when I'm

drinking alcohol 0.83
8. Drinking alcohol makes me feel negative

about the future 0.80
16. Drinking alcohol makes me feel sad 0.78
24. 1 become confused when drinking alcohol 0.73
12. I feel gloomy when drinking alcohol 0.73
10. When I am drinking it is harder to make

mental connections 0.70
2. I am more forgetful when I am drinking 0.60
14. When I drink alcohol I accidentally break

and destroy things 0.60
18. I think less clearly when drinking alcohol 0.60
6. I am likely to fall down when drinking 0.59
21. I am clumsier when drinking alcohol 0.32 0.55

Note. Item loadings below .30 were omitted for clarity of exposition.

The low endorsement (where high endorsement is defined as average scores > 3 on
the 5-point scale) and restriction of range in negative mood and tension reduction subscales

(10.6% and 6.4% high endorsement, respectively) compared with the endorsement of the



increased confidence and cognitive and motor impairment subscales (23.5% and 17.4%,
respectively) may have impacted the factor reduction. A third EFA was conducted using the
positive and negative subscales with the highest endorsement rates (increased confidence and
cognitive and motor impairment; 12-items). Examination of the eigenvalues and the scree
plot both indicated extraction of two factors. The two factors explained 67.12% of the
variance in the model and were highly correlated, » = .65 (p <.001). The item loadings were
consistent with the pre-determined subscales, i.e., increased confidence items all loaded onto
factor one and cognitive and motor impairment items all loaded onto factor two (see Table
4.2). The proposed shortened version of the DEQ-A therefore comprised these two highly
endorsed subscales (12 of 24 items when items 18 and 23 removed per DEQ-RA).

Table 4.2

Item loadings from exploratory factor analysis of the Drinking Expectancy Questionnaire —

Shortened Adolescent version (N=1,179).

Subscale of  Item Positive Negative

origin expectancy  expectancy

Increased 20. Drinking makes me get along with people 93
confidence  better

9. Drinking makes me feel more outgoing and .91

friendly
23. If I'm drinking it's easier to express my .83
feelings
1. I feel less shy when I am drinking 81
5. Drinking makes it easier to openly express 81

love and affection
17. Drinking makes it easier to talk to strangers .74
13. Drinking alcohol makes me more .67

responsive to the opposite sex

Cognitive 24. I become confused when drinking alcohol 91
and Motor  18. I think less clearly when drinking alcohol 82
Impairment  21. I am clumsier when drinking alcohol 81

10. When I am drinking it is harder to make 78

mental connections
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14. When I drink alcohol I accidentally break 73

and destroy things
6. I am likely to fall down when drinking 71
2. I am more forgetful when I am drinking .70

Note. Item loadings lower than .30 suppressed.

Study 2: Confirmatory factor analysis (N = 1,178)

CFAs were conducted on the 4-factor model specified by the 24-item DEQ-A, with
each latent factor allowed to covary (Model 1 in Table 4.3). The revised 21-item 4-factor
model reported by Connor et al (Connor et al., 2011), in which items 18, 19, and 23 were
removed in post hoc model modifications to improve fit and a higher-order Drinking
Expectancy factor was added, was also examined (Model 2). An alternative, higher-order 2-
factor model separating the four DEQ-A subscales into covarying positive and negative
expectancy factors (Model 3) was also tested to further examine results obtained in EFA.
These models were compared to a shortened 2-factor model (increased confidence and
cognitive and motor impairment subscales with items 18 and 23 removed as per Connor et

al., 2011; Model 4).

Confirmatory factor analysis.

The CFAs showed that the DEQ-A (Model 1; see Table 4.3) and the Connor et al.
(2011) revised DEQ-A model (Model 2) had adequate-to-good fit on all indices, as did the
shortened 2-factor model (highest endorsed positive and negative subscales; Model 4). As the
EFA suggested a two-factor solution (positive and negative expectancies), a CFA was run
testing this structure. The two-factor solution (Model 3) showed significantly reduced fit
compared with the four-factor structure. The shortened 2-factor model showed high loadings
of the measured variables onto the latent factors (Figure 4.1). However, cognitive and motor
impairment and increased confidence were highly correlated with one other, leading to
questions about the appropriateness of separating the factors. A subsequent CFA was run
where cognitive and motor impairment and increased confidence items were combined to
load onto a single latent factor (Model 5 in Table 4.3). This model showed significantly
poorer fit to the data indicating that these subscales are separate factors, despite their
correlation. Therefore, Model 4 was retained and labelled the short-form DEQ-A (DEQ-SA).
Models 6 and 7 tested the factor structure of the revised DEQ-A and the DEQ-SA across

gender groups. The good fit of these models indicates that the structure holds across gender.
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Table 4.3

Model fit indices for the DEQ-A and DEQ-SA confirmatory factor analyses (N = 1,178).

Model ¥ (df) CFI RMSEA SRMR AIC

1. 24-item 4-factor DEQ-A 1375.77* (246) .95 .06 .05 75949.83
model

2. Connor et al. (2011) 1069.18* (184) .95 .06 .05 67800.38
revised 19-item 4-factor

DEQ-A model

3. 24-item 2-factor DEQ-A 2191.13* (251) .91 .08 .06 77342.23

model (positive and

negative expectancies)

4. 12-item DEQ-SA: 379.18* (53) 97 .07 .04 40243.71
Shortened 2-factor model

(Inc. confidence +

Cog/Motor Impairment)

5. Alternative 12-item 1- 1493.26* (77) 89 .13 .09 47750.75
factor DEQ-SA model

(Inc. confidence +

Cog/Motor Impairment

combined)

6. Connor et al. (2011) 1272.68* (368) .95 .07 .06 67724.06
revised 19-item 4-factor

DEQ-A model grouped by

gender

7. 12-item DEQ-SA: 436.86* (106) 97 .07 .04 40179.30
Shortened 2-factor model

(Inc. confidence +

Cog/Motor Impairment)

grouped by gender

1. vs. 3. it dfditr) 815.36(5)*
4. vs. 5. yaitd dfditr) 1114.08(24)*

Note. CFI, comparative fit index; RMSEA, root-mean-square error of approximation; SRMR,

standardised root mean-square residual; AIC, Akaike Information Criterion. * p < .001.
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L Tam likely to fall down when drinking «78
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.59 When I drink alcohol I accidentally break and destroy things | .

I am clumsier when drinking alcohol |
75 .85
I become confused when drinking alcohol |
71

Figure 4.1. Two-factor shortened drinking expectancy measurement model.

Note. Ellipses represent latent constructs, rectangles indicate measured variables, and circles reflect residuals. All parameters are significant at p

<.05.
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Investigation of psychometric properties of scales

Reliability.

The internal reliability of the DEQ-A (Model 1, Table 4.3) and the revised DEQ-A
(Connor et al., 2011; Model 2, Table 4.3) and subscales was good to excellent; (increased
confidence o.= .94 and .94; tension reduction o = .91 and .90; cognitive and motor
impairment o. = .92 and .92; negative mood a. = .86 and .86.) For the total DEQ-A and revised
DEQ-A scale a = .96 and .96. For the DEQ-SA scale (Model 4, Table 4.3; increased

confidence and cognitive and motor impairment) o. = .95.

Association between drinking status and expectancy endorsement.

To assess concurrent validity a one-way MANOVA was conducted with adolescents who
drank vs. those who did not drink as the categorical independent variable and the DEQ-A
subscales as the dependent variables. Drinkers had higher scores on positive expectancy
scales and scored lower than the non-drinking adolescents on negative expectancies (see
Table 4.4). The difference between drinking and non-drinking adolescents on the combined
expectancies total was significant, (4, 1174) = 82.24, p <.001, Pillai’s Trace = .22, partial
n? =.22. A series of follow-up one-way ANOVAs revealed that each contrast between
expectancies of drinking and non-drinking adolescents was significant, even after Bonferroni

adjustments (see Table 4.4).

Table 4.4.

Comparison of expectancies between drinking and non-drinking adolescents (Study 2).

Mean(SD) Comparison
Drinking Non-drinking Total F(df) Partial
students students (N =1,178) n?
(N =448) (N =730)
Increased 18.11(7.30) 14.26(6.92) 15.72(7.31)  82.65(1, 1176)** .07
confidence,
Mean(SD)
Tension 11.37(5.26) 10.14(5.02) 10.60(5.14) 16.06(1, 1176)** .01
Reduction,
Mean(SD)
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Cognitive and  14.00(6.28)  15.08(7.32) 14.67(6.96)  6.80(1, 1176)* .01
Motor

Impairment,

Mean(SD)

Negative 7.08(3.47)  8.61(4.26) 8.03(4.05)  40.81(1, 1176)** .03
Mood,

Mean(SD)

**p <.001, *p <.05

Association with alcohol consumption.

Regressions between the DEQ-A, the revised DEQ-A (Connor et al., 2011), the DEQ-
SA and alcohol consumption were run using the Study 2 dataset (see Table 4.5). Gender did
not alter the significance or direction of effects when included in the regression model as a
moderator (see Table 4.7 in supplementary materials) so we have reported results of both
genders combined. The DEQ-A, the revised DEQ-A, and the DEQ-SA each explained
significant variance in concurrent alcohol consumption, accounting for 20% (DEQ-A and
revised DEQ-A) and 18% (DEQ-SA) of the variance in consumption. To explore prospective
prediction data from Connor et al.’s (2011) study of 192 adolescents was reanalysed using
only DEQ-SA items. Controlling for Time 1 AUDIT-C scores, Increased Confidence (B =
.10, SE = .04, p = .033, si° = .02) predicted unique variance in Time 2 AUDIT-C scores at 12
months, but Cognitive and Motor Impairment (B = .02, SE = .04, p = .599, s+* = .001) did not,
AF (3, 186) = 39.52, p <.001.

Table 4.5.

Associations between DEQ-A and DEQ-SA subscales and AUDIT-C scores (Study 2; N =
1,178).

Regression .
Predictors B B st t R adiR?  F-test (df)
model
Increased
12 43 .06 9.43**
1. confidence 74.74
45 .20
DEQ-A Tension (4, 1173)**
. .07 17 .01 3.84%%*
Reduction
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Cognitive

and Motor -.04 -.13 .01 -2.96*
Impairment

Negative

Mood

-.10 -.20 02 -5.07**

Increased
12 43 .06 9.43**
confidence

. Tension

2. Revised . .07 17 .01 3.84%*
Reduction

DEQ-A o 74.74
Cognitive 46 20

(Connor et (4, 1173)**
and Motor -.04 -13 .01 -2.96*

al., 2011)

Impairment
Negative
Mood

-.10 -.20 02 -5.07**

Increased
15 .35 17 15.64**
confidence

3. 130.44
Cognitive 43 18

DEQ-SA (2, 1175)**
and Motor -.07 =25 .04 -7.25%*

Impairment

**p <.001, *p <.05.

Discussion

This study drew on a large sample of adolescents (N = 2,357) to validate the
adolescent version of the Drinking Expectancy Questionnaire (DEQ-A) and develop a brief
measure of adolescent alcohol expectancies (DEQ-SA). The 24-item four-factor DEQ-A was
found to have strong psychometric properties and is considered suitable for use in both
adolescent alcohol prevention and treatment settings. Similarly, the 12-item DEQ-SA had
good reliability and validity and is proposed for screening or research purposes in an

adolescent alcohol prevention setting when a shorter assessment timeframe is required.

While there have been no previous EFAs reported on the DEQ-A, CFAs supported a
4-factor structure (2 positive, 2 negative expectancy factors) in a similarly aged sample
(Connor et al., 2011). The preliminary DEQ-A scale validation (Connor et al., 2011) resulted
in four subscales [increased confidence, tension reduction, negative mood, and cognitive and

motor impairment] with a higher-order factor. While a two-factor model was found using an
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exploratory approach in the current study, confirmatory analyses revealed that the more
theoretically consistent four-factor models were found to better fit the data compared to a
two-factor model. Differing results from EFA and CFA are not uncommon in psychological
measurement due to inherent differences in underlying assumptions and specified parameters

of each analysis (Hopwood & Donnellan, 2010).

The purpose of developing the DEQ-SA was twofold: 1) to provide a brief version of
the DEQ-A that would retain the psychometric properties and predictive power of the original
measure, 2) to be a measure for use in a prevention context which would necessarily involve
inclusion of adolescents yet to experience alcohol consumption but who have developed
expectancies vicariously. We also see value in using this shortened measure in longitudinal
research projects with youth, which will allow researchers to understand changes in
expectancies over time (both through repeated use of the DEQ-SA and compatibility with the
DEQ-A if adolescents are followed into adulthood) while helping to minimise participant
burden. This could assist researchers to map the age-related and alcohol experience-related
changes in alcohol expectancies, which have been documented in previous research (H. N.
Aas et al., 1998; Bekman et al., 2011). The DEQ-SA comprises the most endorsed subscales
of the DEQ-A, which were the positive expectancy subscale of increased confidence and the
negative expectancy subscale of cognitive and motor impairment. These two subscales
accounted for almost identical amounts of variance in alcohol consumption as all four
subscales combined, indicating that the DEQ-SA has comparable predictive power to the
DEQ-A as a stand-alone measure in a young adolescent sample. The factor structure of the
DEQ-SA was supported by both exploratory factor analysis and, confirmatory factor analysis

and model comparisons.

The current findings suggest that drinking and non-drinking adolescents have
differing expectancy profiles, with drinkers reporting high positive alcohol expectancies and
low negative alcohol expectancies than their non-drinking counterparts. Overall, this pattern
of results is consistent with theoretical models emphasising the greater role of positive
expectancies in drinking initiation and early consumption (Jones et al., 2001; Oei & Baldwin,
1993). This study found that adolescent drinking was particularly driven by the socially-

rewarding aspects of alcohol consumption.

The finding that non-drinking adolescents had higher negative alcohol expectancies

than drinking adolescents (rather than just lower positive expectancies) has received little
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emphasis in previous research. This is potentially due to poor measurement of negative
alcohol expectancies (e.g., (Christiansen & Goldman, 1983)), decisions not to include
negative expectancies in analyses (e.g., (Jones et al., 2001; Scott-Sheldon et al., 2012; Young
& Oei, 1993)) or report negative expectancy findings when included (e.g., (Christiansen et
al., 1982; Young et al., 2011)). Additionally, studies including negative expectancies have
typically investigated predictive power rather than investigating differing endorsement rates
between drinking and non-drinking participants. The small but significant effect size for
negative expectancies observed in the present study indicate that a large sample (such as in
the current study) may be required to find significant results in an adolescent population. This

may partially explain the inconsistent reporting on negative expectancies in the literature.

The study has some limitations. While the effect of the negative expectancy subscale
on alcohol consumption was small, the squared semi-partial correlations showed that the
negative expectancy subscale did have an additive effect to the model. The decision was
made to retain the subscale in the DEQ-SA due to the possibility that its role in drinking
increases over the adolescent period. Further research into subscale endorsement and
measure applicability and appropriateness should be also pursued in populations with AUDs,
older adolescents with higher rates of alcohol experience, and adolescents from diverse

backgrounds.

In summary, this study validated an existing adolescent alcohol expectancy measure
(the DEQ-A) and developed a brief version (the DEQ-SA) in a large sample of young
adolescents. Both the DEQ-A and the DEQ-SA show strong psychometric properties. The
scales were associated with alcohol consumption and drinking and non-drinking adolescents
had significantly different alcohol expectancy profiles. The DEQ-A can be used in contexts
where the influence of various expectancies would be valuable, such as treatment programs,
whereas the DEQ-SA could be used for screening, with adolescents who report non-drinking,

or where a brief measure is preferable.
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Appendix

The Drinking Expectancy Questionnaire — Revised adolescent version (DEQ-

RA)

The purpose of these questions is to find out about YOUR thoughts, feelings and beliefs

about drinking alcohol. If you have never drunk alcohol, respond with what you think would
happen IF you drank alcohol. Please circle the most appropriate response using the following

ol

®AA

10.

11.

12.
13.

14.

15.
16.
17.
18.

19.
20.
21.

scale:
1 2 3
Strongly Disagree
Disagree nor Disagree

I feel less shy when drinking

I am more forgetful when I am drinking

I drink alcohol to help me unwind

I am more sullen and depressed when I’'m
drinking alcohol

Drinking makes it easier to openly
express love and affection

I am likely to fall down when drinking
Drinking alcohol helps when I am anxious
Drinking alcohol makes me feel negative
about the future

Drinking makes me feel more outgoing
and friendly

When I am drinking it is harder to make
mental connections

Drinking alcohol helps calm me down when
I’m upset

I feel gloomy when drinking alcohol
Drinking alcohol makes me more
responsive to the opposite sex

When I drink alcohol I accidentally break
and destroy things

Drinking makes the future brighter
Drinking alcohol makes me feel sad
Drinking makes it easier to talk to strangers
Drinking makes me get along with people
better

I am clumsier when drinking alcohol

I drink alcohol to relieve tension

I become confused when drinking alcohol

Neither agree Agree
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The purpose of these questions is to find out about YOUR thoughts, feelings and beliefs

The Drinking Expectancy Questionnaire — Shortened Revised Adolescent

version (DEQ-SRA)

about drinking alcohol. If you have never drunk alcohol, respond with what you think would
happen IF you drank alcohol. Please circle the most appropriate response using the following

scale:

11.
12.

1 2 3

Strongly Disagree

Disagree nor Disagree
I feel less shy when drinking

I am more forgetful when I am drinking
Drinking makes it easier to openly
express love and affection

I am likely to fall down when drinking
Drinking makes me feel more outgoing
and friendly

When I am drinking it is harder to make
mental connections

Drinking alcohol makes me more
responsive to the opposite sex

When I drink alcohol I accidentally break
and destroy things

Drinking makes it easier to talk to strangers
Drinking makes me get along with people
better

I am clumsier when drinking alcohol

I become confused when drinking alcohol

Neither agree Agree

[y

(S8

(S8

5
Strongly
Agree

3
3
3

w

w
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Supplementary Materials

Table 4.6

Factor loadings for the initial exploratory factor analysis using Principal Axis Factoring

(PAF) extraction with a direct oblimin (oblique) rotation.

Subscale of
origin

Item

Factor 1

Factor 3 Factor 4

Increased
confidence

Tension
Reduction

20. Drinking makes
me get along with
people better

9. Drinking makes
me feel more
outgoing and
friendly

23. If I'm drinking
it's easier to
express my feelings
5. Drinking makes
it easier to openly
express love and
affection

17. Drinking makes
it easier to talk to
strangers

1. I feel less shy
when I am drinking
13. Drinking
alcohol makes me
more responsive to
the opposite sex

19. Drinking makes
me feel hopeful
about the future

15. Drinking makes
the future brighter
7. Drinking alcohol
helps when I am
anxious

11. Drinking
alcohol helps calm
me down when I'm
upset

22. I drink alcohol
to relieve tension

3. I drink alcohol to
unwind

.85

15

15

.70

.68

.82

.79

15

1

.69

.69

-32

-34

-31

31
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Cognitive and
Motor
Impairment

Negative
Mood

10. When [ am
drinking it is harder
to make mental
connections

2.1 am more
forgetful when I
am drinking

24. 1 become
confused when
drinking alcohol

6. I am likely to fall
down when
drinking

14. When I drink
alcohol 1
accidentally break
and destroy things
21. I am clumsier
when drinking
alcohol

18. I think less
clearly when
drinking alcohol

4. I am more sullen
and depressed
when I’m drinking
alcohol

8. Drinking alcohol
makes me feel
negative about the
future

12. I feel gloomy
when drinking
alcohol

16. Drinking
alcohol makes me
feel sad

.70

.61

.61

.59

48

44

48

.85

.82

15

.67

-42

-.30

-.54

-.50

Note. Item loadings lower than .30 omitted for clarity of exposition
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Table 4.7

Associations between DEQ-A and DEQ-SA subscales and AUDIT-C scores (Study 2; N =
1,178) with gender included in the model.

Regression : s R’ F-change
model Model Predictors S R adiR change (df)
Increased ek
confidence 0.43
Tension Reduction 0.16**
.. 61.49%*
Model 1 Cognitive and 0.46 0.2 0.21
i -0.13* (5, 1172)
Motor Impairment
Negative Mood -0.21%*
Gender 0.07*
Interaction:
Increased -0.11*
confidence*Gender
1 DEQ-A
Interaction: Tension 0.03
Reduction*Gender '
Model 2 0.46 0.21 0.003 111166§4’
Interaction: )
Cognitive and
Motor -0.02
Impairment*Gender
Interaction:
Negative 0.01
Mood*Gender
Increased %
confidence 0.43
. Tension Reduction ~ 0.16**
2. Revised 61.49%*
DEQ-A Model 1 o 0.46 0.2 0.21 '
16 Cognitive and « (5, 1172)
[16] ) -0.13
Motor Impairment
Negative Mood -0.21%*
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Gender 0.07*

Interaction:
Increased 0.11
confidence*Gender

Interaction: Tension

Reduction*Gender -0.03

1.16 (4,

Model 2 0.46 0.21 0.003 1168)

Interaction:
Cognitive and
Motor
Impairment*Gender

-0.02

Interaction:
Negative 0.01
Mood*Gender

Increased

ksk
confidence 0.55

del 1 iti 0.43 0.18 0.19 89.43*
Mode Cognitive and L0.26%* : ' ' (3, 1174)
Motor Impairment

Gender 0.07*

3 DEQ-SA Interaction:

Increased 0.10
confidence*Gender

Model 2 0.44 0.19 0.003
Interaction:
Cognitive and
Motor
Impairment*Gender

232,
1172)

-0.03

**p <.001, *p <.05.
Missing data analyses

Missing data were approximately 5% or less on all variables and Little’s Missing
Completely at Random (MCAR; Little, 1988) test was non-significant, y>(165, N = 2,747) =
163.41, p =.520. The 138 cases (5%) with missing data were excluded from analyses as is
appropriate for MCAR data that is a small proportion of the dataset (Schafer, 1999).
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Chapter 5. Measuring Adolescent Drinking Refusal Self-Efficacy

Overview

This chapter comprises a version of a manuscript published in Addictive Behaviors
(citation below). Similar to the previous chapter, this chapter introduces a key alcohol-related
cognition, central to the following studies in the present thesis. The measurement of drinking
refusal self-efficacy is explored and the only adolescent scale measuring this concept is
reduced to a 9-item scale. The scale developed in the present chapter and the one developed
in the previous chapter are available for use in the broader research community to measure
these high impact cognitive factors. Both chapters are central to the aim of the present thesis,
which is to investigate evidence-based risk factors for adolescent alcohol use that could be

modified through psychological intervention.

Patton, K. A., Connor, J. P., Rundle-Thiele, S., Dietrich, T., Young, R. M., & Gullo, M. J.
(2018). Measuring adolescent drinking-refusal self-efficacy: Development and
validation of the Drinking Refusal Self-Efficacy Questionnaire-Shortened Adolescent
version (DRSEQ-SRA). Addictive Behaviors, 81, 70-77.
doi:10.1016/j.addbeh.2018.02.007
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Abstract

Background This study aimed to develop and validate a shortened version of the
Drinking Refusal Self-Efficacy Questionnaire — Revised Adolescent version (DRSEQ-RA)
using a large sample of adolescents. Methods Secondary school students (N = 2,609, M =
14.52 years, SD = 0.94) completed the DRSEQ-RA (consisting of subscales: Social Pressure;
Opportunistic; Emotional Relief) and the Alcohol Use Disorders Identification Test
(AUDIT). These data were analysed using non-parametric item response theory (NIRT)
including Mokken scalability coefficients, and confirmatory factor analysis. Results Social
Pressure subscale items were better able to distinguish between adolescents with lower or
higher levels of drinking refusal self-efficacy, while the Opportunistic and Emotional Relief
subscale items were able to distinguish adolescents with low drinking-refusal self-efficacy.
The DRSEQ-RA was reduced from 19-items to a 9-item scale and retained the original three-
factor structure. The reduced scale was named the Drinking Refusal Self-Efficacy
Questionnaire — Shortened Revised Adolescent version (DRSEQ-SRA). The DRSEQ-RA and
the DRSEQ-SRA have almost identical psychometric properties. They both demonstrated
good fit to the data, each explained 18% of the variance in alcohol consumption, Adj. R* =
0.18, p <.001 respectively. The DRSEQ-RA and the DRSEQ-SRA also have excellent scale
and subscale internal reliability (as = .92 - .99). Conclusions The DRSEQ-SRA is a short, 9-
item, measure of adolescent drinking-refusal self-efficacy which demonstrates both reliability
and validity. A significant advantage is brevity. The DRSEQ-SRA may be a valuable tool for
identifying risk of adolescent drinking and prevention/treatment planning in settings where

survey administration time is critical.
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Introduction

Adolescent alcohol misuse is a public health problem, contributing to a large
proportion of youth morbidity and mortality (Australian Institute of Health and Welfare,
2011; World Health Organization, 2014). Early adolescent drinking is associated with later
problem drinking (Connor et al., 2016; Odgers et al., 2008; Warner & White, 2003), use and
abuse of other substances, criminal activity, and increased academic problems including
dropping out of school (Ellickson, Tucker, & Klein, 2003), conduct problems (Rossow &
Kuntsche, 2013), and early (unplanned) parenthood (Odgers et al., 2008).

Prevention and early intervention is recommended as key to reducing the risk of
detrimental outcomes from alcohol use (Stockings et al., 2016). In order to design and
implement effective interventions, the mechanisms that underpin drinking behaviour need to
be understood. One such mechanism of action in adolescents is drinking-refusal self-efficacy,
which is the confidence in one’s ability to resist drinking alcohol in different contexts. Self-
efficacy is one of the most consistent predictors of alcohol dependence treatment outcomes
and may contribute to onset and maintenance of alcohol use through direct or vicarious paired
associations between alcohol use and outcomes (Adamson et al., 2009; Connor et al., 2016;
Kadden & Litt, 2011; Young et al., 2011). Drinking refusal self-efficacy has been shown to
mediate the association of other established risk factors with harmful alcohol use such as
impulsivity and positive alcohol expectancy in both adolescent and adult populations (Connor

et al., 2011; Gullo, Dawe, Kambouropoulos, Staiger, & Jackson, 2010b; Harnett et al., 2013).

Adolescents and adults demonstrate differing patterns of perceived self-efficacy;
compared to adult alcohol use, adolescent alcohol use is more likely to be driven by social
contexts and expectations of social pressure and social outcomes (H. Aas et al., 1995; Jester,
Wong, et al., 2015; Jones et al., 2001; Tomlinson & Brown, 2012; Young-Wolff et al., 2015).
An adolescent-specific, reliable and valid drinking refusal self-efficacy measure would assist
in both establishing prevalence to inform prevention program design, in addition to

evaluating alcohol harm reduction interventions targeting adolescents.

As far as the authors are aware, the adolescent version of the Drinking Refusal Self-
Efficacy Questionnaire-Revised (DRSEQ-R) is the only adolescent-specific measure of
drinking-refusal self-efficacy. The DRSEQ-R is a self-rated scale that measures the perceived
ability to resist drinking (Oei et al., 2005). The DRSEQ-R has been comprehensively
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validated in community (Oei et al., 2005), university (Young et al., 2006) and alcohol
dependent populations (Young et al., 2011) with similar measures developed for other
substance misuse refusal self-efficacy for example cannabis (Young, Gullo, Feeney, &
Connor, 2012). The adolescent version of the measure (DRSEQ-RA), has good-to-excellent
reliability and promising validity, as scores on the DRSEQ-RA were shown to be negatively
related to alcohol consumption (Connor et al., 2011; Young et al., 2007). The DRSEQ-RA
and the DRSEQ-R comprise three factors; Social Pressure (e.g., perceived ability to desist
drinking “When I am at a party”), Emotional Relief (e.g., perceived ability to resist drinking
to regulate mood “When I feel frustrated”), and Opportunistic (e.g., perceived ability to resist
drinking when the opportunity arises “When I first arrive home”) (Oei et al., 2005; Young et
al., 2007). These three factors load onto a single higher-order refusal self-efficacy factor

(Connor et al., 2011; Young et al., 2007).

Drinking refusal self-efficacy is a strong predictor of adolescent alcohol use and has
been the focus of large-scale prevention and intervention efforts (Cuijpers, 2002). The
importance of drinking refusal self-efficacy in clinical interventions, prevention programs
and research indicate that a psychometrically valid and robust measure would prove valuable.
A shortened scale capturing comparable information to full-length scales (Fromme &
D’Amico, 2000) that is reliable and valid would be of benefit to early intervention efforts and
prevention program settings where time, user fatigue and cognitive capacity as well as other

resources can be limited.

The current study has two aims: 1) Build on previous psychometric evidence for the
DRSEQ-RA by examining the reliability and predictive validity of the measure in a large
independent adolescent sample, as well as to confirm the factor structure of the DRSEQ-RA;
2) propose and psychometrically evaluate a shorter version of the DRSEQ-RA, with the
purpose of facilitating more efficient data collection for future research involving this

construct.

Method

Participants

Pre-intervention baseline data from the Game On: Know Alcohol (GOKA) project see
(Rundle-Thiele et al., 2013, 2015) were utilised. Participants were 2,747 Australian Grade 10

students from 24 Queensland schools. Five percent or less of the data were missing on all
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variables. As Little’s Missing Completely at Random (MCAR; (Little, 1988) was non-
significant, ¥*(165, N = 2,747) = 163.41, p = .520, missing cases (N = 138; 5%) were
excluded from analyses as is appropriate for MCAR data that is a small proportion of the
dataset (Schafer, 1999). The average age of the remaining students was 14.52 years, SD =
0.94, N = 2,609, males = 1,298 (49.8%), gender missing = 77 (3%).

Measures

Drinking Refusal Self-Efficacy Questionnaire — Revised Adolescent version

(DRSEQ-RA)

The DRSEQ-RA is an adolescent-appropriate adaptation of the adult DRSEQ-R, both
of which comprise 19-items assessing three areas of belief in one’s ability to refuse alcohol:
when there is social pressure, when the opportunity arises, or for emotional relief (Oei et al.,
2005; Young et al., 2007). The DRSEQ-RA utilises a 6-point Likert scale (1 = “I am very

sure I could NOT resist drinking; 6 = “I am very sure I could resist drinking”).

Drinking status and alcohol use.

The Alcohol Use Disorders Identification Test (AUDIT) is a 10-item scale developed
by the World Health Organization (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993a)
and has been used as a valid tool to assess adolescent alcohol problems (Toumbourou et al,
2014). The AUDIT includes three consumption items in addition to seven items assessing
dependence and alcohol-related problems. Item 1-8 are assessed using a 5-point Likert type
response style (e.g., 0 = Never; 4 = Daily or almost daily) and items 9 and 10 utilise a 3-point
Likert scale (0 = ‘No’; 2 = “Yes, but not in the last year’, 4 = ‘Yes, during the last year’). The
first three items comprise the AUDIT-C, which assesses frequency of typical and binge use
and typical quantity of use (Bush et al., 1998). Both the AUDIT and the AUDIT-C were
analysed in the present study. Cronbach’s a for the AUDIT and AUDIT-C was 0.89 and 0.86,
respectively. Participants were also categorised into those who did and did not drink based on

their response to whether they had ever consumed a full alcoholic beverage.

Statistical method.

Item Response Theory (IRT). Item Response Theory (IRT) infers individuals’ scores
on psychological latent traits through modelling person parameters, item parameters and item
responses (Embretson & Diehl, 2000). IRT differs from classical test theory which infers trait
(true) scores by measuring observed scores and accounting for error. The inclusion of item

parameters makes this method advantageous for scale reduction, as items can be individually
72



evaluated for their ability to discriminate differing trait levels of the construct. Nonparametric
Item Response Theory (NIRT) was employed in this study as it gives greater allowance for
non-monotonic and non-logistic functions, which are assumptions of parametric IRT (Khan,
Lewis, & Lindenmayer, 2011; Meijer & Baneke, 2004; L. Peters, Sunderland, Andrews,
Rapee, & Mattick, 2012).

Mokken’s (1971) model of monotone homogeneity (MMH) was used in the current
study to investigate scale and item strength. Originally calculated to estimate the extent to
which pairs of items or the scale approximates an ideal Guttman scalogram, Mokken’s
scalabilities coefficient (H) is meaningful in that it gives an indication of item commonalities
and therefore whether they can be explained by the same underlying trait (Sijtsma &
Molenaar, 2002). The scalability coefficients are calculated using covariances between
individuals’ scores on items. For more information see Meijer and Baneke (2004), Sijtsma
and Molenaar (2002) and van der Ark (2012). H; is the scalability coefficient for item i and is
the normalised covariance for that item. If the item is related to other items in the scale H;
will be positive (i.e., we can infer the items measure similar construct and therefore belong to
the same scale). H is the scalability coefficient (normalised covariance) for the total scale.
Guidelines for interpretation suggest that scales can be classified as weak (0.3 < H<0.4),
medium (0.4 < H <0.5), or strong (0.5 > H) (Mokken, 1971).

Option Characteristic Curves (OCCs) and Item Characteristic Curves (ICCs) were
displayed using nonparametric (Gaussian) Kernel Smoothing (Ramsay, 2000). Individuals are
assigned a value based on their scale score and are ranked according to these values. The
distribution is broken into quantiles according to a standard normal distribution and ranked
values are converted into quantile scores. The probability of choosing certain responses at
various quantile locations is estimated by assigning individuals a dichotomous value on an
indicator variable based on the options they chose for each item and smoothing (local
averaging) the relationship between these indicator variables and the standard normal
quantiles. See Ramsay (2000) for further reading.

OCC:s detail the probability of individuals selecting each option (probability
represented on the y-axis) for the item according to their standardized normal latent trait
score (x-axis) and overall quantile position. An ideal OCC would show individuals with low
DRSE having a greater probability of selecting the lower item options, individuals with

average DRSE having a greater probability of selecting the middle item options, and
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individuals with higher DRSE having a greater probability of selecting higher item options.
ICCs map the probability of individuals selecting item options (item options are represented
on the y-axis; for DRSEQ-RA the options are 1 — 6) according to their standardized normal
latent trait score (x-axis) and overall quantile position. In an ideal ICC the probability of

selecting an option should increase with increases in the latent trait score.

Procedure and analysis.

A bimodal distribution was observed. Closer inspection of the data revealed that 58
(3.3%) of the participants who reported on the AUDIT that they had never had a drink
containing alcohol scored 19 on the total DRSEQ-RA, indicated that they were “very sure
[they] could NOT resist drinking” on all of the items. This was interpreted as a
misunderstanding of the scale anchors and these answers were reverse coded. The total data
were split into two datasets using the ‘Random select’ function in SPSS. There were no

significant demographic or outcome differences between the two datasets.

Item analysis was conducted on dataset 1 (N = 1,324; M age = 14.58, SD = .83; N
females = 614(46%), missing = 37(3%)). OCCs and ICCs for individual items were produced
in Testgraf (Ramsay, 2000) and the Mokken R package (van der Ark, 2007, 2012) was used
to calculate Mokken scalability coefficients. Using this information, the scale was reduced.
Dataset 2 (N = 1,285; M age = 14.57, SD = .79); N females = 620(48%), missing = 40(3%))
was used to examine the psychometric properties of the shortened scale, including regression
analyses, reliability calculations, and confirmatory factor analysis.

The CFAs were conducted using the lavaan package (version 18; (Rosseel, 2012) in R
(version 3.2.1) using Weighted Least Squares estimation due to data non-normality. Model fit
was examined using the y? test and the Akaike Information Criterion (AIC) (Akaike, 1987),
comparative fit index (CFI), root mean-square error of approximation (RMSEA), and the
standardized root mean-square residual (SRMR). Guidelines to indicate good fit were CFI >
.95, RMSEA <.06, SRMR < .08, and smaller AIC values (Akaike, 1987; Marsh et al., 2004;
Tabachnick & Fidell, 2007).

Results

Descriptives
See Table 5.1 for descriptive statistics for drinking refusal self-efficacy and alcohol

use. Overall, drinking refusal self-efficacy was high and alcohol use was low.

74



Table 5.1

Descriptive statistics for the AUDIT and DRSEQ-RA scale and subscales (Combined dataset;
N =2,609)

Standard
Minimum  Maximum Mean Deviation ~ Variance

AUDIT 0 40 2.16 4.80 23.08
AUDIT-C 0 12 1.05 2.07 4.28
Social Pressure DRSE 5 30 21.74 7.75 60.04
Emotional Relief

DRSE 7 42 36.15 9.13 83.30
Opportunistic DRSE 7 42 37.35 8.10 65.65
Total DRSE 19 114 95.24 22.30 497.36

Item Analysis (Dataset 1; N = 1,324)

Two CFAs were conducted to assess unidimensionality, which is a core assumption of
IRT (Khan et al., 2011; Meijer & Baneke, 2004; L. Peters et al., 2012). The theorised
structure of the DRSEQ-RA (3 factors with a higher order factor) was compared to a single
factor model (see Table 5.2). The theorised model showed mostly good fit to the data (only
CFI lower than recommended cut-off). As the theorised model was a better fit to the data
(%ait(dfaiee) = 182.28(3), p < .001), IRT analyses were conducted on subscales rather than the

whole scale.
Table 5.2

Model fit indices for the DRSEQ-RA confirmatory factor analyses (Dataset 1; N = 1,324)

Model 2 (df) CFI RMSEA SRMR
1. DRSEQ-RA — 3- 384.28* (149) .85 .04 .04

factors with total score
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2. The 19 DRSEQ-RA  566.56* (152) .70 .05 .06
items as a single scale

1. vs. 2. yaitd( dfditr) 182.28(3)*

Note. CFI, comparative fit index; RMSEA, root-mean-square error of approximation; SRMR,

standardised root mean-square residual.
*p<.001

Smoothing parameters of 0.62, 0.85, and 0.79 were used for the Social Pressure,
Emotional Relief, and Opportunistic analyses respectively due to non-monotonicity. As items
in each subscale showed similar OCCs and ICCs, examples are shown in Figures 5.1 and 5.2
and all figures are presented in the supplementary materials. The OCCs for the Social
Pressure subscale items showed promising results with students in the lowest 5% of DRSE
choosing option 1 (very sure could not resist alcohol) with greater probability and students in
the highest 50% or 75% of DRSE more likely to choose option 6 (very sure could resist
alcohol). The OCCs for the Opportunistic and Emotional Relief subscale items showed that
most students were confident in their ability to resist alcohol related to opportunistic and
emotional triggers, as indicated by the tendency of students with lower DRSE choosing
option 6 (very confident can resist). The population is relatively alcohol naive (67.60% report
frequency of use as ‘never’), therefore this confidence in drinking refusal may be partly
explained by the adolescents having few opportunities where their self-efficacy has been
tested. However, the choice of option 6 was less likely to be chosen for students in the lower
25% of DRSE ability, and those with very low DRSE were more likely to choose option 1
(very sure could not resist alcohol), showing that these subscale items were distinguishing

individuals with low DRSE.
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Figure 5.1. Example OCCs for each subscale.

Examination of the ICCs revealed similar findings (see Figure 5.2 for example and
supplementary materials for all graphs). While there was some loss of clarity due to the high
smoothing parameters, the ICCs showed that the Social Pressure subscale items show
consistent increasing slopes, indicating that the items were able to discriminate across
quartiles of DRSE up to the 75" percentile. The ICCs for the Opportunistic and Emotional
Relief subscale items indicated these scales had less discrimination power compared to the
Social Pressure subscale but could discriminate between individuals with DRSE in the lowest

25" to 50™ percentiles. Above the 50" percentile there was evidence of a ceiling effect.
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Figure 5.2. Example ICCs for each subscale.

As there were similar graph distributions for all items within the three subscales, the
decision was made to reduce the scale based on item conformance. Mokken scalability
coefficients indicated that all items and total subscales were strong (range = .685 - .856; see
Table 5.3). Items with the greatest scalability coefficients within each subscale were chosen
as potential items for the reduced scale. These were items 5, 8, and 17 for the Opportunistic
subscale, items 13, 16, and 19 for the Emotional Relief subscale, and items 4, 9, and 12 for

the Social Pressure subscale (see supplementary materials for full scale).
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Table 5.3

Mokken normalised covariance scores (Hi) for the DRSEQ-RA subscale items and Mokken
scalability coefficient (H) for the DRSEQ-RA subscales (Dataset 1; N = 1,324)

Opportunistic Emotional Relief Social Pressure

H: Watching TV 758

H> Angry .826

H; Having lunch .685

Ha At a party 819
Hs Way home from school ~ .786"

He Offered drink 793
H7 Frustrated 825

Hsg Listening to music or 765

reading

Ho Boy/girlfriend is 799
drinking

Hio Worried .837

Hi1 By myself 749

Hi> Friends drinking .829
Hi3 Upset 856

His Just finished playing .760

sport

His At nightclub/concert 197
Hie Feeling down 845

Hi7 First arrive home .786

Hig Nervous 813

Hyy Feel sad 846

H 755 .835 .808

Note. Ttems in bold selected for shortened scale. * item initially selected for inspection for

shortened scale but not included in final scale.
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Psychometric Analysis (Dataset 2; N = 1,285)

When the shortened scale was analysed using CFA, analyses feedback indicated the
presence of negative error variances. Examination of the CFA on the total scale revealed that
item 5 of the Opportunistic subscale (“When I am on my way home from school”) had the
least item variance (.08). Item 5 was replaced with item 14 (“When I have just finished

playing sport”). Item 14 had the next greatest Mokken H index score and had greater variance

(.14).

The CFA on the new shortened scale (item 5 replaced with item 14), herein called the
Drinking Refusal Self-Efficacy Questionnaire — Shortened Revised Adolescent version
(DRSEQ-SRA) showed mostly good fit to the data (see Table 5.4 and Figure 5.3; only SRMR
higher than cut off).

Table 5.4

Model fit indices for the DRSEQ-SRA confirmatory factor analyses (Dataset 2; N = 1,285)

Model ¥ (df) CFI | RMSEA | SRMR
Shortened 9-item DRSEQ-RA | 80.55* (24) 95 .04 13
(DRSEQ-SRA)

Note. CFI, comparative fit index; RMSEA, root-mean-square error of approximation; SRMR,

standardised root mean-square residual.

*p<.001
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Figure 5.3 Confirmatory factory analysis model of the DRSEQ-SRA.
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Note. Ellipses represent latent constructs, rectangles represent measured variables.

Association with Alcohol Use.

In order to assess convergent validity, regressions between alcohol consumption,
alcohol use and each scale were conducted using Dataset 2 (see Tables 5.5 and 5.6). Both the
DRSEQ-RA and the DRSEQ-SRA significantly explained 18% and 19% of the variance in
total AUDIT-C scores and both significantly explained 18% of the variance in alcohol
consumption. The DRSEQ-RA Emotional Relief subscale did not significantly predict
AUDIT score but did significantly positively predict AUDIT-C score. Further, the DRSEQ-
SRA Emotional Relief subscale was significantly positively related to AUDIT and AUDIT-C
score use. These positive associations are the opposite direction of expected effects (higher
self-efficacy predicting higher consumption/alcohol use). However, when the DRSEQ-RA
and DRSEQ-SRA Emotional Relief subscales were each regressed on the AUDIT and
AUDIT-C without including the other subscales in the model, the relationships were in the
expected direction; that is, significant and negative. This provides evidence that the positive

relationships may be due to suppression effects.

In order to assess gender effects, regressions were also run for males and females
separately. The DRSEQ-SRA explained 18% of variance in the AUDIT-C for males, a4jR*> =
18, F(3, 621) =46.62, p < .001, and 18% for females, .qjR*> = .18, F(3, 616) = 46.35, p <
.001. The DRSEQ-SRA explained 19% of variance in the total AUDIT for males, a4iR> = .19,
F(3, 621) = 50.02, p <.001, and 17% for females, .jR> = .17, F(3, 616) = 44.53, p < .001.
The emotional relief subscale did not significantly predict AUDIT consumption for females,

=-.02, 1(616) = .64, p = .522, but was a significant predictor when analysed regressed on
the AUDIT-C alone, B =-.29, #(618) = -7.38, p <.001. Some evidence of non-invariance
between sexes was detected, but this could not be formally evaluated due to convergence

issues in multi-group models.
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Table 5.5

Associations between DRSEQ-RA and DRSEQ-SRA subscales and AUDIT scores (Dataset 2;

N =1285).
Regressio
del Predictors B B sr? t R aqjR?  F-test (df)
n mode
Social
=21 =35 0.07 -10.62**
Pressure
1.
Emotional 94.08
DRSEQ- _ 05 .10 000 173 43 18
Relief (3, 1280)**
RA
Opportunistic  -.12  -21  0.01  -3.94**
Social
-.34 =35  0.08 -10.98**
Pressure
2.
Emotional 98.77
DRSEQ- . .19 11 0.00 2.34%* 43 19
Relief (3, 1280)**
SRA
Opportunistic  -.30 -24  0.02  -5.71**
3.
DRSEQ-
Q Emotional 120.64
SRA, . -.33 -.29 .09  -10.98** .29 .09
Emotional Relief (1, 1282)**
Relief

**p <.001, *p <.05.
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Table 5.6

Associations between DRSEQ-RA and DRSEQ-SRA subscales and AUDIT-C scores (Dataset

2, N=1285).
Regression
Predictors B sr? t R aqjR?  F-test (df)
model
Social
-.10 -40  0.09 -12.16**
Pressure
1. 94.90
Emotional
DRSEQ- .03 12 000 225 43 .18 3,
Relief
RA 1280)**
Opportunistic ~ -.04 -17  0.01  -3.22%%
Social
2. -.16 -39 0.09 -12.14%** 94.53
Pressure
DRSEQ- 43 18 3,
Emotional
SRA .05 A1 0.00 2.33% 1280)**
Relief
Opportunistic ~ -.09 -18  0.01 -4.20%*
3. DRSEQ-
SRA, Emotional 99.08 (1,
_ -13 -.29 07  -9.95%x 27
Emotional  Relief 1282)**
Relief
**p <.001.
Reliability.

Reliability analyses were conducted using Cronbach’s alpha. Reliability for both

scales and each subscale was excellent (see Table 5.7). Cronbach’s alpha ranged from .95 -

.98 for the DRSEQ-RA and from .93 - .96 for the DRSEQ-SRA.
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Table 5.7

Cronbach’s Alpha reliability coefficients for the DRSEQ-RA and the DRSEQ-SRA scales and
subscales (Dataset 2; N = 1,285).

Scale and Subscales Cronbach's alpha

DRSEQ-RA Total 0.97
DRSEQ-RA Opportunistic 0.96
DRSEQ-RA Emotional Relief 0.98
DRSEQ-RA Social Pressure 0.95
DRSEQ-SRA Total 0.94
DRSEQ-SRA Opportunistic 0.94
DRSEQ-SRA Emotional Relief 0.96
DRSEQ-SRA Social Pressure 0.93

Discussion

The aims of this study were to create a shortened version of the adolescent drinking
refusal self-efficacy scale, the DRSEQ-RA and to solidify the psychometric properties of the
original scale. This scale is the only adolescent measure of drinking-refusal self-efficacy, as
far as the authors are aware. Using a large sample (N = 2,609) of adolescents, we utilised
NIRT and factor analyses to evaluate the 19-item DRSEQ-RA and developed a 9-item
version of the scale, the DRSEQ-SRA. The psychometric properties of the scales were then

assessed. On the whole, both scales demonstrated strong psychometric properties.

The DRSEQ-RA and the DRSEQ-SRA each accounted for 18% of variance in alcohol
consumption and 18% and 19% of variance in total alcohol use respectively. Therefore, both
scales demonstrate good convergent validity and may be useful in identifying adolescents at
risk of early alcohol use. The DRSEQ-SRA explained a similar amount of variance as the
DRSEQ-RA, indicating that the shortened scale has a similar level of predictive power as the

full-length scale. Both scales also demonstrated excellent total scale and subscale reliability,
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as measured by Cronbach’s alpha, and mostly good fit to the data within CFAs. Taken
together, the results indicate that the DRSEQ-SRA is a robust and clinically valid measure of
adolescent drinking refusal self-efficacy, and is comparable to the 211% longer DRSEQ-RA.

The drinking refusal self-efficacy of participants was high, especially within the
Opportunistic and Emotional Relief subscales. However, the scales were able to distinguish
those participants with very low drinking-refusal self-efficacy, indicating that it could be
useful for screening purposes. Additionally, there was a range of self-rated drinking refusal
self-efficacy ability within the Social Pressure subscale, resulting in greater levels of
distinction between higher levels of drinking refusal self-efficacy. This is consistent with
existing literature suggesting that early alcohol consumption is greatly influenced by social
contexts and expectations (Aas et al., 1995; Jones et al., 2001). However, the Emotional
Relief and Opportunistic subscales warrant inclusion, as these scales may provide clinical
utility and predictive power in at-risk populations. Possible gender invariance was also
observed, however, overall the results indicate that the DRSEQ-SRA is appropriate for male
and female adolescents. However, it is recommended that further invariance testing is
pursued in a future study with an older adolescent sample which may prevent similar
statistical artifacts. It may also be interesting to expand on this line of research by mapping
the differing progressions of male and female adolescent drinking refusal self-efficacy. To
understand how the DRSEQ-RA and the DRSEQ-SRA would perform with adolescents with
lower drinking refusal self-efficacy, further testing should be performed with different

populations, e.g., older adolescents and adolescents with existing alcohol use problems.

The high smoothing parameters required for the NIRT curves limited interpretation of
the OCCs and the ICCs. However, the graphs are able to provide useful information about
levels of discrimination across drinking refusal self-efficacy and were interpreted in
combination with the Mokken scalability coefficients. While Mokken analyses assume
monotonicity, this assumption was assessed for each item and only one non-significant

violation was found. Therefore, it is unlikely that the Mokken results were affected.

Conclusions
In conclusion, a 9-item version of the DRSEQ-RA was developed using a large
sample of adolescents. The shortened scale, the DRSEQ-SRA, retained the high psychometric

properties of the full-length scale. Both scales explained a large proportion of the variance in
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adolescent alcohol consumption and use (18%-19%). Given that drinking refusal self-efficacy
is a strong predictor of concurrent and future adolescent alcohol use, an efficient measure of
this construct could be ideal for screening, clinical use, prevention program settings as well as

research settings, where brevity of assessment is desirable.
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Figure 5.4. OCCs for the Social Pressure subscale.
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Figure 5.8. 1CCs for the Opportunistic subscale.
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Drinking Refusal Self-Efficacy Questionnaire-Shortened Revised Adolescent
version (DRSEQ-SRA)

Directions:

The following items ask you to describe your ability to handle drinking situations. Your
answers will be completely anonymous so please try to answer as honestly as you can.

The following pages contain a list of situations in which people may find themselves drinking
alcohol. Please circle the number beside each statement which best describes how much you
could resist drinking in each case.

I am very sure | I most likely I probably I probably I most likely | Iam very sure

I could NOT would NOT could NOT could resist could resist I could resist
resist drinking | resist drinking | resist drinking drinking drinking drinking

1 2 3 4 5 6

1. When I am at a party 1 2 3 4 5 6
2. When I am listening to music or reading 1 2 3 4 5 6
3. When my boy/girlfriend is drinking 1 2 3 4 5 6
4. When my friends are drinking 1 2 3 4 5 6
5. When I feel upset 1 2 3 4 5 6
6. When I have just finished playing sport 1 2 3 4 5 6
7. When I am feeling down 1 2 3 4 5 6
8. When I first arrive home 1 2 3 4 5 6
9. When I feel sad 1 2 3 4 5 6
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Drinking Refusal Self-Efficacy Questionnaire-Revised Adolescent Version

(DRSEQ-RA)

Directions:
The following items ask you to describe your ability to handle drinking situations. Your answers
will be completely anonymous so please try to answer as honestly as you can. The following
pages contain a list of situations in which people may find themselves drinking alcohol. Most
people find it easier to resist drinking in some of these situations than others. Please circle the
number beside each statement which best describes how much you could resist drinking in each

case.
I am very sure | I most likely I probably I probably I most likely | Iam very sure

I could NOT would NOT could NOT could resist could resist I could resist
resist drinking | resist drinking | resist drinking drinking drinking drinking

1 2 3 4 5 6

1. When I am watching TV 1 2 3 4 5 6
2. When I am angry 1 2 3 4 5 6
3. When I am having lunch 1 2 3 4 5 6
4. When I am at a party 1 2 3 4 5 6
5. When I am on my way home from school 1 2 3 4 5 6
6. When someone offers me a drink 1 2 3 4 5 6
7. When I feel frustrated 1 2 3 4 5 6
8. When I am listening to music or reading 1 2 3 4 5 6
9. When my boy/girlfriend is drinking 1 2 3 4 5 6
10.  When I am worried 1 2 3 4 5 6
11.  When I am by myself 1 2 3 4 5 6
12.  When my friends are drinking 1 2 3 4 5 6
13.  When I feel upset 1 2 3 4 5 6
14.  When I have just finished playing sport 1 2 3 4 5 6
15. When I am at a nightclub/concert 1 2 3 4 5 6
16.  When I am feeling down 1 2 3 4 5 6
17.  When I first arrive home 1 2 3 4 5 6
18.  When I feel nervous 1 2 3 4 5 6
19.  When I feel sad 1 2 3 4 5 6
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Chapter 6. Prospective Relationships Between Cognitive and
Personality Risk Factors for Adolescent Alcohol Consumption

Overview

This chapter comprises a version of a manuscript published in Addictive Behaviors
(citation below). The key concepts of the present thesis, drinking refusal self-efficacy,
alcohol expectancies, rash impulsiveness, and reward drive, are tested prospectively using the
bSCT model (Gullo et al., 2010). This is relevant to the current work as it improves
understanding of how these risk factors form over time for different age groups. Through this
understanding, unique pathways of intervention can be extrapolated, informing future

interventions attempts.

Patton, K. A., Gullo, M. J., Connor, J. P., Chan, G. C. K., Kelly, A. B., Catalano, R. F., &
Toumbourou, J. W. (2018). Social cognitive mediators of the relationship between

impulsivity traits and adolescent alcohol use: Identifying unique targets for prevention.

Addictive Behaviors, 84, 79—-85. doi:10.1016/j.addbeh.2018.03.031
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Abstract

Background The mechanism linking impulsivity to adolescent alcohol use is unclear.
We prospectively evaluated the cognitive mechanisms outlined in two-factor impulsivity
models. Methods Two cohorts of adolescents followed for three years were included in the
study (younger cohort: N =908, aged 10-12 years at Time 1; older cohort: N = 943, aged 12—
15 years at Time 1). Constructs measured included two impulsivity factors (reward drive,
rash impulsiveness), cognitive mechanisms (positive social alcohol expectancies, drinking-
refusal self-efficacy), family and community risk factors, and alcohol use. Results Data were
analysed using structural equation modelling controlling for family and community risk
factors, and mediation tested. Impulsivity traits predicted cognitive mechanisms and these in
turn predicted alcohol use in both cohorts (x> = 1,139.79, df = 249, p <.001, CFI = .92,
SRMR = .06, RMSEA = .04). Drinking-refusal self-efficacy and positive social alcohol
expectancies mediated the effects of rash impulsiveness and reward drive, respectively, on
alcohol use. In general, positive social alcohol expectancies had larger effects for the younger
cohort and drinking-refusal self-efficacy had larger effects for older cohort. Conclusions The
current study details the prospective interactive influences of impulsivity and cognitive risk
factors on adolescent alcohol use. The findings have direct implications for prevention and
treatment programs, providing information about possible high-impact targets for

intervention.
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Introduction

Adolescent alcohol use is associated with alcohol related problems, including
mortality (Australian Institute of Health and Welfare, 2014; Geels et al., 2012; Keyes, Li, &
Hasin, 2012). Due to the trajectory of alcohol use from adolescence to adulthood (Duncan,
Duncan, & Strycker, 2006; Stoolmiller et al., 2012), prevention through identification and
targeting of key risk factors is a commonly proposed solution to reducing alcohol-related
harm. Consequently, there has been a push to identify modifiable psychological risk factors

that predict alcohol use in adolescents.

Impulsivity is a strong predictor of adolescent alcohol use and problematic
consumption (Moffitt et al., 2011; Stautz & Cooper, 2013; Stautz, Dinc, & Cooper, 2017).
The adolescent developmental period is associated with increased impulsivity and sensitivity
to reward due to rapid neurological changes which occur while the cognitive and emotional
regulatory neurological systems are still developing (Gullo & Dawe, 2008; Steinberg, 2008).
While there is debate over the structure of trait impulsivity, including the precise number of
factors (Hamilton et al., 2015, 2016; Whiteside & Lynam, 2001), recent empirical studies
(Sharma, Kohl, Morgan, & Clark, 2013; Stautz, Dinc, & Cooper, 2017) and a theoretical
review (Gullo, Loxton, & Dawe, 2014) implicate two factors of impulsivity as uniquely

involved in substance use.

According to the 2-Component Approach to Reinforcing Substances model (2-
CARS; (Gullo & Dawe, 2008; Gullo, Dawe, Kambouropoulos, Staiger, & Jackson, 2010),
impulsivity is composed of dual systems: one characterised by reward sensitivity and
appetitive motivation, related to lower order mesolimbic dopamine systems (reward
sensitivity/drive); and another characterised by difficulty inhibiting approach behaviour in
light of negative future consequences, related to higher order prefrontal serotoninergic
systems (“rash” impulsiveness; Gullo et al., 2014a; Steinberg and Chein, 2015; Steinberg,
2008). Reward drive and rash impulsiveness create separate pathways of alcohol risk (Gullo,
Ward, Dawe, Powell, & Jackson, 2011). Reward sensitive adolescents have a higher drive to
seek the rewarding aspects of alcohol use, whereas rash impulsive adolescents may have a
reduced capacity to inhibit the impulse to engage in drinking, end a drinking session, or to

withdraw from drinking patterns once they are established (Dawe, Gullo, & Loxton, 2004).
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Evidence from cross-sectional and prospective structural equation modelling analyses
show that impulsivity traits have distinct associations with alcohol-related cognition;
specifically, Reward Drive predicts increases in positive alcohol expectancies and Rash
Impulsiveness predicts decreases in drinking-refusal self-efficacy (Connor, Gullo, Feeney, &
Young, 2011; Gullo & Dawe, 2008; Gullo et al., 2010). Positive alcohol expectancies reflect
an individual’s positive beliefs about the outcomes of drinking. Adolescents, in particular, are
driven by the expectations of social reward relating to alcohol use (Jester et al., 2015;
Tomlinson & Brown, 2012). Drinking refusal self-efficacy pertains to an individual’s belief
in their ability to refrain from drinking alcohol in varying contexts (Oei & Baldwin, 1993).
Both of these cognitive factors are robust predictors of hazardous alcohol use as well as
earlier alcohol use onset (Connor, George, Gullo, Kelly, & Young, 2011; Ehret, Ghaidarov,
& LaBrie, 2014; Morawska & Oei, 2005) and are of particular utility in alcohol naive and
adolescent populations as they can be derived from vicarious as well as direct experience

(e.g., observing alcohol effects on parents; Bandura, 1977, 1986).

The 2-CARS model has been expanded to include the Social Cognitive Theory (SCT)
risk factors, a model known as the bioSocial Cognitive Theory (bSCT) (Gullo, Dawe,
Kambouropoulos, Staiger, & Jackson, 2010). The bSCT theorises that rash impulsiveness and
reward drive are, in part, mediated through positive alcohol expectancies and drinking refusal
self-efficacy. Reward drive is hypothesised to produce a learning bias for the
rewarding/positive outcomes of drinking, which then increases alcohol use and undermines
drinking refusal self-efficacy. In contrast, rash impulsiveness’ impact on alcohol misuse is
thought to be mediated by reduced drinking refusal self-efficacy, which then increases
alcohol misuse. That is, individuals who know they tend to act without considering the
consequences of their actions may be less likely to believe they can refuse alcohol in a
tempting situation. It is proposed that this creates a self-fulfilling prophecy that is reinforced
when realised. Several studies now empirically support the bSCT model in a range of
populations (Gullo, St. John, et al., 2014; Harnett, Lynch, Gullo, Dawe, & Loxton, 2013;
Kabbani & Kambouropoulos, 2013; Leamy, Connor, Voisey, Young, & Gullo, 2016;

Papinczak et al., in press).

While these studies have furthered the understanding of the mechanisms of
impulsivity on alcohol use, no study has examined prospective mediation of impulsivity-
related risk by cognition. Prospective analyses are pertinent for adolescent populations as
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recent evidence has shown the importance of considering developmental perspectives on
substance use interventions (Onrust, Otten, Lammers, & Smit, 2016). Onrust and colleagues
(2016) found in their systematic review and meta-regression analysis that characteristics of
intervention programs had differing effects at different developmental stages. For example,
teaching drinking refusal skills — a common prevention technique that presumably increases
self-efficacy — actually increased alcohol use in early and mid-adolescents, and only reduced

drinking for late adolescents.

This study prospectively examined the relationships between impulsivity, alcohol-
related cognition, and growth in alcohol consumption and hazardous alcohol use in
adolescents, controlling for family and community risk factors. Data were analyzed from
1,911 Australian adolescents who took part in the International Youth Development Study
(IYDS; McMorris, Hemphill, Toumbourou, Catalano, & Patton, 2007). The hypothesized
model based on the bSCT model is depicted in Figure 6.1. It is hypothesised that (a) drinking
refusal self-efficacy will mediate the relationship between rash impulsiveness and alcohol
misuse, (b) positive alcohol expectancies will mediate the relationship between reward drive
and alcohol misuse, and (c¢) drinking refusal self-efficacy will mediate the relationship
between positive alcohol expectancies and alcohol misuse. It is also hypothesised that the
older and younger cohorts will differ in the size but not direction of proposed effects. We
expect that as adolescents progress from elementary to early-adolescence and early to mid-
adolescence, the impact of drinking refusal self-efficacy will increase as their exposure to
alcohol increases (i.e., stronger positive DRSE-alcohol association). We also expect that the
older adolescents’ positive expectations of alcohol use will increase as their perceptions of
reward and social influence become more salient and appealing, consistent with stage-
relevant developmental tasks and cognitive maturation (i.e., significantly larger positive slope

on expectancy growth) (Onrust et al., 2016).
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Figure 6.1 A simplified diagrammatic illustration of the hypothesised mediating relationships

between variables in the current study

Method

Participants

The current study utilised the first three time points for two Australian cohorts (N =
1,911), Cohort 1 (younger cohort) and Cohort 2 (older cohort), from the International Youth
Development Study (IYDS) (see Table 6.1 for participant information). The I'YDS is an
ongoing international longitudinal panel survey of three cohorts of Australian students
(Grades 5, 7, and 9) in Victoria, Australia and Washington, the United States of America
(only Australian data were used in the present study), obtained through two-stage cluster
random sampling aimed at replication of state proportions of grade-level size and state versus
public school distribution to ensure representativeness. This strategy was successful, with the
I'YDS data closely matching state diversity and school-type proportions (McMorris et al.,
2007). In keeping with our focus on processes in early alcohol use, our analyses did not
utilise the 9™ grade (oldest) cohort. Further, there were only two waves of data collection in
the 9™ grade cohort and hence data from that cohort was unsuitable for our analysis. We
requested and were granted access to the younger two cohorts only. The IYDS includes
validated brief measures of impulsivity-related traits and comprehensive assessment of family
and community risk factors for alcohol use (e.g., perceived availability of drugs, family
conflict). The IYDS has utilised extensive strategies to achieve retention rates of up to 99%

(Scholes-Balog, Hemphill, Reid, Patton, & Toumbourou, 2013). A detailed description of the
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recruitment and data collection processes was given by McMorris, Hemphill, Toumbourou,

Catalano, and Patton (2007).

Table 6.1

Demographic information.

T1 (2002) T2 (2003) T3 (2004)
10-12 11-13 12-14
Age range
years years years
Age M(SD) years 10.98(.40)  11.94(.40)  12.96(.40)
Grade 5 6 7
Gender - #female (%) 476 (52.4%)
. 1-6,
Reward Drive: range, M (SD) 2.47(1.78) -

Younger Cohort Average Rash Impulsiveness:  1-4,

(N =908) range, M(SD) 1.73(.60) i
Drinking refusal self-efficacy: 0-4, 0-4, 0-4,
range, M(SD) 3.25(.95) 3.09(1.11)  2.72(1.42)
Positive social alcohol 1-5, 1-5, 1-5,
expectancies: range, M (SD) 1.70(1.15)  1.70(1.14)  2.07(1.25)
Average Family risk, M (SD)  1.50(.45) - -

Average Community risk, M
(SD) 1.49(.38) - -
12-15 13-15 14—-16
Age range
years years years
Age M(SD) years 12.92(.41)  13.96(.40)  14.98(.40)
Grade 7 8 9
Gender - #female (%) 491 (52.1%)
. 1-6,
Reward Drive: range, M (SD) 2.30(1.68) -

Older Cohort Average Rash Impulsiveness:  1-4,

(N = 943) range, M(SD) 1.90(.56) i
Drinking refusal self-efficacy: 0-4, 0-4, 0-4,
range, M(SD) 2.58(1.48)  2.01(1.69)  1.45(1.71)
Positive social alcohol 1-5, 1-5, 1-5,
expectancies: range, M (SD)  2.49(1.41)  2.75(1.29)  3.05(1.21)
Average Family risk, M (SD)  1.63(.53) - -

Average Community risk, M 1.72(48) ) )

(SD)
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Measures

Impulsivity

Rash impulsiveness was assessed at Time 1 using the IYDS Impulsivity scale, which
comprises three items on a 4-point Likert scale (1 ‘NO!’ to 4 ‘YES!’), e.g., “It’s important to
think before you act”. Reward drive was measured at Time 1 using the item “How many
times have you done what feels good no matter what?” (1 ‘Never’ to 6 ‘Once a week or
more’). This item was derived from the 3-item IYDS Sensation Seeking scale. The other two
items of the scale were not retained to reduce contamination by content related to
disinhibition or insensitivity to danger (e.g., "Done something dangerous because someone
dared you to do it?"), which the 2-CARS model considers to be more aligned with rash
impulsiveness (Dawe & Loxton, 2004). The single item was strongly correlated with the
three-item scale, younger cohort » = .78, older cohort » = .80, giving evidence for construct
validity of the single item. Both the I'YDS impulsivity and sensation seeking scales have
previously shown significant associations with adolescent alcohol problems (Mason,

Toumbourou, Herrenkohl, Hemphill, & Patton, 2011).

Alcohol use.

At Time 1, adolescents were assessed on drinking status (‘Never’ drank; drank ‘Once
or more’). At Times 2 and 3, both cohorts were asked about their current drinking (30 days),
drinking in the past year (1 ‘Never’ to 8 ‘40+ times’) and their binge drinking (occasions of
five or more drinks in last two weeks; 1°None’ to 6 ‘10 or more times’). For analysis, these
items at Time 2 and 3 were combined into latent factors, allowing our alcohol outcome to
include several aspects of the construct and adding comprehensiveness to otherwise single-

item scales (Muthén, 2002).

Alcohol-related cognitions.

Proxy measures were chosen for alcohol related cognition, measured at all three time
points. To measure positive (social) alcohol expectancies: “What are the chances you would
be seen as cool if you: began drinking regularly, that is, at least once or twice a month?” (1
‘No or Very Little Chance’ to 5 ‘Very Good Chance’). While this is a single-item measure,
previous research has found that social alcohol expectations are a robust influence on
adolescent alcohol consumption (Patton et al., 2017; Young-Wolff et al., 2015). Social
pressure drinking refusal self-efficacy (DRSE) was measured using the item DRSE1 “You
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are at a party at someone's house, and one of your friends offers you a drink containing
alcohol. What would you say or do?” (‘Drink it’ (0) vs. ‘Don’t drink it” (+1)). That is, it
assessed the predicted outcome of a hypothetical future situation involving an alcohol offer.
The second item (DRSE2) was, “Do you think you would handle this situation well: Peer
offers you a drink at a party?” (1 ‘NO!’ to 4 “YES!”). That is, the item assessed perceived
confidence in the participant's ability to enact this intended behavior. A product term of
DRSE1xDRSE2 was computed to weight the response to DRSE2 and reflect strength of
confidence in refusing alcohol. In this way, the product reflects established measures of
social pressure refusal self-efficacy (e.g., the Social Pressure subscale of the Drinking
Refusal Self-Efficacy Questionnaire-Revised Adolescent Version; Young, Hasking, Oei, &
Loveday, 2007) by creating a score that indexes participants' confidence in their ability to
refuse an offer of alcohol from a peer. The drinking refusal self-efficacy score showed
significant negative correlations with positive alcohol expectancy items as would be expected

based on previous literature and drinking refusal self-efficacy.

Other risk factors.

Family risk factors consisted of family history of antisocial behaviour, family conflict,
and poor family management, which are known correlates of adolescent alcohol use (Habib et
al., 2010; Kelly et al., 2011). Community risk factors were based on community
disorganization, laws and norms favourable to drug use, and perceived availability of drugs
(Smith et al., 2013). Composite variables for both overall risk factors were calculated to

reduce model complexity (Joreskog & Sorbom, 1989).

Analytical procedure.

The prospective relationships between variables were analyzed in Amos (version 22)
using structural equation modelling (SEM). A multigroup SEM was used to examine the
relationships between impulsivity variables (rash impulsiveness and reward drive), cognitive
variables (positive alcohol expectancies and drinking refusal self-efficacy, and Time 2 and
Time 3 alcohol use in the younger cohort (group 1) and the older cohort (group 2).
Unconditional latent growth models and alcohol use outcomes showed good fit to the data
(see table 6.4 in the supplementary materials). Mediation hypotheses were tested using
bootstrapped indirect effects (2000 samples) (Hayes, 2009) and the distribution of the
products of coefficients method in RMediation, which demonstrates more accurate Type I

error rates and more power than other, more commonly used tests, including bias-corrected
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confidence intervals (Tofighi & MacKinnon, 2011). Both methods produce Confidence
Intervals but p-values are only given for bootstrapped indirect and direct effects as p-values
are not calculated in the distribution of the products of coefficients method of mediation.
Multigroup SEM (older vs younger cohort) was used to account for and test cohort
differences. Significance was tested using y difference tests comparing a multi-group model
(older and younger cohorts) in which paths of interest were constrained to equality across
cohorts and a second model where paths were free to vary. A reduction in model fit when

paths are constrained to equality indicates moderation by developmental stage.

The hypothesised structural model (see Figures 6.2 and 6.3) included reward drive
and the latent factor of rash impulsiveness predicting 3-time-point growth curve models of
positive alcohol expectancies (positive growth) and drinking refusal self-efficacy (negative
growth) as well as the latent factors of Time 2 and Time 3 alcohol use. Family risk and
community risk composite variables were calculated and introduced into the model as
covariates, with direct paths to Time 2 and Time 3 alcohol use and covariances with rash
impulsiveness, reward drive, Time 1 alcohol use, and each other. These covariances and

covariates are not shown in Figures 6.2 and 6.3 for clarity of exposition.

The y:test statistic, comparative fit index (CFI), the standardized root mean-square
residual (SRMR), and the root mean-square error of approximation (RMSEA) were used to
examine model] fit. The model was considered as having good fit if the values approached
CFI > 95, RMSEA < .06, and SRMR < .08 (Hu & Bentler, 1999; Marsh, Hau, & Wen,
2004).

Results

Sixty (3.14%) students were removed from the dataset based on negative responses to
at least one of the honesty measures for each time point (e.g., reporting use of a fake illicit
substance). After deletion, 1,851 students remained. Little’s Missing Completely at Random
(MCAR; Little, 1988) test was non-significant for the older cohort, y*(DF = 1,140) =
1,218.78, p = .052. For the younger cohort, data were not missing completely at random
according to Little’s MCAR test, y*(DF = 722) = 1450.54, p < .001. However, there was no
clear pattern to missing data based on T1 variables. For example, some rash impulsiveness
items were related to increased missingness on Wave 3 alcohol variables. However, rash

impulsiveness items were not related to missingness on other variables. Additionally, there
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was no variable missing more than 5%. Therefore it was considered appropriate to impute

missing data using the Expectation Maximisation method in SPSS (version 22).

Alcohol use.

Approximately half of the adolescents in both cohorts reported having consumed a

full alcoholic beverage at Time 1. In Waves 2 and 3, the older cohort showed higher rates of

binge drinking, current drinking, and past-year drinking (see Table 6.2).

Table 6.2

Frequency of participants scoring greater than “none” or “never” on alcohol measures and

average alcohol use for each alcohol measure across cohorts and time-points.

Older
Y ounger cohort
cohort
(N=908)
Alcohol use (N=943)
N> M (SD) N> M (SD)
“none/never” “none/never”
(%) (%)

T1 Ever consumed full

alcoholic drink
T2 Ever binge drank
Currently drinking
Drank in past year
T3 Ever binge drank
Currently drinking

Drank in past year

465 (51.2%)

46 (5.1%)
231 (25.4%)
271 (29.8%)

69 (7.6%)
263 (29.0%)

334 (36.8%)

N/A

1.06 (.30)
1.36 (.79)
1.48 (1.59)
1.12 (48)
1.49 (.99)

1.79 (1.39)

553 (58.6%)

170 (17.9%)
415 (44.0%)
531 (56.3%)
295 (31.4%)
569 (60.4%)

678 (72.0%)

N/A

1.30 (.78)
1.76 (1.19)
2.45 (1.86)
1.57 (1.05)
2.17 (1.40)

3.25(2.19)

Prospective structural model fit.

The mediating factors of drinking refusal self-efficacy and positive social alcohol

expectancies were both fitted as multi-group latent (linear) growth curve models. Drinking
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refusal self-efficacy showed poor fit to the data, Mintercept(SE) = 2.96(0.3), Varianceintercept(SE)
=.77(.06), ps < .001, Msiope(SE) = .39(0.2), Variancesiope(SE) = .24(.03), ps < .001, * =
706.22,df =11, p <.001, CFI=.17, RMSEA = .19, as did positive social alcohol
expectancies, Mintercept(SE) = 2.08(0.3), Varianceintercept(SE) = .96(.06), ps <.001, Miiope(SE) =
.24(0.2), Variancesiope(SE) = .16(.02), ps < .001, x> = 517.64, df = 11, p < .001, CFI = .26,
RMSEA = .16. However, when these factors were added to the larger multigroup SEM, the
model showed acceptable-to-good fit to the data across both younger and older cohorts, % =
1,139.79, df = 249, p < .001, CFI1 =.92, SRMR = .06, RMSEA = .04 (see Figure 6.2). When
run without the multigroup inclusion, negative error variances were present, indicating the

appropriateness of the present multigroup approach and moderation analyses.

Prospective relationships between predictors and alcohol use.

In the final multigroup model, higher rash impulsiveness was related to decreased
drinking refusal self-efficacy (intercept) for both cohorts as well as decreased growth in
drinking refusal self-efficacy for the younger cohort. This, in turn, predicted increased
alcohol use, as higher drinking refusal self-efficacy (intercept) was related to decreased future
alcohol use. Higher reward drive was related to increased positive alcohol expectancies

(intercept) for the older cohort but not the younger cohort.

Higher positive alcohol expectancies were positively related to alcohol use in both
cohorts. For the younger cohort, positive alcohol expectancies at Time 1 (intercept) predicted
increased alcohol use at Time 2. For the older cohort, adolescents with high positive alcohol
expectancies at Time 1 (intercept) had less growth of positive alcohol expectancies (slope)
over time. This suggests a possible ceiling effect. For this cohort, positive alcohol

expectancies growth (slope) was associated with increased alcohol use at Time 3.
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Figure 6.2 Structural equation modelling analysis for both cohorts (younger cohort/older cohort) controlling for Time 1 (T1) alcohol use, family
risk, and community risk. Paths in brackets significantly moderated. *p < .05 **p < .001. Note. Drinking refusal self-efficacy slope is negative.

*constrained to be .0 due to floor effect.
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Mediation analyses

Hypothesis (a). For the younger cohort, rate of drinking refusal self-efficacy decrease
(slope) mediated the relationship between rash impulsiveness and Time 3 alcohol use (95% CI [-
.146, -.009]) and Time 2 alcohol use (95% CI [.011, .111]). For the older cohort, drinking refusal
self-efficacy at Time 1 (intercept) mediated the relationship between rash impulsiveness and
Time 2 and Time 3 alcohol use, 95% CIs [.196, .518] and [.064, .366], respectively. It is
theorised that these strong mediational effects resulted in the negative paths between rash
impulsiveness and Time 2 alcohol use for both cohorts, as the variance is explained by drinking

refusal self-efficacy.

Hypothesis (b). Reward drive impacted Time 2 and 3 alcohol use through positive
alcohol expectancies and drinking refusal self-efficacy. Reward drive significantly indirectly
affected T2 alcohol use, 8 =.008, 95% ClIs [.003, .016], p = .002. While the direct and indirect
effects of reward drive on Time 3 alcohol use were not significant, the total effect was,
presumably due to reward drive’s effect on Time 2 drinking, positive alcohol expectancies and

consequently drinking refusal self-efficacy, 8 =.036, 95% ClIs [.009, .066].

Hypothesis (c). Initial drinking refusal self-efficacy (intercept) also mediated the
relationship between initial positive alcohol expectancies (intercept) and Time 2 alcohol use for
the younger cohort (95% CI [.006, .07]) and both Time 2 and Time 3 alcohol use for the older
cohort, 95% Cls [.07, .185] and [.023, .131], respectively.

Moderation analyses

Multigroup SEM analyses was used to examine moderated relationships between the
older and younger cohort. Only significant paths were tested for non-equivalence. The model fit
of the model with path coefficients not constraint to be the same between the young and old
cohort was significantly better than the constraint model, unconstrained ¥2(df) = 1157.16(256),
constrained y2 (df) = 1694.30(285), y2difference = 537.14 (26), p <.001. Chi-square difference
tests revealed significant differences between the older and younger cohorts (see Table 6.3 and

Figure 6.2). In general, the effects of positive alcohol expectancies were stronger for the younger
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cohort and the effects of drinking refusal self-efficacy were stronger for the older cohort (see

supplementary materials for description of specific effects).

Table 6.3

Path level moderation analyses of cohort.

Y ounger cohort Older cohort
standardised standardised
Path coefficient coefficient
RD --> PAE Intercept 2% 16%*
PAE intercept --> T2 Alcohol use 22% -.09
T1 Alcohol use --> PAE intercept 8% 21%*
T2 Alcohol use --> Family risk .06 2%
DRSE intercept --> T2 Alcohol use -.40* - 71H*
DRSE intercept --> T3 Alcohol use 3% 2TH*
DRSE intercept --> DRSE slope - 3]H* -.16
RI --> DRSE intercept -.62%* - 52%*
T1 Alcohol use --> DRSE intercept .02 - 3]H*
PAE intercept --> DRSE slope 37H* -.10

Note. Only paths variant at p < .05 shown, p <.05, **p <.001, *p <.05. DRSE = drinking
refusal self-efficacy, PAE = positive alcohol expectancies, RI = rash impulsiveness, RD =

reward drive.

Discussion

This large scale study (N = 1,911) tested prospective mediation relationships between
impulsivity and social cognitive risk factors for adolescent alcohol use. The hypothesised model
was based on the bioSocial Cognitive Theory (bSCT) model of substance use (Gullo, St. John, et
al., 2014). Results demonstrated the selective influence for reward drive and rash impulsiveness
on the development of alcohol-related beliefs and adolescent drinking over two subsequent

years.

1y



Our findings show that pathways to alcohol use change during early to mid-adolescence,
providing unique targets for intervention. Positive alcohol expectancies convey greater risk for
future alcohol use in younger adolescents, both directly and through their deleterious impact on
drinking-refusal self-efficacy. Steeper decline in drinking-refusal self-efficacy from age 11-13
years was the largest predictor of later alcohol use. It is likely that positive expectancies
undermine drinking-refusal self-efficacy as adolescents may find it more difficult to resist a
substance they believe will lead to rewarding social consequences, i.e., social approval and
facilitation (Gullo et al., 2010). This is consistent with the positive associations between the two
cognitive domains reported here. It likely also reflects greater exposure to situations in which

peer alcohol offers are encountered.

The results suggest that alcohol expectancies and drinking-refusal self-efficacy provide
high-impact targets for adolescents aged 11-13 years. Past research has shown that simple, direct
strengthening of drinking-refusal skills through training can have adverse effects in early and
middle adolescence, increasing alcohol use (Onrust et al., 2016). Our findings suggest another
pathway to improving self-efficacy may be decreasing positive expectancies and targeting rash
impulsiveness, which also predicted drinking refusal self-efficacy. In this way, the proposed
model may provide new avenues for prevention by identifying how to target key cognitive

mechanisms to better effect.

For older adolescents aged 13—15 years in particular, impulsivity emerged as a risk factor
for drinking through effects on cognitive mediators. Reward drive emerged as a risk factor for
greater alcohol use in the older cohort, possibly due to the presence of a bidirectional relationship
with reinforcement sensitivity with the older cohort’s increased exposure to alcohol use (Lopez-
Vergara et al., 2012). Reward drive at age 13 was associated with drinking at age 15 through its
effect on the other factors within the model (i.e., positive alcohol expectancies and their effect on
drinking-refusal self-efficacy), indicating its increasing influence on alcohol use as adolescents
age. As age was associated with increased alcohol use, this suggests that impulsivity may garner
risk for increased alcohol use through experiential rather than vicarious alcohol learning. Rash
impulsiveness also had larger impacts on later drinking for the older cohort, supporting the

increased impact of impulsivity during this period. Much of this risk was conveyed through
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reduced drinking-refusal self-efficacy skills. Adolescents with higher rash impulsiveness may
have a reduced capacity to end a drinking session, withdraw from drinking patterns once they are
established, or to inhibit the impulse to engage in risk-taking behaviour (Dawe et al., 2004). The
mediating role of drinking-refusal self-efficacy suggests this could encourage a self-fulfilling
prophecy of poor drinking control, further exacerbating risk. Thus, approaches targeting
impulsivity directly, e.g., mindfulness meditation (Robinson, Ladd, & Anderson, 2014), and
drinking-refusal self-efficacy may be particularly effective at this age. As discussed earlier, the
latter may best be achieved by targeting other components of the hypothesized causal chain. A
worthwhile area of future research may be to investigate non-additive (interaction) effects of
impulsivity on cognition, as adolescents may be high in both rash impulsiveness and reward
drive. Additionally, further investigation could be conducted on the effects of these interventions
on high impulsivity adolescents, as previous targeted interventions have found that effects may
be stronger for these individuals (Conrod et al., 2008, 2006; Lammers et al., 2017). The sub-
sample of high-impulsivity adolescents was not adequately powered for this analysis in the

present study.

A limitation of the present study is the use of proxy measures for some constructs. While
brief measures are not uncommon in large-scale survey studies, the use of validated measures of
alcohol-related cognition is preferable but can be impractical. Importantly, (Connor, George,
Gullo, Kelly, & Young, 2011) reported similar effect sizes between social cognitive mediators
and alcohol use in a comparable population, suggesting that the effects found in the present study
may not have been severely impacted by measurement. Additionally, Time 1 alcohol use was
measured dichotomously, which reduced the sensitivity in controlling for baseline differences in
alcohol use. Further investigation is needed into whether the current model is applicable to older
adolescents and those with more drinking experience. Even so, the support of the model in
adolescents as young as 11 and 13 years old is promising. Thus, the model may demonstrate

applicability for early interventions.

A further limitation is the overlap of several measurement occasions. While the bSCT
model showed the interrelationships of impulsivity and cognitive risk factors over 3 time-points,

some of the associations between impulsivity and cognitive risk-factors were cross-sectional, due
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to the need for a minimum of three time points to construct a growth curve. Interpretations of
causality are somewhat limited by this. However, care was taken in the model of reducing cross-
sectional relationships. Therefore, we do believe that there is initial evidence of prospective
mediation in the current analysis. Future research could solidify the causal mediational links
through inclusion of a larger number of assessment occasions. Previous dual-process analyses
have shown that contexts of risk and the processes by which trait impulsivity impacts on “risky”
behaviour can alter the effects of impulsivity (Wiers, Ames, Hofmann, Krank, & Stacy, 2010).
This paper points to several cognitive processes behind the effects of impulsivity but future

research could expand on this by looking at the effects of implicit and explicit expectancies.

In conclusion, the present study provides evidence for the importance of drinking-refusal
self-efficacy and positive alcohol expectancies as mediators of the impact of impulsivity on the
development of future adolescent alcohol use. We found that the model was predictive across
two large, representative cohorts of young adolescents across three years. While this model
should be replicated with purpose-made social cognition measures and in older cohorts, it may
be useful in understanding the interplay of personality and cognitive influences on adolescent

alcohol use and inform targets for prevention programs.
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Supplementary Materials
Table 6.4.

Model fit for cognitive factor Latent Growth Curve models (LGM) and alcohol use outcomes for
the older and younger cohorts.

12 df CFI SRMR RMSEA AIC

Younger  Drinking refusal self- 12.79* 3 0.97 0.02 0.06 24.79
cohort efficacy LGM

Positive social alcohol 28.16%* 3 0.91 0.02 0.10 40.16

expectancies LGM

Alcohol use 38.24** 10 0.99 0.03 0.06 88.24

Older cohort Drinking refusal self- 18.77** 3 0.97 0.02 0.08  30.77
efficacy LGM

Positive social alcohol 20.67** 3 0.96 0.03 0.08 32.67

expectancies LGM
Alcohol use 77.86** 10 0.98 0.04 0.09 127.86

** p<.001, * p<.05

Detailed explanation of paths moderated by cohort

For the younger cohort, positive alcohol expectancies at Time 1 increased drinking at
Time 2 and contributed to steeper decline in drinking refusal self-efficacy over the three years,
where neither of these relationships were significant for the older cohort. For the older cohort,
higher Time 1 drinking refusal self-efficacy significantly decreased Time 2 alcohol use at a
greater rate than for the younger cohort and decreased Time 3 alcohol use where there was no
significant relationship for the younger cohort. Despite this, high drinking refusal self-efficacy at
T1 was related to less decline in drinking refusal self-efficacy over time for the younger cohort
and not for the older cohort. Cohort also had effects on the relative strength of impulsivity on the
cognitive mediators. The relationship between reward drive and positive alcohol expectancies
was stronger for the older cohort and the relationship between rash impulsiveness and drinking

refusal self-efficacy was stronger for the younger cohort. Finally, Time 1 alcohol use was related
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to decreased drinking refusal self-efficacy and slightly increased positive alcohol expectancies

for the older cohort compared with the younger cohort.
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Table 6.5.

Correlation (Spearman’s Rho) matrix for Younger Cohort (N = 908).

RD RI PAE DRSE Life AU Past Year AU Binge AU Current AU FRisk C | CRisk C
T1RD TIRI | T1 ‘ T2 ‘ T3 T1 ‘ T2 ‘ T3 T1 T2 T3 T2 T3 T2 T3 T1 T1

T1RD 1 8% 12%x  (9%x RRES 001  -003 -005 20 09%x  11** 002 004  07*  07*  .18** 20
T1RI 1% 1 6% 1k 3% 7 S VL S VL B £ A1Ee18%x 006 11FE 14k g%k 37k 27
T1 PAE 2 16%* 1 31 24 L T L S E L I F 5% 15% 0 08%  10%F 14k 3%k 24wk 28
T2 PAE 09+ 2% 31Ex ] A1 003 -26%%  -26%F  14%x 25%x 28wk Rk |7RE &R DDk ]Gk 21
T3 PAE 1 3%k 4% Apx 1 003 -19%%  _35%k  (gwx A7EE 27F% 006 25k 7R 2wk ]7Ex 20%*
T1 DRSE -0.01 S22%% L 14%% 003 -0.03 1 26%%  22%x 8% 005  -09%** 002  -006 -004 -08*%  -17%* 15
T2 DRSE -0.03 S14w L10%% L26%% o 19%% 26%* ] B | L A TS LTS b A ) L L L R L -1
T3 DRSE -0.05 TS b S, TL s N 1. L S L VS L | -07* S22k L3QE L I7RE L35k Dk 3Rk ]7Hx - 19
T1 Life AU 20%* 23%x I1Ex 14%x 09+ S08%  -09%x  _07* 1 35wk ogEr 14%F 006 30%F  24%x 30wk 26%*
T2 Past Year AU .09%** B L L T i 17 005  -21%%  _22%F 35wk 1 R K TV b T & LT B 21
T3 Past Year AU .11%* 8%k 15wk 5wk 27 S09%x L27Ex 39k gk A43% ] Q4w 3REE 3RER 7Rk g 20%*
T2 Binge AU -0.02 0.06 .08 2% 0.06 0.02  -19%%  _17%F  14%x 30%x 14%x ] ST S & L S L L 14
T3 Binge AU 0.04 2%k 10%x 17 25%x 006  -17%%  -35%% 006 2% 3gEE 18%F ] 22%% A5Ex ]Qwk 3%
T2 Current AU~ .07* Q4% Q4% 25wk 17 004 -22%% 2%k 30wk 3% 3gEE 33wk k] 3wk gk 19
T3 Current AU~ .07* A%k I3%x gk 28 S08%  L25%k L3RR 4wk AQ%x 78%x 21FE 45EE 30k ] 20+ 1%
T1F Risk C 1% 37Ex 24k 16%x 17 SA7EE L18%E L 17FF 30wk 25%x  ogEx ]5®E @k Dk QQwx ] A7
T1 CRisk C 21 27% 28%x 2]k 20%* B R FE S L T Q1% 20%% 14%F 13k 0k g%k 47k 1

Note. ** p <.001, * p <.05 RI = Rash Impulsiveness, RD = Reward Drive, PAE = Positive Alcohol Expectancies, DRSE = Drinking
Refusal Self-Efficacy, Life AU =Lifetime Alcohol Use, F Risk C = Family Risk Composite, C Risk C = Community Risk Composite
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Table 6.6.

Correlation (Spearman’s Rho) matrix for Older Cohort (N = 943).

RD RI PAE DRSE Life AU Past Year AU Binge AU Current AU FRisk C | CRisk C

T1 RD TIRI | Tl ‘ T2 ‘ T3 Tl ‘ T2 ‘ T3 Tl T2 T3 T2 T3 T2 T3 Tl Tl

T1 RD
31** 20%* 12%* A1** S22%% 0%k - 18%*  19** 19%** 19%** 17** 20%* 18%** 19%** 25%* 19%**

TI1RI

31** 1 19%* .09** 0.04 -32%%  _22%k  _ D%k D] ¥k 21%** 19%** 16%* 21%** 20%* 18%** 32%* 30%**
T1 PAE

20%* 19%** 1 42%* 29%** =30%*F S 22%F 1R 16%F 20%* 17** 12%* 15%* 12%* 14%* 25%* 29%*
T2 PAE

12%* .09** 42%* 1 46** S 18%* L 28%F Dk 18%* 27** 23** 20%* 16%** 28%** 17** 20%* 23**
T3 PAE

A1** 0.04  29%* A46** 1 - 10%* - 19%*  _28%*  []** 20%* 30%** 3% 26%* 19%** 25%* A1** 12%*
T1 DRSE

- 22%* -32%k  _30%*F - ]8%* -.10%** 1 42%* 32%* -.30%** S30%*F S 29%k D3k _pR¥Ek 4%k TRk _ 35 -35%*
T2 DRSE

-20%* SQ2%% U DDFEk DR -.19%** A42%* 1 49%* -.34%* S48%F L 45%k 3R _ZRAE _43wE 4Rk 33 -33%*
T3 DRSE

- 18%** S22%% L 1FE S J D] - 28%* 32%* 49** 1 -27** S 40%* L 56%F L D0k 4%k J38¥F 5k DT* - 23%*
T1 Life AU

19%** 21%** 16%** 18%** A1** S30%* - 34%%k _DT7HE 1 43%* 38%** 22%** 26%* 35%* 35%* 34%* 31**
T2 Past Year AU

19%** 21%** 20%* 27** 20%* S30%*F S 4T7FE _40%F 43%* 1 .58** 48%** 4T7** 76%** 52%* 35%* 31**
T3 Past Year AU

19%** 19%** 17** 23%** 30%** S20%*  _45%k _56%*  38** 58%** 1 .38%** 61%** 52%* B2%** 35%* 32%*
T2 Binge AU

17** 16%** 2%* 18%** 3% S23%* J38FEk DOk DX A48** 38%** 1 43%* S55%* A1** 27** 28%**
T3 Binge AU

20%* 21%** 15%** 16%** 26%* S28%* L 38FF L 46%F 26%F 4T7** 61%** 43%** 1 .48%** .64%* 32%* 26%*
T2 Current AU

18%** 20%* 2%* 28%** 19%** S24%% L 43%%k 3Rk 35 76%** 52%* S55%* A48%** 1 .52%* 30%** 29%*
T3 Current AU

19%** 18%** 14%* 17** 25%* S2TFE L 41FR 5%k 35 53** B2%** A1** .64%* 53** 1 32%* 26%*
T1 FRisk C

25%* 32%* 25%* 20%* A1** S35%* L 33%k D7k 34%% 35%* 35%* 27** 32%* 29%* 32%* 1 .53%*
T1 CRisk C

19%** 30%** 29%** Q23** 12%* - 35%*%  _33%k D3k 3]kx 1 32%* 28** 26%** 29%** 26%** 53%** 1

Note. ** p <.001, * p <.05 RI = Rash Impulsiveness, RD = Reward Drive, PAE = Positive Alcohol Expectancies, DRSE = Drinking
Refusal Self-Efficacy, Life AU =Lifetime Alcohol Use, F Risk C = Family Risk Composite, C Risk C = Community Risk Composite
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Chapter 7. Additive effectiveness of mindfulness meditation to a
school-based brief cognitive-behavioural alcohol intervention for
adolescents

Overview

This chapter details a Randomised Control Trial to test the translational capacity of
central components of the preceding work. A Cognitive Behavioural Therapy (CBT)
intervention is evaluated with the aim of targeting alcohol-related cognitions. The additive
effects of Mindfulness Meditation to the CBT program as a strategy to target rash
impulsiveness is also investigated in comparison to an active control condition, which
included Progressive Muscle Relaxation as a parallel intervention. Both active conditions
were compared to an assessment-only control. The chapter currently has been submitted to a

peer-reviewed journal.
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Abstract

Objective: This randomized controlled trial is the first study to evaluate the additive
efficacy of mindfulness meditation to brief school-based universal Cognitive Behavior
Therapy (CBT+MM) for adolescent alcohol consumption. Previous studies have lacked
strong controls for non-specific effects and treatment mechanisms remain unclear. The
present study compared a CBT+MM condition to an active control CBT intervention with
Progressive Muscle Relaxation (CBT+PMR) for non-specific effects, and an assessment-only
control (AoC). Further, impulsivity and associated cognitive constructs that are hypothesized
to relate to intervention effects were also analyzed. Method: Cluster sampling was used to
recruit Australian adolescents (N = 404, 62% female) aged 13-17 years (Mean age = 14.99
years, SD = .66 years) of mostly Australian/New Zealand or European descent. School
classes were randomized to one of the three intervention conditions (CBT+PMR = § classes,
CBT+MM and AoC = 7 classes, respectively) and adolescents completed pre-intervention,
post-intervention, 3-month and 6-month follow-up assessments, including measures of
alcohol consumption, mindfulness, impulsivity, and the alcohol-related cognitions of alcohol
expectancies and drinking refusal self-efficacy. Results: Multi-level modelling analyses
revealed that both intervention conditions reduced the growth of alcohol consumption
compared to the AoC (B =-0.18, p = .014), although CBT+MM was no more effective than
CBT+PMR, B =-0.06, p = .484. Negative alcohol expectancies increased for adolescents in
the intervention conditions compared to the AoC (B = 1.09, p = .012), as did positive alcohol
expectancies, B = 1.30, p = .008. There was no effect of interventions on measures of
mindfulness, drinking refusal self-efficacy, or impulsivity. Conclusions: There was no
evidence of mindfulness-specific effects beyond existing effects of CBT within a brief
universal school-based CBT intervention. Hypothesized mechanisms of change were largely

unsupported.
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Introduction

According to the World Health Organization (2014), 46.1% of 15-19 year-olds
identify as current or former drinkers. Further, the pattern of use for this age group includes
higher rates of monthly heavy episodic drinking compared to older alcohol users (World
Health Organization, 2014). Adolescent alcohol use has been associated with decreased
cognitive abilities (Nguyen-Louie et al., 2015), increased social problems, such as criminal
offenses and employment issues (Jennings, Piquero, Rocque, & Farrington, 2015), high
school non-completion (Kelly et al., 2015), and social anxiety (Spear, 2014), and reduced
brain matter volume (Luciana, Collins, Muetzel, & Lim, 2014) and subsequent
neurocognitive effects, including reduced memory, attention, and executive functioning
(Lisdahl, Gilbart, Wright, & Shollenbarger, 2013). Due to the high prevalence of adolescent
alcohol use and the associated consequences, prevention approaches have been proposed to

ameliorate harms (Tripodi, Bender, Litschge, & Vaughn, 2010).

The meta-analysis of adolescent alcohol treatments by Tripoli and colleagues (2010)
concluded that individual and several family-based adolescent alcohol treatment programs
have shown large effects in reducing alcohol use for adolescents aged 12-19 years. Effects
decrease over time (Tripodi et al., 2010). Interestingly, brief interventions also showed large
effect sizes for a number of studies (Tripodi et al., 2010). Similarly, brief school-based
interventions have shown low-to-mixed short-term evidence (Carney, Myers, Louw, &
Okwundu, 2016). As schools provide an opportunity for maximum breadth of intervention
targets (McLellan & Meyers, 2004), improving the effects of school-based interventions may

provide an avenue for high impact.

The focus on mechanisms of change within interventions has been widely
recommended to pinpoint areas of maximum impact for intervention and to identify the
causal pathways of intervention effects within existing programs (Gaume, McCambridge,
Bertholet, & Daeppen, 2014; O’Leary-Barrett et al., 2016). Further, there is evidence that
intervention targets may produce differential effects according to the age of the intervention
group (Onrust et al., 2016). A model of risk that can elucidate the inter-relationships between
risk factors may assist intervention effort through identifying unique mechanisms by which to

target these factors.

Within adult alcohol use treatment interventions, drinking refusal self-efficacy and

alcohol expectancies are considered to be key factors in explaining onset and maintenance of
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alcohol use disorders as well as mechanisms of treatment outcomes (Coates et al., 2018;
Connor et al., 2016; Magill, Kiluk, McCrady, Tonigan, & Longabaugh, 2015). Drinking
refusal self-efficacy refers to one’s belief in their ability to refuse alcohol and alcohol
expectancies encompass positive and negative beliefs regarding likely outcomes of alcohol
consumption (Connor et al., 2016; Magill et al., 2015). Despite their importance in adult
treatment and their prospective association with adolescent alcohol use (Connor et al., 2011),
there has been little research into whether these factors influence adolescent intervention
outcomes (Black & Chung, 2014). Adults drink more frequently while adolescents have
higher single occasion consumption, and adolescent use is associated with higher rates of
mood, conduct disorders, and future alcohol-related problems (Deas, Riggs, Langenbucher,
Goldman, & Brown, 2000). Due to the differing clinical profiles, it cannot be assumed that
adults and adolescents will respond similarly to treatments and hypothesized treatment
mechanisms (Deas et al., 2000). Developmental differences could be substantial. Indeed,
targeting refusal skills can actually increase alcohol use in middle adolescence, rather than

decrease it (Onrust et al., 2016).

If targeting drinking refusal self-efficacy is important, but addressing it directly can
be detrimental during adolescence, interventions could improve efficacy through targeting
related factors. Adolescence is a unique risk period for the development of alcohol use and
dependence due, in part, to neurodevelopmental changes involving reduced executive
functioning (especially impulse control) within the context of increased sensitivity to reward
(Robert & Schumann, 2017). It is no surprise then, that while other personality factors such
as neuroticism, agreeableness, and openness (Chassin, Flora, & King, 2004), as well as
individual differences in depression, stress, and emotion regulation (Gigsby, Forster, Unger,
& Sussman, 2016) contribute to adolescent alcohol use, impulsivity is consistently found to
be a large predictor of alcohol consumption and problems, especially amongst adolescents
(Gigsby et al., 2016; Stautz & Cooper, 2013). Additionally, adolescents are particularly
influenced by social dynamics, which influence appraisals and perceived drinking norms

(Colder et al., 2017).

Elevated reward drive (also referred to as trait Reward Drive, Approach Motivation,
or Sensation Seeking) has been hypothesized to facilitate the formation of positive alcohol
expectancies, which in turn increase alcohol use (Gullo et al., 2010a). On the other hand, high
rash impulsivity (trait Rash Impulsiveness, Disinhibition, or Lack of Premeditation)

undermines drinking refusal self-efficacy, predicting increased use (Gullo et al., 2010a).
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Additionally, high positive expectancies and low negative expectancies are thought to

decrease drinking refusal self-efficacy, which in turn predicts higher consumption (Gullo et
al., 2010a). This bioSocial Cognitive Theory (bSCT) of substance use has been supported in
community samples (Gullo et al., 2010a; Harnett et al., 2013; Kabbani & Kambouropoulos,
2013), and treatment-seeking cannabis and alcohol dependent adults (Gullo, St. John, et al.,
2014; Papinczak et al., 2018), as well as adolescent populations (Patton, Gullo, et al., 2018).

It is clear from this research that alcohol-related cognitions impact alcohol use and that these
cognitions are influenced by individual differences in appetitive and inhibitory processes.
Cognitive Behavioral Therapy (CBT) is uniquely placed to target alcohol-related cognitions
directly and perhaps interrupt the link between impulsivity and cognitions (Loree, Lundahl, &
Ledgerwood, 2015), as well as indirectly impacting drinking refusal self-efficacy through
altering alcohol expectancies (Connor et al., 2016; Patton, Gullo, et al., 2018). Current
promising interventions have utilized CBT to target individual personality risk factors for
adolescent alcohol use, including impulsivity traits (Conrod et al., 2013). For example,
previous interventions have targeted boredom-susceptibility and reward-seeking cognitions in
adolescents identified to have high sensation seeking (Conrod et al., 2008). It is possible that
the effectiveness of these programs is driven by targeting these general cognitions regarding
alcohol (such as expectancies and self-efficacy) as well as personality-risk specific
cognitions. However, the effect of these interventions appears to be more robust for reward
drive-related impulsivity and may not be equally effective in targeting rash impulsiveness-
related traits (Conrod et al., 2008, 2006). This could explain the comparable effectiveness of

universal cognitive-based alcohol programs (Teesson et al., 2017).

Therefore there may be room for increased effectiveness in CBT methods of targeting
rash impulsiveness in school-based interventions. This may help to explain the mixed
evidence for the effectiveness of school-based alcohol use intervention programs (Carney et
al., 2016; Onrust et al., 2016). The findings that the effects of CBT for adolescent alcohol
prevention interventions are strongest for high impulsivity adolescents and that impulsivity
impacts a major cognitive mechanism of CBT (drinking refusal self-efficacy) lends support to
the theory that targeting impulsivity directly may improve intervention effectiveness. We
hypothesize that mindfulness meditation may be a more appropriate strategy to target rash
impulsiveness. Mindfulness meditation involves deliberate attention on the present with non-
judgmental acceptance of present moment experiences, which is theoretically consistent with

managing rash, inattentive impulses (Papies, Barsalou, & Custers, 2012). Brief meditation
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has been shown to improve attention and self-regulation (Tang et al., 2007) and increase
brain white matter (Tang, Lu, Fan, Yang, & Posner, 2012). As adolescence is a period of both
reward sensitivity and reduced impulse control (Stautz, Dinc, & Cooper, 2017) and each
imparts unique risks for alcohol use (Gullo et al., 2010), finding effective strategies to target

both factors of impulsivity could improve the efficacy of current intervention approaches.

Mindfulness is a complementary technique to CBT (Beck & Haigh, 2014).
Mindfulness interventions have gained empirical support for their efficacy as a treatment for
adult and adolescent mental health problems (Khoury et al., 2013; Zoogman, Goldberg, Hoyt,
& Miller, 2015). Further, there is preliminary support for the addition of mindfulness training
to adolescent alcohol misuse interventions (Harris et al., 2017). It is thought that mindfulness
may interrupt the link between motivations for use and behavior (Ostafin, Bauer, & Myxter,
2012). Previous studies investigating mindfulness often utilize a waitlist control group or do
not include an active treatment comparison group in their design (Khoury et al., 2013;
Zoogman et al., 2015). This lack of active comparison results in uncertainty as to the specific
vs non-specific (e.g., relaxation) effects of mindfulness (Davidson, 2010; Goyal et al., 2014),
especially when it is combined with a previously validated treatment approach, such as CBT.
Therefore, a procedure such as Progressive Muscle Relaxation, which invokes relaxation but
not increased objectivity regarding one’s internal experience, known as decentering, which is
considered a key component of mindfulness (Feldman, Greeson, & Senville, 2010), would be

an appropriate active control.

The present study aimed to investigate the effect of a CBT-based adolescent alcohol
use prevention intervention. Further, we aimed to identify whether Mindfulness Meditation
(MM) would produce additional effectiveness to the CBT approach. To investigate this
thoroughly, we utilized PMR as an active control for non-specific relaxation effects where
adolescents received CBT (i.e., CBT+PMR). Both of these active conditions (CBT+MM and
CBT+PMR) were compared to an assessment-only control group. We hypothesized that both
interventions would reduce the growth in alcohol use over a six-month period post-
intervention compared to the assessment-only control and that the CBT+MM condition
would be superior to the CBT+PMR intervention. We also aimed to investigate possible
mechanisms of effect of the intervention by conducting secondary analyses on other outcome
variables including drinking refusal self-efficacy, positive and negative alcohol expectancies,
and mindfulness ability. We predicted that both CBT interventions would decrease positive

alcohol expectancies and increase negative alcohol expectancies and drinking refusal self-
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efficacy compared to the assessment-only control, but that mindfulness would increase only

for the CBT+MM condition.

Methods

Ethical clearance and trial registration and reporting

The trial was granted ethical clearance by the University of Queensland Behavioural
and Social Sciences Ethical Review Committee (#2015000875), Brisbane Catholic Education
(#196), and was registered with the Australian New Zealand Trials Registry
(ACTRN12616000077460). The Journal Article Reporting Standards (JARS; American

Psychological Association, 2008) have been used to guide the current report.

Power

Originally the analysis was planned as Structural Equation Modelling (SEM)
(ACTRN12616000077460). The sample size was determined assuming intra-class variance
of 0.4 (Heo & Leon, 2010). The meta-analysis by Sedlmeier et al. (2012) found moderate
psychological effect sizes for meditation compared to relaxation (» = .21). However, a
systematic review of mindfulness for adult substance use treatment found effect sizes ranged
from small to moderate (Zgierska et al., 2009). Due to these findings and the robust active
control in the present study a small effect size was assumed (f = .14). Based on these
estimates, number of time points, degrees of freedom and analysis requirements and
assuming a 20% attrition rate over time, a baseline sample of 441 students was sought (Kim,
2005; Muthén & Curran, 1997). Multi-Level Modelling (MLM) was considered more
appropriate for the data after data collection (see analytical procedure section). Using the
approach for MLM (Hox, 2002; Snijders, 2005), post hoc power analysis indicates that the
study had power of .80 (a=.05) to detect a f = .12 effect size of CBT+MM vs CBT+PMR

within the current sample.

Participants and anonymised matching procedure

Four-hundred and ninety-nine students in Grade 9 or 10 (typically 13—15 years of age)
from 6 schools were approached to participate in the study, of which 468 provided informed
consent and were randomized. Grade 9 and 10 students were sought in order to deliver the
prevention intervention earlier than the average age of onset of 15.7 years for Australian
adolescents (Australian Institute of Health and Welfare, 2014). Twenty-five schools in urban
South-East Queensland were initially contacted for possible inclusion in the study, out of

which, six schools agreed to participate. Informed consent was gained from participants and
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their parent or guardian. A cluster randomization procedure was utilized with an intention-to-
treat approach, and 468 students were randomized by KP using an online random number
generator to CBT+PMR, CBT+MM, or Control conditions within class clusters in each
school (see Figure 1 for CONSORT flow diagram). That each school participated in all three
conditions allowed for greater certainty that variation between conditions was not due to
randomization artifacts. Participants were not incentivized to complete the intervention.
However, all but one school opted for their students to receive skills reminder SMS. Students
went into a pool to receive a gift voucher to a local electronics store and replies to these

messages resulted in more chances to receive a voucher.

Assessed for eligibility
(n =499; 6 schools)

Excluded (n = 31, 6.21%)

Guardian declined participation of
adolescent (n = 21, 4.21%%)
Guardian did not respond (n = 10, 2%)

Randomized
(n =468, 93.79%)

Allocated to CBT+MM (n = 148; 7 classes) ‘ ‘ Allocated to CBT+PMR (n = 165; 8 classes) ‘ ‘ Allocated to Control (n = 155; 7 classes)

|

Completed T1 measures (n = 130, 87.84% of
allocation)
e Declined to participate (n = 2, 0.01%)

Completed T1 measures (n = 141, 85.45%
of allocation)
e Declined to participate (n = 7, 0.04%)

Completed T1 measures (n = 133, 85.81% of
allocation)
e Declined to participate (n = 0, 0%)

|

|

Completed T2 measures (n = 114).
Analyzed (n = 99, 76.15% of T1 completers)

|

Completed T2 measures (n = 135)
Excluded due to inappropriate answer (n = 2)
Analyzed (n = 116, 82.27% of T1 completers)

l

Completed T2 measures (n = 122)
Analyzed (n = 105, 78.95% of T1 completers)

|

Completed T3 measures (n = 104)
Analyzed (n = 86, 66.15% of T1 completers)

Completed T3 measures (n = 118)
Analyzed (n = 97, 68.79% of T1 completers)

Completed T3 measures (n = 112)
Analyzed (n = 92, 69.17% of T1 completers)

|

|

Completed T4 measures (n = 103)
Excluded due to inappropriate answer (n = 2)
Analyzed (n =79, 60.77% of T1 completers)

Completed T4 measures (n = 132)
Analyzed (n = 95, 67.38% of T1 completers)

Completed T4 measures (n = 117)
Analyzed (n = 90, 67.67% of T1 completers)

|

I
Analyzed (n = 130)
e Participants not present at T1 excluded
from analyses (controlling for possible
matching errors; n = 37)

Analyzed (n = 141)
e Participants not present at T1
excluded from analyses (controlling for
possible matching errors; n = 60)

Analyzed (n = 133)
e Participants not present at T1 excluded
from analyses (controlling for possible
matching errors; n = 41)

Figure 7.1. Participant flow across assessment occasions.

Note. “Inappropriate answers” refers to identifiably false or nonsensical responses.

Exclusions to control for possible matching errors are described in the method section.

Participants were anonymized using a nine-item code per the procedure of Schnell

and colleagues (2010). The codes were manually matched across time points using
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Levenshtein string distance function in Microsoft Excel and cross-checking with mobile
phone numbers, if provided (Schnell, Bachteler, & Reiher, 2010). The majority of
participants (75%) were matched to at least one other time point (see Table 7.3 in
supplementary materials), which was considered a high matching rate given that losses of up
to 50% can be reported for two time-point anonymized matching (Schnell et al., 2010).
However, the total number of participants at the completion of data collection (N = 542) was
greater than the number of allocated participants at Time 1 (total N allocated = 468). This was
interpreted as a) possible failures in matching resulting in a single participant present at
several time points appearing as several individuals or b) collection of data from participants
who were not consented to participate (e.g., due to change in class or newly enrolled students
during follow-up period). To correct for the latter possibility, data were restricted to
participants present at Time 1 and all cases across Times 2, 3, and 4 who were not matched to
a case at Time 1 were removed to conform to study ethics approval (final sample N =404,

74.54% of all data initially collected).

Participants were aged 13-17 years (Mean age = 14.99, SD = .66 years), and 62%
were female (N =251). In the final analyses, there were 130 adolescents in the CBT+PMR
condition (8 classes), 141 in the CBT+PMR condition (7 classes), and 133 in the AoC
condition (7 classes). There were no significant pre-intervention differences between
participants in each condition for demographic, predictor, and outcome measures. Most
participants lived within medium affluence families and had Australian or European
backgrounds (see Table 7.5 for baseline characteristics). Sixty-five percent of participants
provided data at 6-month follow-up (Time 4). However, 75% provided data at 3 or more of

the 4 assessment occasions.

Interventions

The intervention involved a universal Cognitive Behavioral Therapy (CBT) program.
The interventions were delivered by one or two facilitators in class groups of 8-23 students.
The facilitators were not blinded to condition. Adolescents in the two intervention conditions
were introduced to the cognitive model of the interplay between thoughts, emotions, and
behaviors (Beck, 1976) and were taught techniques to identify, challenge, and change
“unhelpful” cognitions. The techniques were first applied to general stress and negative
emotions before then being applied to alcohol use. Specifically, class-generated cognitions
regarding possible alcohol use at a hypothetical party. The adolescents were also taught either

Progressive Muscle Relaxation (CBT+PMR condition) or mindful breathing exercises
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(CBT+MM). The CBT+PMR condition participants were introduced to PMR as a technique
to reduce stress through recognizing and relaxing tension. The CBT+MM condition was
taught MM as a technique to reduce inattention and to increase present-moment awareness.
Both intervention conditions were given access to condition-specific websites with resources
on the CBT and PMR/MM techniques, including recordings of PMR/MM exercises used in

sessions. See Table 7.4 in supplementary materials for session outlines.

Procedure

The intervention was designed to be 110 minutes in total (plus 80 minutes for
completing assessments), delivered over 3 sessions. Due to practical considerations within
each school, total intervention time differed between schools. The 6 schools ranged in
intervention time from 110-220 minutes with an average intervention time of 173 minutes.
The intervention was delivered by students completing masters or doctorate-level psychology
programs who were trained in the intervention by a doctoral-level instructor. Assessment
measures were completed prior to the intervention (Time 1), immediately post-intervention
(Time 2), 3-months post-intervention (Time 3), and 6-months post-intervention (Time 4). The

control group completed the measures only.

Measures

Alcohol use. Alcohol use was measured using the 10-item Alcohol Use Disorders
Identification Test (AUDIT; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993). The
first three items of the AUDIT assess frequency of alcohol use (0 = ‘Never’; 4 = ‘4 or more
times a week’), typical quantity of drinks in a single occasion (0 = ‘1 or 2°; 4 =10 or more’),
and frequency of binge use (6+ standard drinks; 0 = ‘Never’; 4 = ‘Daily or almost daily’).
These three items are widely used as a stand-alone scale of alcohol consumption, known as
the AUDIT-C (Bush et al., 1998). The average Cronbach’s alpha over the four time-points for
the AUDIT-C was .38. Cronbach’s alpha can be impacted by non-normal distributions
(Sheng & Sheng, 2012), so the positive skew in the current sample may have impacted this
score. Non-parametric correlations to assess test-retest reliability showed significant
moderate to strong associations between all assessment occasions at p <.001. Effect sizes

ranged between ,(259) = .54 (Time 1 with Time 3) to ,#(304) = .65 (Time 1 with Time 2).

Alcohol-related cognitions. Positive and Negative Alcohol Expectancies were
measured using the 21-item Drinking Expectancy Questionnaire — Adolescent version (DEQ-

A; Connor et al., 2011; Patton et al., 2017). The scale comprises two positive expectancy
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subscales (increased confidence, 6-items; and fension reduction, 5-items) and two negative
expectancy subscales (cognitive and motor impairment, 5-items; and negative mood, 4-
items). Items are measured on a 5-point Likert scale (1 = ‘Strongly Disagree’; 5 = ‘Strongly
Agree’). The average Cronbach’s alphas over the four time-points for the two positive

subscales combined and the two negative subscales combined were both .97.

Drinking Refusal Self-Efficacy (DRSEQ) was measured using the 19-item Drinking
Refusal Self-Efficacy Questionnaire—Revised Adolescent version (DRSEQ-RA), which is
measured using a 6-point Likert scale (1 = ‘I am very sure I could NOT resist drinking’; 6 =
‘I am very sure I could resist drinking’; Patton et al., 2018; Young, Hasking, Oei, & Loveday,
2007). The subscales of the DRSEQ-RA relate to opportunistic (7-items), social pressure (5-
items), and emotional relief (7-items) drinking refusal self-efficacy contexts. The average

Cronbach’s alpha over the four time-points was .98.

Impulsivity. Reward Drive (RD) was measured using the 10-item shortened
Sensitivity to Reward Scale (SR-S), which is measured using binary response options (1 =
‘YES’, 2 = ‘NO’) (Cooper & Gomez, 2008). The average Cronbach’s alpha over the four
time-points was .78. Rash Impulsiveness was measured using the 8-item Barratt
Impulsiveness Scale—Brief (BIS-B), which allows 4 response options (1 = ‘Rarely/Never’; 4
= ‘Almost always/Always’; Steinberg, Sharp, Stanford, & Tharp, 2013). The average

Cronbach’s alpha over the four time-points was .77.

Family Affluence. Socio-economic background was measured using the Family
Affluence Scale—II (FAS-II), which is a 4-item scale developed for the WHO Health
Behavior in School-Aged Children survey (Boyce, Torsheim, Currie, & Zambon, 2006). An
example item is “How many computers does your family own” (0 = ‘None’; 3 = ‘“Two or
more’). The FAS was validated by the WHO across 35 countries, achieving good criterion
validity when compared to country Gross Domestic Product (Boyce et al., 2006). Reliability
has also been established through comparison with parent responses to items (Currie et al.,
2008). The scale is recommended for use in research evaluating adolescent health and Socio-

Economic Status (Boyce et al., 2006).

Mindfulness. The 14 item Mindful Attention Awareness Scale-Adolescent (MAAS-A;
Brown, West, Loverich, & Biegel, 2011) was used to assess change in mindfulness over time.
Items, e.g. “I rush through activities without being really attentive to them” are measured on a

6-point Likert scale (1 = ‘Almost always’; 6 = ‘Almost never). The average Cronbach’s alpha

127



over the four time-points was .95. Participants were also asked about their previous
mindfulness experience (1="“No, never”; 2="“Only a few times”; 3="“Many times but not

anymore”; 4="I currently practice mindfulness meditation™).

Analytical procedure

Multilevel modelling (MLM) was conducted in MLwiN (version 2.30). Those
analyzing the data were not masked to intervention conditions. Originally Structural
Equation Modelling (SEM) was planned (ACTRN12616000077460). However, MLM was
considered more appropriate due to the variability observed between recruited schools in
intervention length, follow-up times and SMS reminder support. This is supported by the
variance partition coefficient (VPC) for the AUDIT-C MLM analysis, which showed that 8%
of the variance in alcohol consumption was explained by school-level variation, VPC = .08.
SEM analyses revealed similar outcomes to those presented in the current paper. The SEM
outcomes can be made available upon request. Due to MLM’s ability to chart individual
growth trajectories, it is also robust to attrition, using full information maximisation
likelihood (FIML) estimation — an optimal means of handling missing data (Graham, 2009;
Hallgren & Witkiewitz, 2013).

Three-level models were built with assessment time-points (level 1) nested within
participants (level 2), nested within schools (level 3). Gender, age, and family affluence were
included as level 2 covariates with the latter two being grand mean-centred. Full iterative
generalized least squares (IGLS) was used to estimate the models. Two-condition contrasts
per outcome measure were calculated using contrast codes (J. Cohen, Cohen, West, & Aiken,
2003). These comparisons were based on the hypothesised outcomes for the outcome
measures. For alcohol, impulsivity, and cognition outcomes, Contrast 1 compared both
intervention conditions to the control and Contrast 2 compared the intervention conditions, as
predicted. For the mindfulness outcome variable, Contrast 1 compared the CBT+MM
condition to the other two conditions and Contrast 2 compared CBT+PMR to assessment-
only control (see Tables 7.6, 7.7, and 7.8 in supplementary materials for contrast codes used).
The contrasts were entered into the MLM models as level 2 predictors, along with Time
(coded 0, 1, 2, 3) as a level 1 predictor, and cross-level interaction terms between Time and
the Contrasts were calculated and added to the model. Random intercepts were specified.
Plots of residuals at each level were examined to check assumptions and outliers. The tested

models were specified as follows: Outcome;r = foix + 1 Malej + > Agei+ [
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FamilyAffluencej + £+ TimePoint;x + f5s Contrastl + fs Contrast2 + S

TimePoint.Contrastl;x + g TimePoint.Contrast2;x + ek

Results

Missing data. The majority of the sample (73.7%) provided responses at three or all
four time-points (see Table 7.3). A fewer number of participants (15.4%) were present at two
time-points and 10.6% attended Time 1 only. The descriptives for the outcome variables are
given in Table 7.1. Little’s Missing Completely at Random (MCAR; Little, 1988) test was
significant for, y2(DF = 3,892) = 4,377.32, p <.001. However, separate variance t-tests
showed that there were no significant differences between present and missing participants on

variables at times 2-3 based on time 1 variable values.

Covariates. There was a significant positive effect of Age on the AUDIT-C,
indicating that older adolescents had higher consumption rates at Time 1. Older adolescents
also had significantly higher positive and negative alcohol expectancies at Time 1. Male
adolescents had significantly lower positive and negative alcohol expectancies as well as
higher drinking refusal self-efficacy at Time 1 compared to female adolescents. However,
male adolescents also showed significantly higher Reward Drive compared to female

adolescents at Time 1.

Alcohol use. The multilevel models analyzed the growth of the outcome measures
over time and whether this growth was impacted by intervention condition, age, gender or
family affluence. The results of each MLM analysis (unstandardized regression coefficients)

are outlined in Table 7.2 and represented visually in Figure 7.2.

As expected due to the age of the population, AUDIT-C scores were low, but there
was a significant interaction between Time and Contrast 1, such that participating in either
intervention significantly decreased the growth in AUDIT-C scores compared to assessment-
only control. The treatment effect size was standardized by comparing the hypothesized
model’s deviance (-2 *Log-Likelihood) to that of a model in which the treatment Contrast
parameter was constrained to zero. This difference in model fit is equivalent to a chi-square
value, which was then converted a Cohen’s d of -.14. Contrary to hypothesis, CBT+MM did
not produce a significantly larger effect on alcohol growth compared to CBT+PMR, as

indicated by the non-significant Time x Contrast 2 interaction (see Table 7.2).
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Table 7.1.

Descriptive statistics for the outcome variables at each time-point.

Outcome variable Time-point Minimum Maximum Mean SD
Alcohol consumption Time 1 0 8 094 1.66
(AUDIT-C) Time 2 0 7 081 1.58
Time 3 0 11 076 1.70
Time 4 0 11 093 1.85
Drinking Refusal Self-Efficacy Time 1 5 30 25.79 647
Social Pressure Subscale Time 2 5 30 2550 6.58
(DRSEQ-RA SP) Time 3 5 30 27.26 5.37
Time 4 5 30 2625 6.76
Positive Alcohol Expectancies Time 1 11 55 2399 11.14
(DEQ-A Pos) Time 2 11 46 23.54 10.89
Time 3 11 55 2215 11.44
Time 4 11 55 23.33 11.36
Negative Alcohol Expectancies Time 1 10 50 21.33 10.00
(DEQ-A Neg) Time 2 10 41 20.80 9.59
Time 3 10 50 20.02 10.37
Time 4 10 50 20.80 10.01
Reward Drive Time 1 0 10 4.46 247
(SR-S) Time 2 0 10 449 268
Time 3 0 10 445 297
Time 4 0 10 437 3.11
Rash Impulsiveness Time 1 8 30 16.96 4.29
(BIS-B) Time 2 8 30 16.92 4.29
Time 3 8 32 16.75 3.89
Time 4 8 30 17.22 3.89
Mindfulness Time 1 14 84 58.70 14.27
(MAAS-A) Time 2 14 84 58.05 15.90
Time 3 14 84 6131 17.57
Time 4 14 84 5638 17.84

130



Table 7.2.

Multilevel Modelling results for alcohol use, alcohol-related cognitions, impulsivity factors, and mindfulness with condition contrasts™ (N =

404).
Outcome Estimate Intercept, | Malex  Agex  Family Contrastl  Contrast2; | Timey — Time. Time. o2, o2 o2 -2*log
Lojic Affluencej Contrastl;z ~ Contrast2; likelihood
Unstandardised
0.94 -0.17  0.26% 0.05 -0.11 -0.14 0.03 -0.18*% -0.06
Alcohol coefficient
Consumption  SE 0.07 0.14 0.11 0.07 0.17 0.19 0.03 0.07 0.08 1.54 0.24 1.16 453531
(AUDIT-C) z - -1.19 2.48 0.76 -0.62 -0.72 0.97 -2.46 -0.70
P - 0.234  0.013 0.447 0.535 0.472 0.332 0.014 0.484
Negative Unstandardised
2091 -1.91% 1.50" 0.56 -0.17 -1.48 -0.09 1.09* -0.94
Alcohol coefficient
Expectancies  SE 0.40 0.82 0.62 0.41 0.20 1.01 1.14 0.44 0.50 59.13 0 4043 8740.68
(DEQ-A z - -2.33 2.43 1.38 -0.84 -1.47 -0.08 2.50 -1.88
Negative) P - 0.020 0.015 0.168 0.401 0.142 0.936 0.012 0.060
Positive Unstandardised
2349 -1.84" 1.67F 0.76 -0.22 -1.97 -0.28 1.30* -0.85
Alcohol coefficient
Expectancies  SE 0.44 0.92 0.69 0.46 0.23 1.14 1.28 0.49 0.56 73.65 0 5147 8988.38
(DEQ-A z - -2.00 2.41 1.66 -0.94 -1.73 -0.22 2.67 -1.50
Positive) P - 0.046 0.016 0.097 0.347 0.084 0.826 0.008 0.134
Social Unstandardised -
25.88 1.22% 0.05 0.12 1.57* -0.71 -0.05 -0.19 2291 135 17.56 7815.47
Pressure coefficient 1.01*
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Drinking SE 0.26 0.53 0.40 0.27 0.13 0.65 0.73 0.27 0.31
Refusal Self- =z - 229  -2.52 0.20 0.93 2.43 -0.97 -0.18 -0.62
Efficacy P
(DRSEQ-RA - 0.022 0.012 0.841 0.352 0.015 0.332 0.857 0.535
SP)
Unstandardised
4.47 0.55% 0.28 -0.08 0.01 0.58* -0.20 0.01 0.06
coefficient
Reward Drive
SE 0.12 0.23 0.18 0.12 0.06 0.28 0.31 0.12 0.14 3.72 0 3.83 5149.16
(SR-S)
z - 2.37 1.59 -0.70 0.09 2.07 -0.65 0.07 0.42
P - 0.018 0.112 0.484 0.928 0.038 0.516 0.944 0.674
Unstandardised
17.12 -0.05 -0.03 0.20 0.15% -0.03 -0.38 -0.03 0.11
Rash coefficient
Impulsiveness SE 0.19 0.39 0.30 0.20 0.06 0.44 0.49 0.13 0.15 5.04 123 11.16 6280.75
(BIS-B) z - -0.11  -0.08 1.04 2.38 -0.06 -0.78 -0.20 0.71
P - 0912 0.936 0.298 0.017 0.952 0.435 0.841 0.478
Unstandardised
58.30 -1.17  -1.62 -0.20 -0.49 0.45 -0.99 -0.21 0.54
coefficient
Mindfulness
SE 0.64 1.33 1.01 0.67 0.36 1.66 1.88 0.77 0.86 165.79 0 97.03 9547.46
(MAAS-A)
z - -0.88  -1.60 -0.30 -1.37 0.27 -0.52 -0.28 0.63
P - 0379 0.110 0.764 0.171 0.787 0.603 0.779 0.529

Note. Boldface indicates p <.

05, * indicates significant unstandardized coefficient at p <.

05.

"See supplementary materials for contrasts used.



Alcohol Consumption (AUDIT-C)
(DRSEQ-RA-SP)

Social Pressure Drinking Refusal Self-Efficacy

Time Point Time Point

Negative Alcohol Expectancies (DEQ-A Neg)
Positive Alcohol Expectancies (DEQ-A Pos)

Time Point Time Point

Reward Drive (SR-S)
Rash Impulsiveness (BIS-B)

Time Point Time Point

Control
CBT+PMR
— w— CBT+MM

Mindfulness (MAAS-A)

Time Point

Figure 7.2. Estimated Multilevel Model plots of outcome slopes weighted by contrasts across
the four time-points. Note. Model included age, gender, and family affluence as level 2
covariates.
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Alcohol-related cognitions. There was a significant interaction between Time and
Contrast 1 for both positive and negative alcohol expectancies, indicating that adolescents in
the intervention conditions had significantly higher growth in these expectancies compared to
those in the assessment-only control condition. Examination of the residuals plots for
drinking refusal self-efficacy total revealed severe deviation from normality. The social
pressure subscale of DRSEQ was analysed instead because the distribution of residuals met
normality assumptions and was the more relevant subscale for this population (H. Aas et al.,
1995; Jester, Wong, et al., 2015; Jones et al., 2001; Tomlinson & Brown, 2012; Young-Wolff
et al., 2015). Social pressure refusal self-efficacy subscale scores correlated highly with the
DRSE total score at each time-point (correlations ranges from » = .84 for Time 1 to » = .88
for Time 4, ps <.001). The results revealed that adolescents in the intervention conditions
had significantly higher social pressure drinking refusal self-efficacy than the control group at
Time 1, but that the growth over time was not impacted by condition. This may be partly due
to the finding that social pressure drinking refusal self-efficacy did not significantly change,
on average, across the 4 time-points. Correlations were run and significant moderately sized
associations were found between social pressure drinking refusal self-efficacy and alcohol
consumption at each time-point, Time 1 #(381) =-.42, p <.001, Time 2 #(303) =-.49, p
<.001, Time 3 r(264) = -.48, p <.001, Time 4 #(247) = -.44, p <.001. There was also evidence
of a prospective association after controlling for Time 1 alcohol consumption with Time 1
social pressure drinking refusal self-efficacy explained 5% of unique variance in Time 2
alcohol consumptions (s72 = .05; p <.001), 8% of unique variance in Time 3 alcohol
consumption (s72 = 08; p <.001), and 5% of unique variance in Time 4 alcohol consumption

(s =.05; p <.001).

Impulsivity. The results indicated that the intervention groups had significantly higher
Reward Drive at Time 1 compared to the control group, but it did not significantly change
over time overall and this was not moderated by condition. While Rash Impulsivity
significantly increased over the four time-points, growth was not moderated by intervention

condition.

Mindfulness. There were no significant effects of condition, time, or the covariates on
the MAAS-A. Including previous mindfulness experience in the model did not alter effects.
However, greater previous mindfulness experience was significantly related to increased
mindfulness over time on the MAAS-A. Despite this, associations between mindfulness and

alcohol consumption were small. Nonparametric correlations showed very weak concurrent
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correlations between these factors at Time 1, #(365) =-.13, p =.011, and Time 2, #(296) = -
.13, p =.021, but non-significant associations at Times 3 and 4. Prospective associations were
also non-significant or very weak. Regressions showed that only Time 2 mindfulness
predicted Time 4 alcohol consumption, f = -.14, #(212) = -2.03, p = .043, and that it
accounted for 1% of variance, 1iR> = .01, F(1, 212) = 4.13, p = .043. The small variance
suggests that even if mindfulness had increased due to intervention efforts, it may not have

impacted alcohol use.

Discussion

This study is the first test of the additive effectiveness of Mindfulness Meditation to a
brief universal Cognitive Behavior Therapy (CBT+MM) intervention for adolescent alcohol
use using a robust active control. The biosocial Cognitive theory (bSCT) model was utilized
to identify evidence-based risk factors for intervention. It was theorized that CBT may
directly target alcohol expectancies and, in doing so, indirectly affect refusal self-efficacy and
also address the risk conveyed by the impulsivity factor of Reward Drive (theoretically,
expectancies mediate the effect of Reward Drive, and expectancy effects on alcohol use are
mediated by refusal self-efficacy. The addition of MM was proposed to directly target Rash
Impulsiveness, which is theorized to have a direct effect on alcohol use and an indirect effect
through lowering refusal self-efficacy. The effect of CBT+MM condition on adolescent
alcohol use outcomes was compared with an active control of CBT combined with
Progressive Muscle Relaxation (CBT+PMR) and an assessment-only control group. The
effects of these interventions on possible mechanisms of change were also investigated,
including drinking refusal self-efficacy, positive and negative alcohol expectancies, reward
drive, rash impulsivity, and mindfulness. The results showed that CBT reduced the growth in
alcohol use and increased both positive and negative alcohol expectancies but that there was

no evidence that Mindfulness had an additive effect beyond the effects of relaxation.

Previous research has found encouraging evidence for mindfulness as an effective
treatment for adolescent mental health problems (Zoogman et al., 2015). However, the meta-
analysis by Khoury and colleagues (2013) found that only 35 (approximately 17%) of their
209 included studies included an active psychological control condition, with most studies
utilizing a pre-post design or comparing a mindfulness-based therapy to a waitlist control. A
second meta-analysis by Zoogman at al. (2015) considered that 60% of the 20 included
studies had an active treatment. However, their definition of active control included the

health and other school classes taken by the students, which could be interpreted as
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treatment-as-usual. These consistent methodological issues leave ambiguity as to benefit of
mindfulness compared to existing treatments (Sedlmeier et al., 2012) and prompted the use of
a robust active comparison condition to control for the non-specific effects of mindfulness in

the present study.

The finding that there was no difference between the CBT+MM and the CBT+PMR
condition is consistent with previous research concluding that mindfulness-based treatments
do not provide benefits above CBT with relaxation approaches for broader mental health
diagnoses including depression and anxiety (Farias et al., 2016; Khoury et al., 2013).
However, this is the first evidence of no additional benefit in youth alcohol use prevention.
While the lack of change in mindfulness over time could mean that the adolescents were not
trained in or applying mindfulness effectively, previous interventions have shown effects
with only a few mindfulness sessions (Sedlmeier et al., 2012). Further, a recent RCT found
that a school-based mindfulness intervention did not improve depression, anxiety, or eating
disorder symptoms and that adolescent home practice of mindfulness did not moderate these
effects (Johnson, Burke, Brinkman, & Wade, 2017). It is also possible that the effects are
smaller due to the non-clinical nature of the sample (Zoogman et al., 2015). Accordingly, the
present results suggest that the addition of mindfulness may not improve adolescent

substance use outcomes beyond existing CBT and relaxation treatments.

Mindfulness meditation also did not have a significant impact on adolescent
impulsivity. There was an increase in both reward drive and rash impulsiveness across the 6-
months included in the present study and there was no effect of CBT+MM or CBT+PMR on
this growth. The finding that impulsivity increases across adolescence replicates previous
research (Littlefield, Stevens, Ellingson, King, & Jackson, 2016). That neither intervention
condition decreased the growth in impulsivity may seem counterintuitive given previous
success targeting these personality factors (Conrod et al., 2013). However, it is unclear
whether previous interventions are altering the impulsivity personality traits themselves or
changing the way in which individuals act on their impulses (e.g., to express them in more
adaptive ways). Indeed, there are divergent theoretical perspectives on whether the traits
themselves can be altered (Harkness & Lilienfeld, 1997; Magidson, Roberts, Collado-
Rodriguez, & Lejuez, 2014). Therefore, future research could investigate whether CBT and
mindfulness interventions moderate the pathways by which impulsivity imparts risk for
alcohol use, e.g., through drinking refusal self-efficacy and alcohol expectancies (Gullo,

Loxton, et al., 2017; Gullo et al., 2010a). Additionally, the use of self-report instruments may
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have affected the ability to detect treatment effects. Future studies should seek to employ
teacher- and parent-rated scales, and behavioral measures of impulsivity, if practical (Fernie
et al., 2013). What these findings confirm is that adolescence is a period of increasing

elevated impulsivity and therefore elevated risk for alcohol use (Stautz et al., 2017).

Both intervention conditions produced a reduction in the growth of alcohol
consumption over the 6-month period compared to the assessment-only control. These
findings are noteworthy, considering that reduction in adolescent alcohol use due to early
intervention is a greater predictor of reduced future problematic drinking than personality and
mental health risk factors (O’Leary-Barrett et al., 2016). Promisingly, our effect size is
greater than recent meta-analytic estimates of the effect sizes for CBT-based universal
alcohol use programs for similarly-aged adolescents, which were non-significant (Onrust et
al., 2016). Despite this, the role of social cognitive factors as potential mechanisms of change
received mixed support. Alcohol expectancies did change over time, dependent on treatment
condition. Both CBT interventions showed an increase in positive and negative expectancies
compared to the assessment-only control group. There was also a trending effect (p =.06) of
a larger increase in negative alcohol expectancies over time for the CBT+MM condition.
Increased negative expectancies are associated with reduced adolescent drinking (Colder et
al., 2017) and therefore may have contributed to the reduced consumption outcomes in the
intervention conditions. However, the increase in positive expectancies was unexpected.
Despite their increased positive expectancies, the intervention conditions had reduced the
growth of alcohol consumption compared to the control. One possible explanation is that the
increase in expectations of positive outcomes is that reduced consumption and, therefore, less
hazardous consumption, may have produced more positive alcohol experiences. Further
research into the dynamic effect of initial positive treatment response on psychological risk

factors like expectancies is required to support this.

Drinking refusal self-efficacy, which is a robust predictor of CBT alcohol outcomes in
adult populations (Connor et al., 2016; Magill et al., 2015), did not increase or decrease
across the 6-months, even for adolescents in the intervention conditions. The average social
pressure drinking refusal self-efficacy scores at each time-point in the sample ranged from
25.50 to 27.26 of a possible total of 30, showing possible evidence of a ceiling effect. While
it was expected that drinking refusal self-efficacy would decrease over time and with
exposure to alcohol use, it is possible that 6-months was not sufficient to capture this effect,

especially with the low levels of alcohol consumption within the present sample. Prospective
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relationships between drinking refusal self-efficacy and alcohol consumption at each time-
point show drinking refusal self-efficacy was associated with higher consumption. Due to the
importance of this factor indicated by previous research (Black & Chung, 2014; Connor et
al., 2011, 2016; Magill et al., 2015), it is plausible that with increased exposure to alcohol

contexts, the high self-efficacy of these adolescents will reduce their risk of future misuse.

Another possibility regarding the current drinking refusal self-efficacy findings is that
the present study potentially intervened too early to see an impact. Drinking refusal self-
efficacy was associated with future drinking in this study; however, previous research shows
that targeting this factor in late adolescence produces greater effects (Onrust et al., 2016).
This may be due to the phenomenon seen in the present study that drinking refusal self-
efficacy is high prior to experience with alcohol. In this age-group it may be more effective to
target related constructs such as rash impulsiveness and alcohol expectancies, as in the
present study, as improvements in these factors may have future “knock on” effects on
drinking refusal self-efficacy. Future research could use age as a moderator to further explore
the age-effects. The present results show the benefit of a theoretically driven model of
biosocial cognitive risk (such as the bSCT) which can provide a deeper understanding of the
dynamic interplay between adolescent alcohol use and risk factors to inform treatment targets

and the age of optimal effect.

The present study had limitations. Firstly, although a post-hoc MLM power analysis
indicated that the current study had adequate power to detect effects, the study had a
moderately sized sample. Due to the robust control and small-to-medium effects, a larger
sample may be beneficial in future studies to further evaluate effects and group comparisons.
As effects of alcohol-interventions often reduce over time (Tripodi et al., 2010), future
studies could also evaluate the effects of the addition of mindfulness to CBT over a longer
follow-up period. There was also variation in the delivery of the interventions due to practical
considerations and one school opted not to include SMS follow-up skills reminders. While
the current study attempted to incorporate this variation into the analysis through the use of
multi-level modelling, a more standardized approach would be recommended in future trials.
While facilitators were trained to deliver interventions in a standardised manner, and received
regular supervision by a clinical psychologist (MJG), video recording of sessions for

independent fidelity rating was beyond the scope of the study.
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Future research may also wish to consider the content of chosen active controls. The
inclusion of PMR as an active control for Mindfulness is considered a strength of the current
study. This is due to the hypotheses that impulsivity would be impacted by the mindfulness-
specific effects of decentering (Bernstein et al., 2015; Feldman et al., 2010). However,
mindfulness mechanisms are also thought to include attention regulation, body awareness,
emotional regulation and perspective alteration (Holzel et al., 2011). While PMR and
Mindfulness have differential impacts on stress (Gao, Curtiss, Liu, & Hofmann, 2017),
anxiety, and depression (Lancaster, Klein, & Knightly, 2016), both involve directed attention
and can therefore increase constructs considered to be components of mindfulness (Gao et al.,
2017). Therefore, active controls in mindfulness interventions should be chosen based on the

aspect of mindfulness considered central to the intervention effects.

This study is the first to compare a mindfulness-enhanced CBT intervention for
adolescent alcohol use to CBT with an active relaxation control. The findings support the use
of CBT as an effective universal intervention to reduce the growth in adolescent alcohol
consumption. The addition of mindfulness meditation to the brief CBT intervention was not
found to have a benefit beyond that of the active CBT control (progressive muscle
relaxation). An investigation of associated outcomes found support for the theory that alcohol
expectancies may be an important precursor to alcohol consumption but that drinking refusal
self-efficacy may gain increasing importance in predicting misuse as contact with alcohol
increases. Both rash impulsivity and reward drive increased over time, supporting theories of
increasing risk for substance use in mid-adolescence. Our findings highlight the need for
robust, well-controlled studies of alcohol interventions that are guided by strong theory to

elucidate the complex mechanisms of action (and inaction; Magill & Longabaugh, 2013).
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Supplementary materials

Table 7.3.

Participant matching outcomes (N = 404).

Present Time-point N Percent Overall N Overall Percent
One time-point  T1 43 10.6 43 10.6
T1 and T2 46 11.4
Two time-points T1 and T3 7 1.7 63 15.6
T1 and T4 10 2.5
T1,T2,and T3 44 10.9
Three time-
T1, T2, T4 30 7.4 98 24.2
points
T1, T3, T4 24 59
Four time-points T1, T2, T3, T4 200 49.5 200 49.5
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Table 7.4.

Intervention content for 3 and 6 session programs

3 6 Content

sessions  sessions

Session Session 1

Introduction of facilitators and parental consent.
1 ¢ Questionnaires, information sheet, and participant consent.

Session 2

Psychoeducation.

¢ Introduction to mindfulness (MM)/ Introduction to PMR (PMR)

e Mindful eating. (MM)/ Stress and the body exercise. (PMR)

e Mindfulness of the breath and body (MM)/ Progressive Muscle
Relaxation meditation (PMR)

e Summary and home practice 1.

Session Session 3

Welcome back and home practice review 1.
2 e Introducing the cognitive model.
e Cognitive model example 2.
Session4 e Cognitive challenging.
e Cognitive distortions.
¢ Sitting Mindfulness of Thoughts practice (MM) / Sitting PMR
Practice (PMR)
e Summary and home practice 2.

Session Session 5

Welcome back and home practice review 2
3 e Cognitive model reminder
e Thoughts about alcohol

Session 6

Summary and explanation of follow-ups and SMS.

e Post intervention questionnaires.
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Table 7.5.

Participant demographic variables (N = 404).

Demographic variable N %
Parental Background Australian/New Zealander 77 19.06
Aboriginal/Torres Strait Islander 8 1.98
European 130 32.18
Asian 33 8.17
Polynesian/Melanesian 7 1.73
North American 3 0.74
African 6 1.49
Mixed nationality parentage 20 4.95
Unsure/did not respond 120 29.70
Where participant was born Australia/New Zealand 357 88.37
Europe 16 3.96
Asia 23 5.69
Polynesia/Melanesia 2 0.50
North America 2 0.50
Africa 4 0.99
Language mostly spoken at home  English 369 91.34
Other 33 8.17
Missing 2 0.50
Family Affluence Low affluence 25 6.19
Medium affluence 334 82.67
High affluence 43 10.64
Missing 2 0.50
Who participants live with Mother 30 7.43
Father 12 2.97
Both mother and father 338 83.66
Other 22 5.45
Missing 2 0.50
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Table 7.6.

Contrast codes for alcohol consumption and impulsivity models

Condition Contrast la Contrast 2a
CBT+MM 0.33 0.5
Ax only -0.66 0
CBT+PMR 0.33 -0.5

Table 7.7.

Contrast codes for social cognition models

Condition Contrast 1b Contrast 2b
CBT+MM 0.33 -0.5
Ax only -0.66 0
CBT+PMR 0.33 0.5

Table 7.8.

Contrast codes for mindfulness models

Condition Contrast Ic Contrast 2c
CBT+MM 0.66 0

Ax only -0.33 -0.5
CBT+PMR -0.33 0.5
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Chapter 8: General Discussion

This thesis aimed to investigate and intervene upon psychological risk factors for
adolescent alcohol use. A literature review was conducted and it was found that, while
prevention of problem alcohol use can be highly impactful on future alcohol problems, few
current interventions target known risk factors and the mechanisms of effect of successful
interventions are unclear. The bioSocial Cognitive Theory (bSCT) of substance use risk is a
promising framework to explain the interplay of several cognitive and personality risk factors
for adolescent alcohol use. The model predicts that the impulsivity factors of Reward Drive
and Rash Impulsiveness impart separate pathways of risk through mediational relationships
with cognitions relating to drinking refusal self-efficacy and alcohol expectancies (Gullo et
al., 2010a). Chapters 4-8 comprise research conducted into the measurement of these
constructs, utility of the model for predicting the prospective risk of adolescent alcohol use,
and the process and outcomes of a Randomised Controlled Trial (RCT) aimed at targeting

adolescent impulsivity and alcohol-related cognitions.

Summary of findings

Chapters 4 and 5 aimed to validate and reduce the length of existing measures of
adolescent drinking refusal self-efficacy and alcohol expectancies. Shorter measures would
increase scale utility for time-limited contexts, including research and clinical settings. This
research reduced a 24-item expectancy scale and a 19-item drinking refusal self-efficacy
scale into two 9-item scales, the Drinking Refusal Self-Efficacy Questionnaire — Shortened
Revised Adolescent version (DRSEQ-SRA) and the Drinking Expectancy Questionnaire —
Shortened Adolescent version (DEQ-A). Both scales demonstrated good fit to the data and
had similar psychometric properties to the full scales. The shortened scales showed good
reliability and each explained 18% of the variance in adolescent alcohol consumption in the
study sample. These findings support previous studies showing that shortened scales can
demonstrate comparable psychometric properties and predictive power to longer scales
(Fromme & D’ Amico, 2000). Both scales are proposed for use in research into mechanisms
of risk and intervention effects, where the reduction in test administration time and

participant fatigue may be of value.

Chapter 6 was the first prospective investigation of the bSCT model of adolescent
alcohol use risk. As expected, high rash impulsiveness predicted lower drinking refusal self-

efficacy and this, in turn, predicted increased future alcohol consumption. Positive (social)
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alcohol expectancies predicted reduced drinking refusal self-efficacy, which also predicted
increased future alcohol consumption. There was evidence that higher reward drive increased
positive social alcohol expectancies, that is, having increased responsiveness and drive for
rewarding outcomes of actions increased expectations that alcohol use would result in social
facilitation. These expectancies were associated with reduced drinking refusal self-efficacy
and thus, reward drive impacted alcohol use indirectly through alcohol expectancies and
subsequent effects on drinking refusal self-efficacy. Overall, drinking refusal self-efficacy
declined over time and was a more robust predictor of alcohol consumption than alcohol
expectancies. However, both cognitive factors contributed to risk. A strength of the study was
the use of two parallel cohorts, which allowed for comparison of the effects of the model for
early and mid-adolescents. This comparison indicated that positive (social) alcohol
expectancies had larger effects for the younger cohort (aged 11-13 years), and drinking-
refusal self-efficacy had larger effects for older cohort (aged 13-15 years). This study showed
that the bSCT model was appropriate for predicting alcohol consumption up to two years in
the future across two cohorts of adolescents. It confirmed that impulsivity factors impart risk
through their effects on alcohol-related cognitions and therefore provide unique, age-relevant

targets for prevention interventions.

Chapter 7 provides details of designing and running a school-based brief alcohol use
intervention. The final study included 404 year-9 and 10 adolescents who were cluster
randomised into assessment-only control or one of two active conditions. The active
conditions consisted of Cognitive Behavioural Therapy (CBT) techniques with either
Mindfulness Meditation (CBT+MM) or a Progressive Muscle Relaxation control
(CBT+PMR). The CBT component of the intervention aimed to target the risk factors
identified by previous research, including the study reported in Chapter 6, namely drinking
refusal self-efficacy and alcohol expectancies. Mindfulness was included for evaluation as a
theoretically consistent intervention addition with the aim of reducing impulsivity, another
risk factor implicated in the present thesis. Indeed, the study reported in Chapter 6 found that
Rash Impulsiveness still directly predicted some variance in future alcohol use. It was not
completely mediated by cognition. The intervention conditions both decreased the growth of
alcohol consumption from baseline to the 6-month follow-up. The decreased growth may be
the result of a significant increase in negative alcohol expectancies for the active conditions
compared to the control. However, positive alcohol expectancies also increased for the active

condition versus the control condition. This finding was thought to be explained by a possible
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interaction with drinking motives, i.e., not only what they thought would happen but what
they wished would happen. Motives have been proposed as a mediator of the relationship
between alcohol expectancies and drinking outcomes (Engels, Wiers, Lemmers, & Overbeek,
2005; Kuntsche et al., 2007). However, this hypothesis would have to be confirmed in future
research. Drinking refusal self-efficacy was stable over time and did not alter according to
condition membership. Both rash impulsiveness and reward drive increased equally over time
for all three conditions. There was no evidence that mindfulness changed over time, even for
the CBT+MM condition. The main conclusions for this research are that brief universal CBT-
based interventions can delay growth in adolescent alcohol use although the mechanisms of
effect are as yet unclear. Further, mindfulness did not appear to improve outcomes beyond
existing CBT effects. To our knowledge, this was the first study to include an adequate active
control (PMR) when assessing the utility of mindfulness for adolescent substance use

prevention.

Theoretical implications and future directions

Taken together, this body of research is the first to prospectively model the bSCT
model of alcohol risk due to trait impulsivity and alcohol-related cognitions and then to
investigate the effect of a brief intervention targeting these mechanisms. This research differs
from previous investigations into adolescent impulsivity and cognitive risk through the
inclusion of both reward drive and rash impulsiveness and through specifying the relationship
between rash impulsiveness and drinking refusal self-efficacy. It was felt that this better
incorporated current proposals that impulsivity is a two-factored construct with separate paths
of risk for alcohol use (Gullo et al., 2010a; Stautz et al., 2017). Overall, the present research
showed the utility of having a unified model of risk on which to base intervention efforts and

that cognitive and personality risk factors interact to produce risk.

The current thesis further supports the utility of the 2-CARS model of substance use
risk and conducted some of the first testing of the expanded bSCT model of alcohol risk in
adolescent populations. The 2-CARS model proposes that impulsivity is comprised of rash
impulsiveness and reward drive and that these factors affect alcohol use in differential ways
(2-CARS) (Dawe et al., 2004). The bSCT model expands on this by theorising that the way in
which the 2-CARS model imparts risk is through cognitive mediators (Gullo et al., 2010a).
That is, rash impulsiveness affects alcohol use through decreasing drinking refusal self-
efficacy, and reward drive produces risk through increasing positive alcohol expectancies

(Gullo et al., 2010a). In the current research, both rash impulsiveness and reward drive were
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found to be related to future alcohol consumption through their impact on cognitive
mediators (Chapter 6). Interestingly, rash impulsiveness proved to be the more robust of the
two impulsivity factors, despite reward drive/sensation seeking being commonly cited as a
major driver of adolescent alcohol use (Sargent, Tanski, Stoolmiller, & Hanewinkel, 2010;
Stautz & Cooper, 2013; Stautz et al., 2017). However, we did find that reward drive gained
increased importance for the older cohort included in the analysis (13-15 years old) compared
to the younger cohort. It may be the case that with increased exposure to alcohol with age, the
rewarding aspects of alcohol become more salient and therefore desirable, creating an avenue
for reward drive to take effect. Recent research has also found that self-reported ability to
control behaviour at age 11 predicted alcohol use at age 16. This effect was magnified for
participants with high reward sensitivity, indicating that ability to control rash impulsive-like
behaviour produces risk independently and in combination with reward drive over the
adolescent period (Peeters, Oldehinkel, & Vollebergh, 2017). Further, the RCT in Chapter 7
found that both rash impulsiveness and reward drive increased over time, replicating previous
findings (Collado, Felton, MacPherson, & Lujuez, 2014; Littlefield et al., 2016; Niv,
Tuvblad, Raine, Wang, & Baker, 2012; Romer & Hennessy, 2007). Both the findings from
the prospective model (Chapter 6) and the RCT (Chapter 7) in the present thesis confirm that
impulsivity may be an increasingly important risk factor as adolescents age. A novel finding
is that the risk imparted by these factors may develop differentially, with rash impulsiveness
decreasing drinking refusal self-efficacy from early adolescence and reward drive gaining

importance in mid to late-adolescence.

The results presented in Chapter 6 build upon previous findings that both drinking
refusal self-efficacy and alcohol expectancies predict adolescent alcohol consumption but that
drinking refusal self-efficacy is a stronger predictor (Connor et al., 2008, 2011; Ehret et al.,
2014). Much of the predictive power of drinking refusal self-efficacy arises from its
relationships with other variables. Drinking refusal self-efficacy consistently mediates (fully
or partially) the relationships between alcohol expectancies and rash impulsiveness on
substance use (Baldwin et al., 1993; Connor et al., 2008, 2011, 2014; Gullo et al., 2010a;
Harnett et al., 2013). These relationships were supported by findings in Chapter 6, which was
the first demonstration that the mediational relationships between rash impulsiveness, reward
drive and the cognitive risk factors of drinking refusal self-efficacy and positive (social)
alcohol expectancies impacted adolescent alcohol use up to two years in the future. The

theoretically consistent relationships over time show that the bSCT model is appropriate for
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modelling prospective risk, the implication being that interventions could interrupt these

processes.

The findings throughout the current research showed that socially-related drinking
refusal self-efficacy and alcohol expectancies were consistently the greatest predictors within
each cognitive domain. This supports previous research that adolescent alcohol use and
alcohol-related cognitions are greatly impacted by social contexts (Aas et al., 1995; Jester,
Wong, et al., 2015; Jones et al., 2001; Smith et al., 1995; Tomlinson & Brown, 2012; Young-
Wolff et al., 2015). While adolescents are more driven by positive alcohol expectancies (and
social cognitions in particular), by adulthood, the importance of negative alcohol
expectancies increases (Leigh & Stacy, 2004), with adult alcohol use driven by a range of
expectancies (Gullo et al., 2010a). Despite this trajectory of growth in negative expectancies,
our findings from Chapter 4 showed that adolescents do hold negative expectancies and that
these contribute unique variance in alcohol consumption. Further, abstinent adolescents had
higher negative alcohol expectancies than those who had initiated alcohol use. Future
research could further investigate the development of these negative expectancies over time,
which the current thesis aimed to facilitate through the development of a shortened

adolescent expectancy scale that includes both positive and negative expectancies.

The RCT outcomes presented in Chapter 7 showed that alcohol expectancies may be
more implicated in adolescent prevention than drinking refusal self-efficacy, despite the latter
being a more robust predictor of future drinking. These findings are consistent with initial
conceptualisations of the interaction between alcohol expectancies and drinking refusal self-
efficacy as central to the acquisition of alcohol use and abuse (Oei & Baldwin, 1993).
However, it is inconsistent with previous findings that drinking refusal self-efficacy is central
mechanism of treatment effects in alcohol treatment and relapse outcomes (Black & Chung,
2014; Cho, 2005; Connor et al., 2016). It is possible that drinking refusal self-efficacy
becomes a higher impact mechanism once alcohol is being consumed at higher rates. At low
use, as in the sample in Chapter 7, adolescents have reduced exposure to alcohol use, thus
limiting the conditioning effect between alcohol use and behavioural outcomes (Oei &
Baldwin, 1993). They also encounter fewer alcohol-related problems, which may assist in
explaining the differences in impacts of cognitions between adolescents and adults. The
lower consumption and thus fewer desirable or undesirable outcomes restricts the “testing” of
perhaps exaggerated positive beliefs regarding their self-efficacy over drinking control and

may, therefore, reduce change in self-efficacy. This possible explanation is supported by the
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very high adolescent drinking refusal self-efficacy found in the present body of research
utilising relatively alcohol naive participants. It is also supported by previous findings that
there is a reduced effect of socially-related alcohol expectancies on alcohol consumption for
adolescents with less exposure to alcohol contexts due to being socially anxious, presumably
due to the same lack of testing and subsequent reinforcement or challenge of beliefs
(Tomlinson & Brown, 2012). However, as adolescents age and have increased exposure to
situations involving alcohol the importance of these beliefs may increase. These time-
dependent beliefs and traits highlight the need for extended follow-up periods in adolescent

RCTs as mechanisms of effect may become apparent at different developmental ages.

Based on our findings and those of previous research we aimed to identify targets we
theorised may improve intervention efficacy, including rash impulsivity and indirectly rather
than directly targeting drinking refusal self-efficacy. Mindfulness has previously been shown
to improve executive and inhibitory control (Chambers et al., 2009; Mrazek et al., 2013;
Oberle et al., 2012; Semple & Burke, 2012; Teper et al., 2013) and thus was proposed as
possible “antidote” to maladaptive impulsive actions. Our findings showed that this was not
the case, as mindfulness did not increase over time and the CBT+Mindfulness condition did
not show improvement compared to an active control. The lack of change in mindfulness
could have been due to insufficient mindfulness training. However, in adult populations, even
a few sessions of meditation have previously been shown to produce effects and interventions
longer than one month may not produce additional effects (Sedlmeier et al., 2012). Another
hypothesis is that adolescents did not incorporate the mindfulness meditation into their
routines adequately, but this is countered by a recent RCT showing that home practice of
mindfulness did not moderate the effects of a school-based mindfulness intervention on
depression, anxiety, or eating disorder symptoms (Johnson et al., 2017).To our knowledge,
this is the first RCT comparing mindfulness-enhanced CBT to an adequate active control for
adolescent substance use outcomes. Its findings add to a growing body of research showing
that, while mindfulness may be therapeutic when compared to no intervention, it is not more
effective than existing psychological interventions in targeting mental health outcomes

(Farias et al., 2016; Johnson et al., 2017; Khoury et al., 2013).

When targeting the bSCT risk factors in the RCT (Chapter 7 and 8) we found that
CBT did reduce growth in alcohol consumption over time. However, the mechanisms of
effect were less clear than predicted. Alcohol expectancies did alter in the active treatment

conditions, but both positive and negative expectancies increased. Further, drinking refusal
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self-efficacy, a robust predictor of adult alcohol intervention outcomes (Connor et al., 2016),
did not change over time or according to condition. Despite this, it is promising that the
intervention was effective given that universal intervention programs are generally
considered to have mixed evidence (Carney et al., 2016), and interventions targeting drinking
refusal self-efficacy during mid-adolescence may produce detrimental effects (Onrust et al.,
2016). One explanation for our results is that aiming to improve psychosocial functioning
rather than only focusing on substance use has been shown to improve alcohol outcomes in
school-based interventions (Stockings et al., 2016). It is possible that our approach to
teaching CBT and PMR/MM as a life-skill to combat negative emotions and thoughts before
transitioning to discussing how this relates to alcohol-related thoughts specifically may have
benefitted outcomes. Further, our positive results may be due to our use of the bSCT model to
choose intervention targets. Our aim to base intervention targets on known bSCT pathways of
risk may have reduced the possible detrimental effects of directly targeting drinking refusal
self-efficacy. Our CBT interventions targeted rash impulsiveness through mindfulness and
alcohol expectancies more directly through cognitive challenging with the aim to indirectly
target drinking-refusal self-efficacy. This indicates the unique strength of the bSCT model,
which allowed us to indirectly target specific risk factors based on theoretically supported

links with other variables.

It is not uncommon that mechanisms of action within adolescent treatment approaches
are not as predicted. O’Leary-Barrett and colleagues (2016) investigated the mechanisms of
effect in a brief personality-targeted school-based CBT intervention for alcohol use. They
found that intervention effects over two years were not predicted by changes in internalising
or externalising problems or changes in the targeted personality traits of impulsivity,
sensation seeking, anxiety, or hopelessness (O’Leary-Barrett et al., 2016). Instead,
improvements in future alcohol outcomes were predicted by initial intervention effects on
alcohol use. That is, the delay of alcohol use onset and problem use decreased future problem
use (O’Leary-Barrett et al., 2016). Despite intervening using cognitive strategies, measures of
alcohol-related cognitions were not included as potential mediators of intervention effects.
Therefore, direct comparison of mechanisms of effects with the present research cannot be
made. As in our study, these findings do not fully explain the mechanism of the initial alcohol

effects that successfully prevented future harm.

The findings from the present body of research show that two questions are important

to consider when designing intervention programs for adolescent alcohol use — when to
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intervene and how to choose intervention targets. The bSCT model has been shown to
provide useful information to answer the latter question. Through an understanding of
prospective associations between risk factors, interventions can be designed to increase
efficacy. An example can be found in our decision to focus on rash impulsiveness and alcohol
expectancies in order to indirectly target drinking refusal self-efficacy. This may have
prevented the potential adverse effects that can be found when directly targeting this factor

(Onrust et al., 2016).

The first question of when to intervene is more complex. The importance of
considering age in risk and prevention was apparent throughout the thesis. As discussed
above, positive social alcohol expectancies had a greater impact for the younger cohort in
Chapter 6 whereas drinking refusal self-efficacy was a more robust predictor for older cohort.
Additionally, reward drive was a greater predictor in the older cohort. In the RCT, older
adolescents had significantly greater alcohol consumption, higher positive and negative
alcohol expectancies, and reduced drinking refusal self-efficacy and impulsivity increased
over time. These findings of differential effects of risk factors according to age support recent
findings of altered efficacy of intervention targets depending on the adolescent
developmental period. Onrust and colleagues (2016) found that, while early adolescents were
responsive to the majority of school-based intervention strategies, the largest effect sizes
were found for older adolescents. The RCT in the present study targeted mid-adolescence,
which is a developmental period where there is little intervention success and even possible
detrimental effects (Onrust et al., 2016). Taken together, prevention interventions may be of
best effect if the developmental stage is considered when deciding intervention targets and at

which age to intervene.

It is possible that one of the reasons that the mechanisms of effect were not as
predicted in our RCT is the age chosen to intervene and the length of follow-up. We chose to
intervene before the average age of onset in order to best reduce future alcohol use through
delayed initiation and growth. However, this meant that adolescents had little exposure to
personal alcohol use, resulting in very high baseline drinking refusal self-efficacy. Thus, the
intervention outcomes could show very little impact on a key bSCT variable. It is possible
that intervening in late adolescence would allow for greater visible impact on mechanisms
shown to develop later in adolescence, such as reward drive and drinking refusal self-
efficacy. Indeed, in their meta-analysis, Onrust and colleagues (2016) found that the largest

effect sizes by far for universal adolescent substance use interventions were produced in late-
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adolescence. So should interventions occur in late adolescence? Perhaps, but in the study by
O’Leary-Barrett and colleagues (2016) mentioned above, where they investigated
mechanisms of intervention effectiveness over a two-year period, the greatest mechanism of
change was delayed initiation of alcohol binging and problems. Thus, the argument swings
back to intervening earlier rather than later. It is also possible that the reason no effects were
found in the RCT in the present research is due to restricted follow-up period. It is
conceivable that intervention effects on the factors known to provide greater risk in late
adolescence will become apparent with time. While this cannot be assumed, it provides an
interesting area for future research. An intervention in early to mid-adolescence where
participants are followed until late adolescence or early adulthood and mechanisms of interest
as well as outcomes are examined longitudinally may help to answer this question of when to

intervene.

Limitations

In addition to the limitations discussed throughout the previous chapters, several further
considerations should be added to the interpretation of the present body of research. Firstly,
all research was conducted with participants of similar backgrounds; that is, Australian
school students from single denomination schools with parents of predominantly European
descent. Previous reviews have cautioned against generalising school-based alcohol use
intervention approaches to diverse populations (Carney et al., 2016). However, the increase in
impulsivity during adolescence appears to be a cross-cultural phenomenon (Steinberg et al.,
2017). Further, previous research has shown that race, ethnicity, income and family structure
explain only a small proportion of adolescent risk behaviour (Blum et al., 2000). Therefore,
the findings in the present research should be interpreted as specific to a particular
demographic and future research should investigate the appropriateness of the risk factors to

diverse cohorts and backgrounds.

Secondly, there is evidence that genetics play an important role in the development of
adolescent alcohol consumption (Heinrich et al., 2016) and even alcohol cognitions after use
onset (Young-Wolff et al., 2015). Research investigating genetic influences on the bSCT risk
factors has been conducted in adult populations (Connor et al., 2008; Gullo, St. John, et al.,
2014; Leamy et al., 2016; Swagell et al., 2012). It was not within the scope of the current
thesis to include genetic factors. However, future research should endeavour to better
understanding the role of genetics in the formation of early drinking patterns and alcohol-

related cognition.
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Finally, the alcohol-related cognitions investigated in the present thesis were explicit
in nature. That is, they are consciously accessible. A parallel body of research has found that
desires, biases and associations that are not consciously accessible (implicit cognitions) may
help to explain why people engage in risky behaviours such as substance use despite explicit
knowledge of harms (Stacy & Wiers, 2010). These processes are impacted by executive
control and working memory (Grenard, Ames, & Stacy, 2008; Stacy & Wiers, 2010; Thush et
al., 2008). While this program is not itself without theoretical and measurement limitations,

implicit cognitions could be a useful addition to future models (Stacy & Wiers, 2010).

Concluding remarks

In conclusion, this thesis showed that a two-factor impulsivity model differentially
affects alcohol-related cognitions over time and that age impacts these relationships. This
increased understanding allows for unique intervention targets according to age and the
possibility of indirectly targeting mechanisms of interest through known relationships with
other risk factors. What is clear in both previous research and the present studies is that the
cognitive and personality factors are consistently implicated in alcohol risk and targeting
these risk factors appears to be successful in reducing alcohol consumption. However,
whether the observed beneficial effects are produced by actually affecting these mechanisms
is less clear. The lack of clarity is most likely due to the complex interplay of these risk
factors, which points to the need for a comprehensive theoretical framework, such as the

bSCT model.

It is clear that the future of adolescent alcohol-use programs is to intercede on specific
risk factors, whether it be through universal or targeted programs. This research suggests that
the relative impact of mechanisms of risk may be affected by age and that understanding of
the inter-connecting pathways of risk can assist in indirectly targeting key mechanisms. The
present research demonstrated that this approach successfully reduced the growth in alcohol
use in a school-based RCT. This was an exciting finding due to previously mixed effects for
prevention interventions and evidence that delaying problem alcohol use improves future
outcomes (O’Leary-Barrett et al., 2016). The findings indicated that altering alcohol
expectancies may be associated with intervention effects. However, mindfulness did not seem
to impact rash impulsiveness, or improve alcohol outcomes. Conversely, drinking refusal
self-efficacy, which is a common mechanism of change in adult alcohol use treatments
(Connor et al., 2016), did not appear to effect prevention outcomes over a 6-month period but

was strongly associated with prospective risk. It was hypothesised that relative alcohol
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naivety contributed to this finding and that longer follow-ups or interventions in older
adolescents may produce larger effects for this factor. Future research should attempt to
disentangle the effects of risk versus mechanisms of intervention effects through larger RCTs
with extended follow-up periods and by continuing to investigate possible associated
mechanisms of action, such as the development of expectancies and their impact on drinking
motives, changes in drinking refusal self-efficacy, and increases in impulsivity. Overall, the
present research contributes to the ongoing efforts to improve adolescent alcohol use
interventions through increasing the prospective understanding of high impact risk factors
and through showing that targeting these risk factors can be effective in reducing adolescent

alcohol consumption.
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