
 

 

 

 

 

 
A Longitudinal Study Investigating the Bi-directional Relationship of Personality 

and Substance Use in Adolescent Males and Females 

 

 

 

 

 

Julie Anne Nos 

BBehSc, BPsych (Hons) 

 

 

 

 

School of Psychology 

Faculty of Health, Griffith University  

 

 

Submitted in fulfilment of the requirements of the degree of  

Doctor of Philosophy in Clinical Psychology 

 

 

February 2014 

 

 

 

 

 



ii 

 

 



iii 

 

Abstract 

Adolescence is a period of development characterised by risk taking typically  

involving the initiation and escalation of alcohol and drug use. Adolescence is also a 

critical period of neurobiological change behaviourally manifested as increases in 

impulsivity. Contemporary models of personality conceptualise impulsivity as a trait 

with at least two related but distinct factors (reward drive and rash impulsivity). Both 

are said to play a role in the propensity to engage in substance use and the escalation of 

alcohol and drug use. This model assumes that personality influences substance use 

however it is also possible that substance use may influence the development of 

personality. The current study investigated the cross-sectional and prospective bi-

directional relationships between reward drive and rash impulsivity, and alcohol use and 

substance use problems in males and females. A prospective longitudinal design was 

used involving 1059 adolescents (males = 526, females = 533) followed up annually for 

5 years from Grade 8 to Grade 12.  

Using Latent Growth Modelling (LGM), the results of this research provided  

support for a two-factor model of impulsivity. Further, evidence was found for bi-

directional relationships between personality and substance use. As expected, the bi-

directional relationship between initial levels of reward drive and rash impulsivity were 

significantly associated with initial levels of alcohol use and substance use problems. 

Rash impulsivity at baseline was a significant predictor of growth in alcohol use for 

both males and females. There was a significant association in the bi-directional 

relationship between growth in reward drive and rash impulsivity, and growth in alcohol 

use and substance use problems. The results of a sequential LGM found that escalated 

substance use problems overtime increased reward drive and rash impulsivity overtime 

for females only. The results of this study show that reward drive and rash impulsivity 
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both contribute differentially to the escalation of substance use. Further, the converse of 

this relationship was also found where substance use influenced personality 

development. These findings highlight several risks for adolescents during critical 

periods of development and suggest the importance of early detection and interventions 

for at risk adolescents.  
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Chapter 1: Overview and Aims of the Thesis 

Adolescence is a period of development characterised by changes in risk-taking  

and novelty seeking (Spear, 2000a; Steinberg et al., 2008). For many adolescents this 

extends to the initiation and experimentation of alcohol and drug use. Impulsivity and 

related traits such as sensation-seeking and novelty seeking have a strong association 

with substance use, although the strength of the relationship varies across studies 

(Acton, 2003; Cooper, Wood, Orkutt & Albino, 2003; Kopstein, Crum, Celentano, & 

Martin, 2001). Thus, adolescents who, temperamentally are more impulsive or reward 

sensitive are at greater risk for substance misuse (Verdejo-Garcia, Lawrence & Clark, 

2008). While risk–taking and novelty seeking during adolescence could be viewed as 

normal development (Clark, Thatcher & Tapert, 2008) the risks of harm associated with 

substance use are significant. The early initiation of substance use is associated with 

both an increase in short term harm as well as an increase in the development of 

substance abuse problems in adulthood. One of the consequences of substance use is an 

increase in disinhibition that behaviourally is manifested as an increase in impulsive 

behaviour (Goldstein & Volkow, 2002; Jentsch & Taylor, 1999; Robinson & Berridge, 

2003). Substance misuse itself may impair the development of executive functioning 

and self-regulatory processes (Lubman & Yucel, 2008) and influence personality 

development (Quinn, Stappenbeck, & Fromme, 2011). Therefore, the aim of the current 

thesis is to investigate the bi-directional relationship between personality and substance 

use in males and females during adolescence, whilst taking into account other known 

risk factors. 

There are several known factors that increase the likelihood that some  

adolescence will develop drug and alcohol problems and can be broadly classified into 

social, family and individual risk factors. Social factors include socioeconomic 
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disadvantage and the association with peers who use and abuse drugs and alcohol 

(Kuntsche & Jordan, 2006; Roche et al., 2008; Spooner, Hall, & Lynskey, 2001). 

Family risk factors influential in adolescent substance use are family environments 

marked with conflict, parental monitoring and parental substance use (Dawe et al., 

2007; Hayes, Smart, Toumbourou, & Sanson, 2004). Individual risk factors include 

emotional and behavioural problems and of particular interest to the current thesis, 

personality traits, such as novelty seeking, sensation seeking and impulsivity (Acton, 

2003; L. Cooper et al., 2003; Kopstein et al., 2001; Staiger, Kambouropoulos, & Dawe, 

2007). Clearly, the risks are multifaceted in origin with biological, psychological and 

social factors all impacting on the young person’s likelihood of using and abusing 

substances. 

 An area of research that has received increasing focus in recent years is the 

association between personality traits and the initiation and misuse of substances in 

adolescence. Drawn largely from biological theories of personality, there is now 

considerable evidence demonstrating a link between personality and substance use 

(Anderson, Tapert, Moadab, Crowley, & Brown, 2007; Wills & Dishion, 2004). Two 

biologically-based motivations that are said to underpin personality are impulsivity and 

anxiety (Gray & McNaughton, 2000). Contemporary models of impulsivity distinguish 

between appetitive motivation reflected in the construct of reward drive or reward 

sensitivity and neurologically linked to the mesolimbic dopaminergic pathways, and 

rash impulsivity or disinhibition which is neurologically linked to the prefrontal cortex 

(Dawe, Gullo & Loxton2004; Perry & Carroll, 2008; Quilty & Oakman, 2004; Smillie, 

Jackson & Dalgleish, 2006). Both reward drive and rash impulsivity are implicated with 

substance use however some suggest that rash impulsivity may be a stronger predictor 

of substance use problems (Gullo, Ward, Dawe, Powell, & Jackson, 2011; Johnson, 
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Turner, & Iwata, 2003; N. J. Loxton, Nguyen, Casey, & Dawe, 2008; Voigt et al., 

2009). In addition, mixed results are found for the trait anxiety or behavioural 

inhibition. Some research has found a negative relationship indicating anxiety may be a 

protective factor in adolescent substance use whereas others have found no relationship 

(Franken & Muris, 2006a; G. G Knyazev, Slobodskaya, Kharchenko, & Wilson, 2004; 

N. J Loxton & Dawe, 2001; Malmberg et al., 2010). While impulsivity is an individual 

trait that independently predicts greater substance use, the global changes occurring 

during this developmental period underpinned by neurobiological changes also are 

implicated with increases in approach behaviour (Paus, 2005; Spear, 2004). 

Adolescence is a period of development when the maturation of critical regions  

for executive decision-making (prefrontal cortex) and emotional learning (amygdala) 

occur (Kelley, Schochet, & Landry, 2004). Increases in white matter occur up the age of 

20 years and gray matter fluctuates during adolescence, which may reflect increased 

myelination and synapse elimination, vital for the remodelling of networks and the 

communication of brain cells (Gogtay et al., 2004; Mabbott, Noseworthy, Bouffet, 

Laughlin, & Rockel, 2006). The staggered development of brain structures in limbic 

pathways, the late development of prefrontal regions and the increase of dopamine input 

explains well the disinhibition seen in adolescence (Gullo & Dawe, 2008). These 

changes represent extensive neurobiological development related to increases in 

approach behaviour (Paus, 2005; Spear, 2000b, 2004) increasing the likelihood of 

substance use. Thus, the adolescent brain is in a vulnerable period of development, and 

heavy or prolonged substance use during this critical period is of great concern.   

There is growing evidence that addictive substances have neurotoxic effects  

on the brain (De Bellis et al., 2008; Lubman & Yucel, 2008; Lubman, Yücel, & Hall, 

2007) in areas such as lower intelligence and memory problems (Meier et al., 2012). In 
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addition, the early onset of alcohol and drug use is related to an increased risk of 

substance dependence and substance use problems (Grant & Dawson, 1997), as well as 

adult disinhibitory psychopathology (Meyers & Dick, 2010). A few studies have 

recently investigated the impact of alcohol use on changes in personality and found that 

heavy alcohol drinking predicted increases in sensation seeking, disinhibition and 

impulsivity (Hicks, Durbin, Blonigen, Iacono, & McGue, 2012; Quinn et al., 2011; H. 

White et al., 2011).  

The research on gender differences in personality indicate that, in general, males 

score higher on measures of rash impulsivity, females score higher on measures of 

anxiety or behavioural inhibition and mixed results are found for reward drive (Cross, 

Copping, & Campbell, 2011; Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006; 

Moffitt, Caspi, Rutter, & Silva, 2001; Torrubia, Avila, & Caseras, 2008). The changes 

in personality during adolescence appear to be gender specific (Canals, Vigil-Colet, 

Chico, & Martí-Henneberg, 2005; Steinberg et al., 2008). For example, regarding 

neurobiological maturation, females develop earlier than males. In addition, several 

studies indicate gender specific effects of heavy alcohol use. For example, females 

appear to be more vulnerable to the pharmacological effects of alcohol use than males 

(Mann et al., 2005; Moss, 2008; Mumenthaler, Taylor, O’Hara, & Yesavage, 1999). If 

females experience greater physiological effects whilst experimenting with alcohol, it is 

likely this may impact changes in personality and behaviour differently to that of males. 

However, there appears to be no study that has specifically investigated gender 

differences of the effect of adolescent alcohol use or substance use problems on changes 

in reward drive and rash impulsivity.  

The aim of this thesis is to investigate the bi-directional relationship between  
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personality and substance use in adolescent males and females, whilst taking into 

account other known risk factors (e.g. parental alcohol use, peer alcohol use and 

emotional and behavioural problems). Understanding the reasons why some young 

people develop substance use problems, will help in the early identification of high risk 

adolescents and assist in the development of early prevention and intervention programs 

which target at risk adolescents. In addition, little is known about the effects of 

substance use on developmental processes during adolescence. Knowledge in this area 

will help inform government officials and policy makers in making informed decisions 

regarding guidelines for the responsible use of alcohol by adolescents. It may also help 

inform interventions programs for parents, school staff, and adolescents to reduce the 

harms associated with substance use during critical periods of development. 
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Chapter 2: Substance Use in Adolescence, the Extent of the Problem 

It is now well established that early initiation of substance use during 

adolescence is associated with both an increase in short term risk as well as an increase 

in the development of substance abuse problems in adulthood (Hawkins, Graham, 

Maguin, Abbott, Hill & Catalano 1997; King & Chassin, 2007; Lubman et al., 2007). 

Alcohol is one of the most widely used substances in Australia (Alcohol Drug Council 

of Australia: ADCA, 2012) and is associated with substantial economic burden 

estimated to be around 15 billion dollars in 2004-2005 (Collins & Lapsley, 2008). 

Adolescent substance use is particularly problematic, as young people have heightened 

vulnerability to a range of health, legal and social problems (Roche et al., 2008). 

Substance use has been associated with road accidents, injuries, assault, crime, 

unprotected sex, depression, suicide and impaired social and coping skills (Cornelius et 

al., 2008; Degenhardt, Coffey, Moran, Carlin, & Patton, 2007; Dodd & Saggers, 2006; 

King, Meehan, Trim, & Chassin, 2006; Loxley et al., 2004). The consequences 

associated with substance use have considerable social, psychological and physical 

costs. 

Prevalence and pattern of substance use in Australian adolescents. 

The two main surveys in Australia which investigate the pattern and prevalence  

of substance use are the National Drug Strategy Household Survey: NDSHS (AIHW, 

2011a) and the Australian Secondary Students Alcohol and Drug Survey: ASSADS (V. 

White & Bariola, 2012). The NDSH survey is a national representative sample of 

Australians conducted every three years and involves telephone and door to door 

interviews across all states and regional and remote areas. The most recent survey was 

conducted in 2010 with 26,000 participants aged 12 years and over. Although the 

number of adolescents surveyed is a relatively smaller proportion of the total sample it 
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nonetheless provides a reference point for the investigation of substance use in 

Australian adolescents. The second main survey is the ASSAD survey which is 

specifically designed to obtain in-depth information on substance use from adolescents 

aged 12-17 years (White & Bariola, 2012). Data is collected every three years and 

includes both state and private schools across Australia. It first begun in 1984 with the 

most recent survey conducted in 2011, with over 24,000 adolescents. Together these 

two surveys provide an important reference point in which to compare and contrast 

trends within Australia and internationally in adolescent substance use.  

Both these, and international surveys, continue to highlight the high rates of  

alcohol use in young people. The NDSHS (AIHW, 2011a) provides data indicating that 

38% percent of 12-17 year olds and 86% of 18-19 year olds have engaged in alcohol 

consumption in the past year (see Table 2.1). In the younger age group males and 

females report similar rates of alcohol use whereas, older males report more frequent 

rates of alcohol consumption than females. Alcohol consumption and risky alcohol use 

increased with age, with females reporting higher rates than males in the youngest age 

group, however males increased to around double the rate of females at age 18-19.  
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Table 2.1  

Alcohol Drinking by Age Group and Gender in 2010 

Age group  

Drinking status 12-17 (%) 18-19 (%)  

Never consumed a full serve    

Male 59.6 10.5  

Female 59.0 9.9  

Total 59.3 10.2  

Consumed full serve in past year  

Male 37.6 87.5  

Female 39.1 85.1  

Total 38.4 86.3  

Consumed less than weekly    

Male 32.2 39.4  

Female 34.2 54.1  

Total 33.2 46.5  

Consumed weekly     

Male 5.3 46.2  

Female 4.9 30.4  

Total 5.1 38.6  

Consumed daily    

Male 0.1 1.8  

Female - 0.6  

Total  0.1 1.2  

Risky drinking
a
  Age 12-15 Age 16-17 Age 18-19 

Male 0.6 11.2 42.3 

Female 1.5 8.6 20.3 

Total  1.0 9.9 31.7 

Source: NDSHS; AIHW, 2011. 
a
On average, had more than 2 standard drinks per day. 

 

More detailed data is obtained with the ASSADS that reflects similar patterns in  
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the NDSHS data. The most recent survey shows that a large number of students have 

tried alcohol under the age of 18 years (see Table 2.2). Of all students, 26% report never 

trying alcohol, indicating 74% have. At age 17, 81% had consumed alcohol in the past 

year. Student’s alcohol consumption increased steadily with age. Males and females 

were similar in their use however gender differences are evident at various time points 

with males typically reporting greater alcohol use than females. There were no gender 

differences in the prevalence of alcohol use at age 16 or 17 years. Risky drinking 

defined as those who consume more than 4 drinks on one occasion rose rapidly from 

around 1% in 12 year olds to 19% for those in their final year at school. Significant 

gender differences were observed with males reporting more risky drinking levels than 

females at age 15, 16 and 17.  
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Table 2.2  

Percentage of Adolescent Alcohol Consumption by Age and Gender in 2011 

    Age   

 12 (%) 13 (%) 14 (%) 15 (%) 16 (%) 17 (%) 12-17 (%) 

Never consumed       

Male 40.6 35.0 24.7 19.4 12.8 10.5 24.8 

Female 51.3 40.6 27.4 18.7 11.2 7.9 27.2 

Total  45.9 37.8 26.0 19.1 12.0 9.1 26.0 

Past year        

Male 24.6 34.0 47.4 60.1 72.5 80.3 51.3 

Female 17.8 30.2 44.4 60.2 75.4 82.5 50.1 

Total 21.3 32.1 45.9 60.2 74.0 81.4 50.7 

Past month        

Male 10.9 13.9 23.1 34.7 46.4 59.9 29.6 

Female 7.2 13.4 20.5 32.5 48.9 58.7 28.7 

Total 9.1 13.7 21.8 33.6 47.7 59.3 29.1 

Past week (current 

drinkers)  

      

Male 6.1 7.8 13.1 22.0 30.2 39.0 18.4 

Female 4.2 8.0 10.7 18.0 28.3 34.5 16.4 

Total  5.1 7.9 11.9 20.1 29.2 36.7 17.4 

Risky drinking: on one occasion in past week (drank more than 4 drinks) 

Male 0.8 1.1 3.1 8.0 14.9 22.0 7.4 

Female 0.4 0.9 2.2 4.9 11.7 15.3 5.4 

Total 0.6 1.0 2.6 6.4 13.3 18.5 6.4 

Source: reported alcohol use by 12-17 year olds in 2011 (White & Bariola, 2012). The 

Australian Alcohol Guidelines (NHMRC, 2009) suggest that the safest option for young 

people aged under 18 years is to abstain from drinking alcohol altogether and 

consuming more than 4 drinks on one occasion puts them at risk of short-term harm. 

 

As seen in Table 2.3 there was a steady increase by age in the number of drinks  

consumed in a week by current drinkers with males reporting higher rates of 

consumption. Risky drinking on one occasion also increased with age with males 

reporting higher rates than females. 
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Table 2.3  

Alcohol Consumption by Students Defined as Current Drinkers* by Age and Gender in 

2011 

 Age 

Current drinkers 12 13 14 15 16 17 12-17 

Average number of drinks in past week    

 

Males  

 

4.4 

 

4.5 

 

5.4 

 

6.7 

 

8.1 

 

9.5 

 

7.6 

 

Females  

 

 2.9 

 

3.7 

 

4.7 

 

4.7 

 

6.0 

 

6.7 

 

5.6 

 

Total 

 

3.7 

 

4.1 

 

5.1 

 

5.7 

 

7.0 

 

    8.1 

 

6.6 

 

Percentage of current drinkers risky drinking (4 drinks on one occasion in past week) 

 

Males % 

 

12.8 

 

14.7 

 

23.8 

 

36.5 

 

49.7 

 

56.6 

 

40.5 

       

Females % 
 

8.7 

 

10.8 

 

20.8 

 

27.1 

 

41.6 

 

44.5 

 

33.1 

 

Total % 

 

11.2 

 

12.7 

 

22.4 

 

32.3 

 

45.8 

 

50.7 

 

37.0 

Source: reported alcohol use by 12-17 year olds in 2011 (ASSADS; White & Bariola, 

2012). *Current drinkers are those who have consumed an alcoholic drink in the past 

week of the survey. 

 

Frequent drinking during adolescence is associated with several negative  

consequences. The ASSADS (2012) survey shows that younger females (aged 12-15) 

were more likely to be sick (vomited), have an argument and miss school whereas males 

(aged 12-17) were more likely to create a public disturbance, hit someone or have a 

fight, and cause damage to property. Of all students, 38% reported never experiencing a 

negative consequence after drinking alcohol, thus 62% indicated they had (see Table 

2.4). Females were more likely to experience two negative outcomes compared to males 

and were as likely to experience three or more negative outcomes in the younger age 

group compared to males, but not the older age group. 
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Table 2.4 

Number of Negative Outcomes Associated with Alcohol Use in the Past Year Amongst 

Current Drinkers in 2011 

 12-15 years  16-17 years  12-17 years 

Negative 

outcomes 

Male Female Total Male Female Total Male Female Total 

None 46.1 46.9 46.4 29.9 32.0 30.9 37.6 38.5 38.0 

One  20.6 15.6 18.3 18.3 20.6 19.4 19.4 18.4 18.9 

Two  9.3 12.5 10.7 11.2 17.0 14.0 10.3 15.0 12.5 

Three plus  24.1 25.0 24.5 40.6 30.4 35.6 32.7 28.0 30.5 

Source: ASSADS survey (White & Bariola, 2012). 

The ways in which young people obtained alcohol was also reported in the  

ASSAD survey (2012) (see Table 2.5). Students were most commonly supplied alcohol 

by parents and friends. The most common place for alcohol to be consumed was at a 

party, then at home and at a friend’s place. Students reported higher levels of alcohol 

consumption when it was supplied by someone else, rather than friends or parents. 

Higher levels of alcohol consumption were reported when students were at a party, 

rather than a friend’s place or at home. 
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Table 2.5  

Most Common Sources of Alcohol, Places Alcohol is Consumed and Relationship 

Between Average Number of Drinks Consumed in 2011 

 12-15 years old 

% (# of drinks per 

week) 

16-17 years old 

% (# of drinks per 

week) 

12-17 years old 

% (# of drinks per 

week) 

Supplied by Male Female Total Male Female Total Male Female Total 

Parents 37.3 32.0 34.9 

(3.6) 

29.4 33.2 31.3 

(6.1) 

33.2 32.7 32.9 

(5.1) 

Friends 19.8 28.4 23.7 

(5.0) 

20.7 23.7 22.2 

(5.9) 

20.3 25.7 22.8 

(5.5) 

Someone else 14.4 16.4 15.3 

(7.8) 

25.6 27.1 26.3 

(9.3) 

20.2 22.5 21.3 

(8.9) 

Siblings 9.8 8.9 9.3 7.6 6.3 7.0 8.6 7.5 8.0 

Took from 

home 

8.6 7.3 8.0 2.6 1.9 2.3 5.5 4.2 4.9 

Common drinking places         

Home 40.2 36.7 38.6 

(3.3) 

23.8 22.4 23.1 

(5.0) 

31.6 28.5 30.1 

(4.2) 

Party 25.9 30.0 27.7 

(6.3) 

38.7 41.1 39.9 

(8.4) 

32.7 36.3 34.4 

(7.7) 

Friends place  11.2 15.5 13.2 

(5.3) 

18.5 20.6 19.6 

(6.9) 

15.1 18.4 16.7 

(6.4) 

Note. Source: ASSADS survey (White & Bariola, 2012). 

Student’s alcohol consumption has declined from 2005 to 2011 (see Table 2.6).  

This decline is observed specifically in the younger age group (12-15 years) and 

consistent across gender. Older females (aged 16-17) did not significantly reduce their 

consumption in the previous week or previous month from 2008 to 2011, whereas males 

reported a significant reduction. There were no significant reductions in risky drinking 

from 2008 to 2011 in older adolescents for both males and females. Younger males did 
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not reduce in risky drinking either during this time, whereas female did show significant 

reductions. Current drinkers did not significantly change in their levels of risky drinking 

overtime which was consistent across age and gender.  

Table 2.6  

Percentages of Alcohol Use and Risky Drinking Amongst All Drinkers and Current 

Drinkers in 2005, 2008 and 2011in Australia 

 12-15 years old 16-17 years old 12-17 years old 

 2005 2008 2011 2005 2008 2011 2005 2008 2011 

 (%) (%) (%) (%) (%) (%) (%) (%) (%) 

Lifetime          

  Male 83.4** 78.6** 70.0 95.1** 91.1 88.2 86.5** 82.0** 75.2 

  Female 81.4** 78.2** 65.5 94.2** 92.3 90.3 85.0** 82.3** 72.8 

  Total 82.4** 78.4** 67.8 94.6** 91.7 89.3 85.7** 82.1** 74.0 

Previous month         

  Male 35.6** 28.9** 20.6 70.0** 61.8** 52.2 44.6** 37.7** 29.6 

  Female 33.0** 27.5** 18.4 66.2** 59.0 53.2 42.3** 36.4** 28.7 

  Total 34.4** 28.2** 19.5 68.1** 60.4** 52.7 43.4** 37.1** 29.1 

Previous week (current drinkers) 

  Male 23.4** 17.1** 12.2 50.1** 41.4** 34.0 30.3** 23.6** 18.4 

  Female 20.0** 16.1** 10.2 44.8** 35.3 31.0 26.9** 21.6** 16.4 

  Total 21.8** 16.6** 11.2 47.4** 38.3** 32.5 28.6** 22.6** 17.4 

Risky drinking among all students
a
       

  Male 6.5** 4.1 3.2 28.0** 21.1 17.9 12.1** 8.6 7.4 

  Female 4.6** 3.5** 2.1 18.7** 14.6 13.3 8.5** 6.6 5.4 

  Total 5.6** 3.8** 2.7 23.3** 17.8 15.6 10.3** 7.7 6.4 

Risky drinking among current drinkers
a
 

  Male 27.9 24.1 26.6 56.4 51.1 53.1 40.1 36.8 40.5 

  Female 23.1 21.6 20.4 41.8 41.6 43.0 31.8 30.9 31.1 

  Total 25.7 22.9 23.8 49.4 46.6 48.2 36.2 34.0 37.0 

Note. **Significantly different from 2011 at p <0.01. 
a
Risky drinking (consuming 4+ 

drinks on any one day in week before survey) Source: White and Bariola, 2012.  
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Illicit drug use by Australian adolescents.  

In the ASSADS survey 15.6% of students (aged 12-17) reported ever trying an  

illicit substance in their lifetime and 7.7% reported using in the past month, with males 

reporting higher rates than females (White & Bariola, 2012). As can be seen in Table 

2.7 the prevalence of illicit substances by students increased with age. The one 

exception to this finding was students’ inhalant use. Students in the younger age groups 

reported higher levels of inhalant use than those in the older age groups, with females 

reporting greater use up to the age of 15 years. Cannabis was the most widely used 

illicit drug amongst students, especially in the older students. An examination of table 

2.6 shows that females tend to match or show higher rates of use than males between 

the ages of 13-14. Following this age males report higher use than females.  
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Table 2.7  

Percentage of Lifetime and Past Month Use of Illicit Substances by Age and Gender in 

2011 

 Age and recency 

                                 Ever used                                    Past month use 

 12 13 14 15 16 17 12 13 14 15 16 17 

Cannabis             

     Male 3.9 6.5 11.8 19.4 27.3 33.2 1.9 2.3 5.7 9.7 13.5 16.9 

      

Female 

3.0 6.0 10.4 15.2 22.5 25.5 1.0 2.7 4.3 6.8 10.2 10.0 

      Total 3.4 6.2 11.1 17.3 24.9 29.2 1.4 2.5 5.0 8.3 11.8 13.3 

Inhalants              

      Male 17.3 18.6 17.2 16.6 15.3 11.4 8.4 7.6 6.7 5.5 4.8 3.7 

      

Female 

22.9 23.0 20.1 18.0 12.5 10.6 11.1 11.0 8.1 7.8 3.9 3.6 

      Total 20.1 20.8 18.7 17.3 13.9 11.0 9.8 9.3 7.4 6.7 4.4 3.6 

Sedatives/Tranquilisers   

      Male 15.1 15.3 15.7 18.2 19.3 18.0 2.9 3.7 4.1 4.7 4.9 4.9 

      

Female 

11.0 15.3 19.1 20.3 19.7 18.6 1.8 4.0 5.5 5.0 4.8 5.2 

      Total 13.1 15.3 17.4 19.3 19.5 18.3 2.3 3.8 4.8 4.8 4.8 5.1 

Amphetamines  

      Male 1.1 1.6 2.0 4.6 4.3 6.4 0.4 0.6 1.3 1.6 1.6 3.3 

      

Female 

1.5 1.5 2.0 2.2 3.8 4.8 0.0 0.7 0.7 0.7 1.4 1.3 

      Total 1.3 1.6 2.0 3.4 4.1 5.6 0.2 0.7 1.0 1.1 1.5 2.3 

Ecstasy             

      Male 1.0 1.0 2.5 4.6 4.5 6.1 0.5 0.3 0.9 1.3 2.0 2.3 

      

Female 

0.0 1.4 1.8 2.0 3.7 5.2 0.0 0.4 0.7 0.2 1.2 1.2 

      Total 0.5 1.2 2.1 3.3 4.1 5.6 0.3 0.4 0.8 0.7 1.6 1.7 

Source: reported illicit substance use by 12-17 year olds in 2011 (ASSADS; White & 

Bariola, 2012).  
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International comparisons.  

The relevant points of comparison for Australian adolescent substance use is  

with countries where there is comparability in government policies and cultural and 

social norms. As the initiation, consumption and abuse of drugs and alcohol in young 

people are influenced by these factors. There are many similarities with the United 

Kingdom and New Zealand, in particular, the minimum legal drinking age is set at 18 

years (WHO, 2001). There is good evidence that a lower minimum legal drinking age is 

associated with higher rates of alcohol use and harm-related costs (Carpenter & Dobkin, 

2011; Subbaraman & Kerr, 2012; WHO, 2011). Thus it is not surprising to find 

considerable similarities in rates of alcohol use in UK and NZ adolescents.  

In England, the most recent survey in 2011 on adolescent alcohol use found that  

74% of 15 year olds reported ever trying alcohol and 28% had drunk in the last week 

(Gill, Hawkins, Mandalia, & Whalley, 2012). In New Zealand, 72% of secondary 

students reported ever drinking alcohol, 45% of current drinkers reported drinking in the 

last month and 34% reported binge drinking (5 or more drinks) (Adolescent Health 

Research group, 2008). In the United States the minimum legal drinking age is 21 years, 

although varies amongst states (WHO, 2001) and reflects lower rates of adolescent 

alcohol use. A large US study called Monitoring the Future found that in 2011, 55% of 

secondary students (grades 8, 10 and 12) had ever tried alcohol and 25% had alcohol in 

the prior month with 13.5% reported drinking to intoxication (Johnston, O’Malley, 

Bachman, & Schulenberg, 2012). The rates of adolescent alcohol use in New Zealand 

and England appear similar to the Australian rates mentioned earlier, whereas the 

United States reports lower rates than these countries. Other research has also found that 

Australian adolescents engage in greater binge drinking, recent alcohol use and cigarette 

use compared to the same aged youths in the United States (Toumbourou et al., 2005).  
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The pattern of adolescent alcohol consumption is changing overtime and varies  

according to the time period of interest, type of drinking, age and gender. In the United 

States, the lowest rates in history for lifetime use have now been recorded (SAMHSA, 

2012). The reduction from 2010 to 2011 is seen only for males, where females did not 

differ from rates in the previous year. Similar reductions are observed in England 

(Bartlett, Grist, & Hahn, 2011; Gill et al., 2012) with both males and females reporting 

similar rates of use (Fuller, 2007; MacArthur et al., 2012). In New Zealand, reductions 

in the proportion of adolescents who have tried alcohol have been observed since the 

legal minimum age for purchasing alcohol changed from 20 to 18 years in 1999. New 

Zealand studies also fail to find gender differences in adolescents aged 16 to 17 

(Ministry of Health New Zealand, 2009). In Australia, there were no gender differences 

in the prevalence of alcohol use at age 16 or 17 years. Males aged 16 to 17 and females 

aged 12 to 15 years reduced their consumption from 2008 to 2011. However, males 

reported higher risky drinking and more frequent drinking. The reduction in adolescent 

alcohol use overtime is reassuring, with differences in age and gender being evident. In 

addition, the gap in gender differences appears to be narrowing in Australia and 

internationally.  

Summary.  

In summary, many young Australians drink alcohol. This use increases as young  

people move into late adolescence and males typically report greater alcohol use than 

females. However, gender differences are evident at different time points. A large 

number of current drinkers experience negative consequences associated with alcohol 

use, which appear to differ by age and gender. Females are more likely than males at a 

younger age to experience 2-3 negative consequences associated with alcohol use. It is 

interesting to note that social factors such as family and friends are associated with 
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students access to alcohol and the setting in which alcohol is consumed. The use of 

illicit substances was much less prevalent than alcohol use, with cannabis being the 

most widely used substance. Gender differences in illicit drug use varies across age, 

with females being similar in their use at a younger age and males being higher in use 

toward the end of the schooling years. International comparisons demonstrate the 

influence of Government policy around minimum legal drinking age which is evident in 

different rates of use. There is a decline in adolescent substance use overtime and 

gender differences appear to be narrowing. There is however still cause for concern as 

there are a number of young people who continue to use and abuse alcohol and drugs at 

harmful levels. In 2007, an estimated 323,500 Australian young people (13%) aged 16 

to 24 years reported having a substance use disorder (AIHW, 2011b). Drug and alcohol 

misuse impacts on adolescent development and places a burden on the economic and 

health care systems in society. Identifying the factors that influence a young person’s 

decision to initiate and persist in drug and alcohol use is imperative for planning 

strategies to avoid these harmful consequences.  
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Chapter 3: Known Risk Factors Influencing Substance Use in Adolescence 

The literature on risk and protective factors related to substance use has been  

reviewed extensively (Beman, 1995; Burrow-Sanchez, 2006; Hanson, 2002; Loxley et 

al., 2004; Nation & Heflinger, 2006; Stone, Becker, Huber, & Catalano, 2012; Swadi, 

1999). The impact of risk factors depend upon the number, duration and the 

developmental stage at which they appear (Loxley et al., 2004). Added to this is the 

dynamic interplay of an individual within their own environment and individual 

differences in susceptibility to substance use (Cicchetti & Luthar, 1999; Hawkins, 

Catalano, & Miller, 1992). Across the literature the factors that have consistent 

associations with adolescent substance use are classified into three broad domains, 

social influences, influences from the family and those factors that reside within the 

individual (Dadds & Atkinson, 2003). The following section will provide a brief 

overview of the contemporary literature on risk factors drawing, in particular, from the 

extensive longitudinal studies that now span some three decades.   

Social risk factors.  

Social and contextual risk factors have been widely investigated in the literature  

on adolescent substance use. As discussed in Chapter 2, the use of alcohol is strongly 

influenced by legal age. Consequently, alcohol consumption in young people is higher 

in jurisdictions such as Australia, New Zealand and the UK compared to US data. Not 

surprisingly, given the importance of peer affiliation during adolescence (Chein, Albert, 

O'Brien, Uckert, & Steinberg, 2011), an important social determinant of adolescent 

substance use is association with peers who drink or use substances (Andrews, 

Tildesley, Hops, & Li, 2002; Kuntsche & Jordan, 2006). Peer pressure to use substances 

and the need for peer affiliation and approval are also strong driving forces that 

influence substance use in adolescents (Thorlindsson & Bernburg, 2006; Trucco, 
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Colder, & Wieczorek, 2011). As part of this process, adolescents seek out peers who 

have similar levels and types of risk taking behaviours (Andrews et al.2002) which 

further contributes to the increased likelihood of substance use. In addition, adolescents 

from low socio-economic status groups, the unemployed, and the homeless are at much 

greater risk of substance abuse than the general public (Spooner et al., 2001). 

Family risk factors.  

One of the most widely documented family risk factor associated with  

adolescent substance use is parental substance misuse (Mares, van der Vorst, Engels, & 

Lichtwarck-Aschoff, 2011). Dawe et al. (2007) estimated that 13% (450,000) of 

children living in Australian households are exposed to binge drinking, 2.3% are 

exposed to cannabis use and 0.8% are exposed to methamphetamine use. Parental 

substance use has both a genetic and environmental component (Rose, Dick, Viken, & 

Kaprio, 2001). There is an extensive literature supporting the relationship between 

parental substance abuse and alcohol related problems in probands (Laurie Chassin, 

Flora, & King, 2004; Hussong, Wirth, Edwards, Curran, & Chassin, 2007). Further, 

parental alcohol use or familial vulnerability has been associated with an increase in the 

risk of early initiation (Loxley et al., 2004; Prescott & Kendler, 1999). Although it is 

difficult to tease apart the separate influences of parental and sibling use of alcohol, 

there is converging evidence that the use of substances by an older sibling is 

independently related to adolescent substance use (Fagan & Najman, 2005; Kokkevi, 

Arapaki, Richardson, Florescu, & Stergar, 2007; Windle, 2000). Evidence from a meta-

analysis of twin studies shows that heritability of addiction to substances range from 

40% (for hallucinogens) to 60% (for alcohol) (Goldman, Oroszi, & Ducci, 2005). While 

there is no one gene responsible for addictive behaviour, there are multiple genes now 

identified that interact to make a person more susceptible to substance use problems 
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(Meyers & Dick, 2010). The influence of environmental factors on gene vulnerability 

can either protect against or increase the risk of substance use problems (Meyers & 

Dick, 2010; Young, Rhee, Stallings, Corley, & Hewitt, 2006). In sum, it is likely that 

combinations of genetic and environmental factors (modelling of substance use) interact 

and influence substance using behaviour during adolescence (Fowler, Lifford, Shelton, 

Rice, Thapar, Neale, McBride & van den Bree 2007; Loxley et al., 2004). 

Whilst parental substance abuse typically co occurs with family discord and  

parental mental health problems, there is additional risk of adolescent substance use 

when young people are exposed to family conflict and poor family relationships 

(Chaplin et al., 2012; Wu, Lu, Sterling, & Weisner, 2004). These in turn are strongly 

associated with poor parental monitoring and adolescent internalising and externalising 

behaviour and antisocial behaviour (Ary, Duncan, Duncan, & Hops, 1999; Youngblade 

et al., 2007). Poor parental monitoring in particular has been linked to early onset, 

heavier drinking patterns, association with deviant peers, as well as other risk-taking 

behaviours (Hayes et al., 2004). Parents with permissive attitudes toward substance use 

are more likely to have children who use drugs or alcohol (M Arthur, Hawkins, Pollard, 

Catalano, & Baglioni, 2002; Ellickson , Tucker, Klein, & McGuigan, 2001; Parry et al. 

2004). Protective factors such as parental harmony and bonding and family attachment 

are negatively related to substance use (Alderson, 1994). Thus, family environments 

marked with conflict, poor parental monitoring, permissive parental attitudes toward 

substance use and parental and sibling substance use are key family risk factors 

associated with adolescent substance use. 

Individual risk factors. 

There is now substantial evidence that externalising and internalising problems 
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 are linked to adolescent substance use with conduct problems representing one of the 

key individual risk factors. However the role of impulsive/disinhibited personality traits, 

whilst inextricably linked to conduct problems, also makes an independent contribution 

to adolescent substance use. Internalising disorders and a personality style associated 

with anxiety has been investigated in this field and whilst the evidence is not quite as 

strong there are links between anxiety and depression and adolescent substance use. 

Finally, there is some evidence that there are gender differences in susceptibility to 

engage in substance use although this is somewhat confounded by established findings 

that externalising problems are greater in males and internalising problems are greater in 

females (Hoffmann, Powlishta, & White, 2004). A brief overview of this literature will 

be presented. 

A consistent finding in the literature associated with adolescent substance use is  

the strong relationship between externalising problems such as conduct and attention 

and concentration problems. A review of 15 studies found that around 60% of 

adolescents aged 14 to 18 reporting substance use problems, also had a mental health 

issue (Armstrong & Costello, 2002). The prevalence of conduct disorder was most 

common with estimates ranging from 25% to 50% (four times more likely to occur with 

substance use or abuse). The prevalence of depression ranged from 20% to 30% (twice 

as likely to occur with substance use or abuse). In the majority of studies anxiety was 

not related to substance use or abuse. Studies investigating early and persistent 

childhood behaviours such as conduct disorder (Button et al., 2007; Hser, Grella, 

Collins, & Teruya, 2003) and hyperactivity (Shortt, Hutchinson, Chapman, & 

Toumbourou, 2007) often find a relationship with drug and alcohol use. In one study, 

adolescents diagnosed with attention deficit hyperactivity disorder reported higher 

levels of alcohol, tobacco and illicit drug use than control subjects (Molina & Pelham, 
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2003). In particular, this study separated the Inattention and Impulsivity-Hyperactivity 

dimensions and found that both had unique contribution to substance use. Although 

externalising behaviours are linked to impulsive and disinhibited personality traits the 

literature suggests that both are independent predictors of substance use in adolescence.  

Several studies have shown that children identified with behavioural  

disinhibition (Iacono, Carlson, Taylor, Elkins, & McGue, 2000; Tarter, Kirisci, 

Habeych, Reynolds, & Vanyukov, 2004) or difficulties with self-control (T. Wills & 

Dishion, 2004) are at higher risk of later drug abuse. Windle (2000) found in a sample 

of 570 adolescents, that temperament (high activity level, greater sociability) was 

associated with having peers who use drugs and alcohol. This in turn predicted illicit 

drug use and alcohol use problems. Adolescents who score higher on measures of 

impulsivity (Acton, 2003; L. Cooper et al., 2003; Staiger et al., 2007) and sensation-

seeking (Kopstein et al., 2001) have been found to engage in greater drug and alcohol 

use. Conversely, childhood temperaments such as being easy or shy and cautious and 

having social and emotional competence tends to reduce the likelihood of later 

substance use (Loxley et al., 2004).  

Internalising symptoms are often associated with drug and alcohol use.  

Substance use can be a way of regulating or coping with emotional distress, rumination 

about a problem, or dealing with high irritability levels (Giancola & Mezzich, 2003) and 

negative affect (Hussong, Hicks, Levy, & Curran, 2001). A prospective study of 1545 

adolescent twins found that depressive disorders diagnosed before the age of 15 years 

was positively associated with frequency of alcohol use and intoxication and frequency 

of illicit substance use (Sihvola et al., 2008). Another study found that a depressed 

mood during childhood is associated with early initiation of alcohol use, alcohol use 

problems in adolescence and alcohol dependence in adulthood (Crum et al., 2008). 
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Mood disorders are commonly associated with alcohol abuse and dependence, and 

anxiety disorders are more commonly associated with dependence rather than abuse (R. 

Roberts, Roberts, & Xing, 2007). Douglas et al. (2010) investigated adverse childhood 

events (abuse and violence) and substance dependence and found that mood and anxiety 

disorders were only partial mediators, therefore they were not independent predictors of 

substance dependence. Anxiety symptoms have also been found to be a protective factor 

in some studies. For example, social anxiety was found to be associated with less 

alcohol consumption in Clerkin and Barnett’s (2012) study. Thus, externalising 

problems are consistently implicated with substance use. Likewise, internalising 

problems are also implicated however the relationship appears less consistent with 

anxiety.  

The issue of gender differences is complicated. It is well documented that in  

adulthood, males report greater substance use than females (Nolen-Hoeksema, 2004), 

however, this relationship is less clear in adolescence (Pitel, Geckova, van Dijk, & 

Reijneveld, 2010). The overrepresentation of males in adulthood with substance use 

problems is likely related to gender differences in certain risk factors during 

adolescence (Schulte, Ramo, & Brown, 2009). In a community sample of students aged 

9 to 12 years gender differences were found in rates of co-morbidity. Results showed 

that boys were more likely to present with conduct problems than girls (Polier, Vloet, 

Herpertz-Dahlmann, Laurens, & Hodgins, 2012). They also found that, of the children 

with conduct problems, girls (48%) were more likely than boys (25%) to also have 

internalising problems. Gender differences in depression become evident at around the 

age of 13, with girls reporting higher rates than boys (Nolen-Hoeksema & Girgus, 

1994). By the age of 15 and onward, females are about twice as likely to experience 

depression as males. Gender differences are also evident in personality traits such as 
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impulsivity and behavioural inhibition (anxiety) as well as physiological developmental 

during adolescence which are factors which impact substance use. Considering the aim 

of the current thesis, Chapter Four will discuss the relationship between personality, 

gender and substance use during adolescence in depth.  

Longitudinal studies investigating risk factors associated with substance use. 

There are a large number of longitudinal studies in which combinations of the  

above risk factors have been investigated in relation to the development and initiation of 

adolescent substance use (see Table 3.1). Whilst an extensive analysis of these 

individual studies is beyond the scope of the current thesis, a summary of the key 

findings that emerge provide an important context for the longitudinal study that was 

undertaken here. In keeping with the findings from the studies cited above, the broad 

classification of social, family and individual factors continues to emerge as influences 

on the development of substance misuse in young people.  

Firstly, the Dunedin Multidisciplinary Health and Development Research Unit  

(MHDRU) commenced a study in New Zealand in 1972 (Silva & McCann, 1996). 

Participants were assessed at birth and followed up to 32 years (McGee, Williams, 

Poulton, & Moffitt, 2000; Melchior, Moffitt, Milne, Poulton, & Caspi, 2007). The main 

aim was to investigate factors that contribute to developmental disorders and health 

problems and provide information for at risk children and adolescents (Silva & 

McCann, 1996). Assessments involved coping, sexual, anti-social, and criminal 

behaviour, physical examinations, mental health, personality, relationships, intellectual 

ability, employment and SES. Conduct problems were assessed by self, parent and 

teacher reports using the DSM-IV criteria. Temperament was assessed at age 3 by 

observers who rated 22 behavioural characteristics, which formed three clusters: Well-

adjusted, Undercontrolled and Inhibited. Personality at age 18 years was measured by 
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the Multidimensional Personality Questionnaire and the Diagnostic Interview Schedule 

was used to assess mental health disorders at age 21 years. Capsi (2000) demonstrated, 

an early temperament characterised by impulsivity, restlessness, negativity, easily 

distracted and emotionally (Undercontrolled type) was associated with high levels of 

impulsivity and thrill-seeking at age 18 years and alcohol dependence at age 21. An 

Inhibited temperament such as being socially reserved, fearful and easily disturbed by 

unfamiliar people, was associated with an overcontrolled, cautious and non-assertive 

personality at age 18 and less alcohol dependence but greater experiences of depression 

at age 21 years. A study b Odgers et al. (2008) found that after matching participants on 

social, family and child covariates (e.g. family history of substance use, SES, 

Undercontrolled temperament) young people who engage in early substance use (under 

15 years) regardless of a history of conduct problems were at greater risk of later 

substance dependence. The main findings of the Dunedin studies reviewed provides 

evidence of the detrimental influence of financial and educational disadvantage and 

importantly highlights the role of individual factors such as impulsivity, conduct 

problems and early substance exposure as influential risk factors. 

The Christchurch Health and Development Study (CHDS) is a study of 1,265,  

New Zealand participants born in 1977, who were assessed at birth and followed up 

until 25 years of age. Assessments include personality (measured by the Tridimensional 

Personality Questionnaire), gender, family variables, child abuse and health, child 

conduct and attention problems (measured by parent and teacher reports), peers, mental 

health and psychosocial adjustment and education and employment participation 

Fergusson, Horwood and Ridder’s (2007) study showed that conduct problems but not 

attentional problems predicted an increased risk of later substance use and abuse, whilst 

taking into account SES, family factors, child abuse and anxiety. In a study by 
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Fergusson et al. (2008) study childhood factors such as parental illicit drug use, sexual 

abuse, being male, novelty-seeking and conduct problems increased the risk of later illicit 

drug use. However, after substance use overtime and peer factors were added to the model, 

all the above childhood factors became non-significant predictors of illicit drug abuse and 

dependence, except for novelty-seeking. Likewise, Wells, Horwood, and Fergusson’s 

(2004) study found that after controlling for several factors (e.g. SES, parental substance 

use and childhood behaviours), drinking patterns at age 16 led to heavier patterns of alcohol 

use later in life which was associated with being male and high in novelty seeking. 

(Fergusson & Horwood, 2001). The key findings of the CHDS research indicates that 

parental substance use, peer influence and individual differences such gender, conduct 

problems and novelty seeking are important predictors of adolescent substance use. 

The Mater Hospital and University of Queensland Study of Pregnancy (MUSP)  

is a study of 7,223 children born in Australia during 1981 to 1984 (Najman, Bor, 

O'Callaghan, Williams, Aird & Shuttlewood, 2005). Mothers were initially assessed at 

their first antenatal visit, then again when the child was 3-5 days, 6 months, 5 years, 14 

years and 21 years of age. Internalising and externalising symptoms at age 5 were 

assessed a modified Child Behaviour Checklist and at age 14 with the Youth Self 

Report version of the Child Behaviour Checklist (Achenbach, 1991). In one study after 

controlling for gender, parent-adolescent communication, maternal alcohol and tobacco 

use, maternal anxiety and depression, maternal marital relationship and SES, 

aggression, attention and delinquency problems at age 14 predicted nicotine, cannabis, 

alcohol and other illicit drug dependence, as well as multiple SUD at 21 years. Anxiety 

and depression were not related to later SUD. (Hayatbakhsh, Najman, Jamrozik, Al 

Mamun, Bor & Alati, 2008). A study by Alati et al’s. (2005) study on alcohol use found 

that externalising symptoms in early adolescence (at age 14) had increased odds of 
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developing an alcohol disorder at age 21. This was found for both males and females. 

Both Conwell et al. (2003) and Lawlor et al. (2005) found that externalising symptoms 

were associated with smoking at age 14. Lawlor et al. (2005) also found that 

adolescents at age 14 who displayed both internalising and externalising problems were 

more likely to be a smoker at that age. The main findings of the MUSP research 

reviewed indicate that family conflict, low SES, maternal substance use and child 

behavioural problems such as aggression, delinquency and externalising symptoms 

impact adolescent substance use. 

The Australian Temperament Project (ATP) is a longitudinal study which 

 commenced in 1983 (D Smart & Sanson, 2005). Participants have been followed-up 

every 15-18 months with a range of predictor and outcome variables assessed, including 

substance use (Prior, Sanson, Smart, & Oberklaid, 2000). Early childhood 

temperaments measured were Approach-Sociability, Cooperation, Irritability, Reactivity 

and Persistence. Behavioural and emotional problems assessed included Hyperactivity, 

Hostile aggression and Anxiety-fearfulness. Personality was measured by the Five 

Factor Personality Questionnaire and Zuckermans Sensation Seeking Scale. A study by 

Prior et al. (2000) study found that adolescent substance use at age 15 to 16 was 

associated with maternal substance use, antisocial behaviour, having antisocial and 

substance using peers, low family attachment, being male, being a younger sibling and 

being high in sensation seeking. Adolescents who engaged in multiple substances (4 or 

more) were more likely to display high reactivity, sociability, aggression, low 

persistence and have deviant friends. Opiate or stimulant use was associated with 

difficult temperaments, low agreeableness and contentiousness, depression, 

delinquency, aggression and similar peers. Parenting factors such as low warmth, high 

use of punishment and low parental monitoring were found to be associated with 
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externalising behaviours and substance use. A study on alcohol use patterns, showed 

that drinking patterns at age 13-18 years were related to drinking patterns at 22 years 

(Vassallo, Smart, Sanson, & Toumbourou, 2008). Indicating, abstinence during 

adolescence may serve as a protective factor toward later harmful alcohol use. A recent 

study found that direct predictors of alcohol related harms at 19-20 years were 

impulsivity (at 15-16 years), paternal drinking (at 17-18 years), alcohol related harms 

(at 15-18 years), frequency of intoxication (at 17-18 years), antisocial behavior, peer 

drinking and living arrangements (at 19-20 years) (Little et al., 2012). The ATP findings 

show that parental substance use, peer influence, family attachment and individual traits 

for example, behavioural problems and impulsivity place an adolescent at greater risk of 

substance use. 

The Avon Longitudinal Study of Parents and Children (ALSPAC) was  

conducted in the United Kingdom and involved over 14,000 mothers and children, with 

fathers recruitment occurring after the commencement in 1990 

(http://www.bris.ac.uk/alspac/). Participants are followed up annually from the time of 

pregnancy. The aim of this study was to investigate the course of a several physical and 

mental health factors such as obesity, reproductive failure, cardiovascular disease, 

vision and hearing education, health and happiness, schizophrenia, delinquency, 

emotional well-being and cognitive function. Assessments included Parental social 

adversity, parental substance use, child IQ (Wechsler), child emotional and behavioural 

problems (Strengths and Difficulties Questionnaire), child Mood and feelings and 

substance use. A study investigating alcohol and tobacco use at age 10, found that 

smoking and alcohol use was predicted by parental social disadvantage, and mediated 

by behavioural and cognitive problems (Macleod et al., 2008). Alcohol use at age 10 

was predicted by postnatal maternal alcohol use. A study by Melotti et al. (2011) study 
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found that higher income levels were associated with children aged 13 years consuming 

alcohol, however higher maternal education level decreased the risk of young people’s 

binge drinking and recent drinking. A recent study by Heron et al. (2012) found that 

high frequency or consumption of alcohol at age 16 was associated with maternal 

substance use, no maternal education, subsidised housing, number of siblings, conduct 

problems at age 11 and tobacco and cannabis use at age 13. Findings regarding gender 

across the studies, indicate that boys and girls are similar in the frequency of alcohol 

use, however girls were found to be higher in tobacco use (Melotti et al., 2011) and 

hazardous and harmful alcohol use (Heron et al., 2012) whereas boys were higher in 

cannabis use (MacArthur et al., 2012). The main findings from the ALSPAC studies 

reviewed show that social disadvantage, maternal substance use, conduct problems and 

gender are important risk factors related to adolescent substance use. 
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Table 3.1 

Longitudinal Studies of Risk Factors Associated with Adolescent Substance Misuse  

Study Sample and # of waves 

 

Risk factors and other variables 

measured 

Outcome variable 

/Substance use 

Relevant Findings 

Dunedin Multidisciplinary Health and Development Research (MHDRU): 1661 children born in Dunedin during 1972 to 1973, followed up to age 32 (Silva & McCann, 1996) 

Poulton et al. (2002) 
 

 

 

980 participants 

9 time points: birth, 3, 5, 7, 

9, 11, 13, 15 and 26 years 

 

 

Health, depression, childhood and 

adult SES 

Tobacco and alc 

dependence 
Alc and smoking dependence related to low SES in 

childhood and adulthood. Childhood low SES related 

poorer cardiovascular and dental health  

Droomers et al. (2003) 
 

1000 participants  

6 time points: age 9, 11 and 

13, 15, 18, 21 

Fathers occupational level, family 

alcohol problems, peers, 

intelligence, parental attachment 

Alc use at age 11, 

13, 15, 18, 21 

Adolescent high alcohol consumption related to low SES 

which is related to family alcohol problems, peer 

approval of alcohol, lower intelligence and lower 

parental attachment. Higher consumption related to 

multiple risk factors 

 

Melchior et al. (2007) 
 

 

972 participants  

11 time points: 3, 5, 7, 9, 11, 

13, 15, 18, 21, 26 and 

32 years 
 

 

Childhood SES, familial liability 

to poor health, 

childhood/adolescent health, 

childhood intelligence quotient 

(IQ), exposure to childhood 

maltreatment, and adult SES. 

Adult depression, 

anxiety, tobacco 

dependence, and alc 

or drug dependence 

Alcl, smoking, drug dependence and poorer 

cardiovascular health related to childhood low SES. 

Multiple risk factors e.g. childhood low SES, family 

history of poor health, childhood and adolescent health 

(depression, anxiety and alcohol use), low childhood IQ, 

childhood maltreatment, and adult low SES accounted 

for 67% of risk of smoking dependence and 55% of risk 

of alc and other drug dependence in adults  

 

 

Caspi (2000) 
 

938 participants  

9 time points: 3, 5, 7, 9, 11, 

13, 15, 18 and 21 

Temperament at age 3, 

externalising and internalising 

problems from age 5 to 15, 

personality at age 18 

Alc use, 

Interpersonal 

relationships, social 

support, 

employment, 

psychiatric 

disorders and 

criminal behaviour 

at age 21 

Alc abuse , unemployment, interpersonal conflict and 

criminal involvement at 21 years related to 

undercontrolled temperament at age 3, which was related 

to a personality characterised by impulsivity, thrill 

seeking, aggression and interpersonal alienation at age 

18  
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Odgers et al. (2008) 
 

 

 

 

 

927 participants 

8 time points: 7, 9, 11, 13, 

15, 18, 21 and 32 

Conduct problems at age 7, 9, 13. 

Exposure to alc and illicit 

substances at age 13 and 15. 

Controlled for SES, family history 

of SUD’s, parent criminal history, 

mother and child IQ, 

maltreatment, ADHD, 

Undercontrolled temperament  

 

SUD at age 32 Substance dependence at age 32 related to early exposure 

of alc and illicit drugs and conduct problem history. 

Early exposure more highly related to substance 

dependence than conduct problems  

Christchurch Health and Development Longitudinal Studies (CHDS): 1,265 New Zealand participants, born in 1977, followed up to age 25 (Fergusson & Horwood, 2001) 

Fergusson, Boden & 

Horwood (2008) 
900 participants  

11 time points: annually 

from 7 to 13 years, 16, 18, 

21 and 25 years 

Gender, novelty seeking, abuse, 

parent SU and criminality, 

conduct and attention problems 

(7-13 years), peer SU, cannabis, 

alcohol & tobacco use 

 

Illicit drug use, 

abuse/dependence 

at age 16 to 25  

Later illicit drug use related to parental drug use, sexual 

abuse in childhood, being male, novelty seeking, conduct 

problems, cannabis, alcohol and tobacco use and 

substance using peers. Later illicit drug dependence or 

abuse related to cannabis use and substance using peers  

 

 

Fergusson, Horwood & 

Ridder (2005) 
 

973 participants 

Time points: birth, 4 months, 

1 year, annual intervals to 

age 16 years, and at ages 18, 

21 and 25 years 

Conduct problems at ages 7- 9, 

problem behaviours at age 14-16, 

crime, mental health problems, 

sexual/partner relationships, 

education and employment. 

Controlled SES, family conflict , 

parental adjustment, child abuse 

and anxiety  
 

Alcl, tobacco and 

illicit drug 

dependence at age 

21 to 25 

Conduct problems related to substance dependence, 

crime, mental health problems and adverse 

sexual/partner relationships. No differences were found 

for gender 

Wells, Horwood, & 

Fergusson (2004) 
 

953 participants  

Time points: birth, 4 months, 

1 year, annual intervals to 

age 16, and 18, 21 and 25 

years 

SES, stability of parent/guardian, 

sexual and physical abuse, 

parental substance use and 

criminal offending, child 

behaviours and mid adolescent 

disorders, and personality  

 Alcl use, abuse, 

dependence, illicit 

drug dependence, 

depression, anxiety, 

suicidal behaviour, 

education, sexual 

relationships and 

offending 

 

 

Alc dependence and drink driving offenses, number of 

sexual partners and violent offending at age 16 to 25 was 

related to alc drinking at age 16. Gender (being male) 

and novelty seeking were important predictors in most 

outcomes.  
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Mater Hospital and University of QLD Study of Pregnancy Studies (MUSP): 7,223 children born in Australia during 1981 to 1984, followed up to age 21 (Najman et al.,2005)  

Hayatbakhsh et al. 

(2008) 
 

2429 young adults  

2 time points: age 14 and 

age 21 

Social problems, somatic 

complaints, thought problems, 

internalising symptoms, 

externalising symptoms. 

Controlled gender, parent-

adolescent communication, 

maternal alcohol and tobacco use, 

anxiety and depression, marital 

relationship, & SES.  

 

Nicotine, alc, 

cannabis, amph, 

ecstasy, heroin, 

cocaine, 

hallucinogens, 

inhalants, and other 

drugs 

Nicotine, cannabis, alcohol, other illicit drug dependence 

and multiple SUD at 21 years related to aggression, 

attention and delinquency problems at age 14. Anxiety 

and depression not related to later SUD.  

Hutchinson et al. 

(2008) 
 

 

4258 mothers and offspring 

4 time points: antenatal, 

birth, 6 month follow up, 14 

years 

 

 

Maternal attitudes toward 

pregnancy and maternal alcohol 

and nicotine use. 

 

 

Adolescent self-

reported alcohol use 

at age 14 

Alc initiation at 14 years related to mother’s negative 

feelings about being pregnant and not planning/wanting 

the pregnancy, SES and mothers alcohol and tobacco use   

Alati et al. (2005) 
 

2551 mothers and offspring 

5 time points: birth, 6 

months, 5 years, 14 years, 21 

years 

Child externalising & 

internalising symptoms. Parenting 

style, maternal alcohol, nicotine 

use & depression & anxiety 

 

 

Alc disorders at 21 

years  

Alc use disorders at age 21years related to child’s 

externalising symptoms and maternal depression and 

maternal alc use at 14 years. Biological markers and 

internalising symptoms not related to alcohol disorders  

O’Callaghan et al. 

(2006) 
 

 

 

 

4541 mothers and offspring 

5 time points: antenatal, 

birth, 6 month, 5 years, 14 

years 

Maternal smoking during 

pregnancy and when child was 5 

and 14, maternal alcohol use, 

child beh probs, social and 

demographic variables 

Adolescent 

smoking at age 14  

 

 

 

Adolescent smoking at age 14 related to maternal 

smoking, maternal alc use, non-married status, having a 

partner who had ever been arrested, having four or more 

children in the household and child aggression at 5 years 

 

Lawlor et al. (2005) 
 

 

 

 

5170 mothers and offspring 

5 time points: antenatal, 

birth, 6 months, 5 years, 14 

years  

Maternal smoking, maternal 

income & education, child 

externalising and internalising 

problems, cognitive function, 

adolescent alc use, TV watching, 

school performance  

 

 

 

Adolescent 

smoking at age 14  

Adolescent smoking at age 14 related to maternal 

smoking , low education, child behavioural problems and 

low cognitive functioning  
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Conwell et al. (2003) 
 

 

 

5247 mothers and offspring 

Cross sectional: adolescents 

at age 14 years 

Adolescent health, externalising 

and internalising problems, 

alcohol and illicit drug use, school 

performance, cognitive function. 

Parents smoking, maternal 

income, education & depression, 

marital adjustment 

 

Adolescent 

smoking at age 14 

Adolescent smoking at age 14 related to externalising 

and internalising problems, educational difficulties and 

alc and illicit substance use, parental smoking, marital 

conflict, maternal depression, lower income and 

education 

Australian Temperament Project (ATP) Longitudinal Studies: commenced in 1983, with 2443 participants followed-up every 15-18 months (D Smart & Sanson, 2005). 

Prior, Sanson, Smart, 

& Oberklaid (2000) 
640 participants  

2 time points: age 13–14 

years and 15–16 

Personality: extraversion, 

agreeableness; emotional stability, 

conscientiousness/self-control, 

and intellect/openness to 

experience 

Temperament: negative reactivity; 

persistence, and 

approach/withdrawal. 

Other background variables 

Tobacco, 

marijuana, alcohol, 

and other 

substances at ages 

13–14 and 15–16  

SU at age 16 related to antisocial behaviour, maternal 

SU, antisocial and SU’ing peers, low family attachment, 

being male, hyperactivity and aggression, sociability, 

being younger sibling, sensation seeking.  

Using multiple substances related to high reactivity, 

sociability, aggression, low persistence, difficult 

temperament, poor school attitudes, deviant peers.  

Use of heroin, amphetamines, speed, and ecstasy, related 

to difficult temperament, irritability, lower persistence, 

less agreeableness and conscientiousness, depressive 

symptoms, delinquency, aggression, deviant peers.  
 

Smart et al. (2005) 
 

 

1358 participants aged 13-14 

3 time points: age 13-14, 15-

16 and 17-18  

Alcohol use, tobacco and illicit 

substances, antisocial behaviour. 

Substance use and antisocial 

behaviour in peers 

 

Alcohol use, 

tobacco and illicit 

substances 

All types of SU related to persistent antisocial behaviour. 

SU and antisocial behaviour related to peers who use 

substances and have antisocial behaviour.  

Little et al. (2012) 
 

 

 

 

 

 

 

941 young adults aged 19-20 

years.  

4 time points: age 13-14, 15-

16, 17-18, 19-20 

Gender, parent SES, impulsivity, 

frequency of intoxication and 

alcohol-related harms at 15-16 

and 17-18. Antisocial behaviour, 

friends drinking and living 

arrangements at age 19-20.  

Alcohol-related 

harms and risky 

drinking at age 19-

20. 

Alc related harms at age 19-20 years related to paternal 

drinking, friends drinking, antisocial behaviour, 

frequency of intoxication, living away from family, and 

impulsivity. Risky drinking at age 19-20 related to all 

predictors except frequency of intoxication and paternal 

drinking and partially mediated predictors. Being female 

was associated with greater alcohol related harms when 

peer drinking and antisocial behaviour were included in 

the models. Imp at 15-16 related to alcohol-related harms 
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Avon Longitudinal Study of Parents and Children (ALSPAC), Children of the 90s', 14,120 UK children born 1991-1992, followed up annually  

Macleod et al. (2008) 6895 parents and children, 

Data combined into early 

life factors and later 

childhood problems and SU 

at age 10 

Parental tobacco, alcohol and 

cannabis use, parental social 

position, children’s 

intelligence, behavioural and 

emotional problems, peer 

problems 

Tobacco and 

alcohol use at age 

10 

 At age 10, 1.3% reported smoking, 1.8% reported 

drinking alcohol, boys higher use than girls. Smoking 

and alcohol use was predicted by parental social 

disadvantage, and mediated by behavioural and cognitive 

problems. Alcohol use at age 10 predicted by postnatal 

maternal alcohol use. 

 

Melotti et al. (2011)  5837 parents and children,  

3 time points: pregnancy, 

early childhood , age 13 

Gender, parental social class 

(occupation) and education at 

pregnancy, income in early 

childhood 

Tobacco and alc 

consumption at age 

13 

Boys and girls similar frequency of alc use. Girl’s higher 

tobacco use than boys. Alcohol drinking associated with 

higher income. Binge drinking was less associated with 

higher maternal education. Tobacco use was associated 

with lower socioeconomic position.  

 

Heron et al. (2012) 7100 parents and children, 

pre-birth, annually 

assessments to age 16 

Housing, maternal education, 

birth order of child, conduct 

problems, maternal substance , 

gender 

Alc use at age 13, 

14, 15 to form 

latent classes (low, 

medium and high 

frequency users) 

and hazardous alc 

use at age 16 

Being in the high frequency or consumption alc class 

was related to maternal substance use, no maternal 

education, subsidised housing, number of siblings, 

conduct problems at age 11, tobacco and cannabis use at 

age 13. Little gender differences existed, except girls 

scored higher in hazardous and harmful alc use than 

boys.  

 

 

MacArthur et al. (2012) 5837 children, alc use at age 

10, 13, 15, 16   

Gender, multiple risk behaviours 

at age 15 and 16: physical 

inactivity, sexual behaviour, self 

harm, vehicle-related risk, 

criminal and antisocial behaviour  

Alc use at age 10, 

13, 15 years 

Alc use similar for boys and girls. Boys and girls similar 

in number of risk behaviours. Boys higher in antisocial, 

criminal behaviour, cannabis use and vehicle related risk 

behaviours. Girls higher in tobacco, self harm and 

physical inactivity.   

 

Other relevant longitudinal studies on adolescent risk factors and substance use 

Curran, Stice and 

Chassin (1997) 
363 adolescents  

3 time points over 3 years: 

Time 1 age 12.9 yrs 

Gender, age, ethnicity, parent 

alcoholism, peer alcohol use, 

rebelliousness  

Adolescent alc use Adolescent and peer alcohol use increased linearly 

overtime for both boys and girls, early adolescent alc use 

related to later peer alc use, early peer alc use related to 

later adolescent alc use.  
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Guo, Hawkins, Hill and 

Abbott (2001) 
808 students  

4 time points: age 10, 14, 16, 

21 

Delinquency, family rules, norms 

and monitoring, school bonding, 

antisocial and substance using 

peers, intention to use alc.  

Controlled internalising and 

externalising behaviours at age 10 

 

Alc abuse and 

dependence at age 

21 

Alc abuse and dependence at 21 related to problem 

behaviours, associations with antisocial peers and 

favourable views of alcohol use at 10, 14 and 16. School 

bonding, parental monitoring, family rules, refusal skills, 

parenting skills, belief in moral order related to lower 

risk of alc abuse and dependence at 21.  

Kaplow, Cuuran and 

Dodge (2002) 
295 grade 1 children aged 6-

7 yrs 

3 time points: age 10, 11, 12 

Home and neighbourhood 

environment, parenting practices, 

parent mental health, child 

psychological and behavioural 

functioning, child social and 

emotional adaptation, gender 

 

Preadolescent SU 

(age 12) 

SU at age 12 related to being male, parent substance 

abuse, low levels of parental verbal reasoning, child 

overactivity, thought problems, social skills deficits.  

Chassin, Flora and 

King (2004) 
816 participants at time 5 

5 Time points: age 11-14, 

15-18, 19-22, 23-26, 27-30 

Parent alcoholism and 

psychopathology, family history 

of alcoholism, adolescent 

negative emotionality and 

impulsivity, young adult 

personality 

 

Alc and drug 

consumption and 

dependence  

Dependence related to heavy SU, more than one first 

degree alcoholic relative, parental alc dependence, 

adolescent negative emotionality and low constraint. 

Heavy alc and drug use and dependence related to 

children of alcoholics who are more impulsive and low 

in agreeableness  

Ayer et al. (2011) 863 twins  

3 time points: age 13-16, 15, 

19  

Personality: neuroticism, 

extraversion, sensation seeking 

(thrill and adventure seeking, 

experience seeking, disinhibition, 

boredom susceptibility). Average 

neighbourhood income (postcode) 

Frequency and 

consumption of 

alcohol at time 3 

Alc frequency and consumption at time 3 related to 

extraverted profile (low neuroticism, moderate boredom 

susceptibility, disinhibition and experience seeking and 

high extraversion and thrill and adventure seeking) and 

dysregulated profile (high in all traits, specifically 

elevated in boredom susceptibility and disinhibition). 

Income not related to alcohol use.  

 

Van Ryzin, Fosco and 

Dishion (2012) 
998 adolescents and their 

families 

5 time points: 12, 13, 15, 17, 

23 

Parental monitoring, family 

relationship, deviant peers. 

Controlled SES, gender, ethnicity, 

grade point average 

Tobacco, alcohol 

and marijuana use  

SU in early adolescence related to parental monitoring 

and deviant peers. SU in late adolescence related to 

family relationship quality and deviant peers. 

Monitoring and family relationships indirectly related to 

SU via peers. 

Note. Alc = Alcohol; SU = Substance use; SUD = Substance use dependence/disorder; SES = Socioeconomic status 
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Summary.  

In summary, a review of birth cohort studies conducted in New Zealand,  

Australia and the United Kingdom show that there are many known risk factors that 

influence adolescent substance use. A common thread found in this review is the role 

played by social factors, family factors and individual differences. It is well established 

that parental substance use, family environments and peer substance use all have an 

influence in adolescent substance use. The individual traits prominent in this review 

such as, novelty seeking, sensation seeking, higher activity levels, antisocial behaviour 

and externalising behaviours (aggression, delinquency & conduct problems) may 

represent different constructs since different measures are being used. Interestingly, 

when personality, specifically impulsivity, is measured a consistent relationship with 

substance use emerges. Further, the impact of gender on substance use appears unclear 

in adolescence, with some research showing greater use in males however other more 

recent studies suggest no gender differences in alcohol consumption. While many 

factors influence the likelihood that some young people will engage in greater substance 

use than others, the global changes occurring during this developmental period are also 

associated with the dynamic interplay between personality and substance use.  
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Chapter 4: Personality, Substance Use, Adolescent Development and Gender 

One of the most clearly established findings in the literature on personality and  

substance misuse is the strong association between personality traits linked to approach 

behaviours (Acton, 2003; Anderson et al., 2007; Cooper, et al., 2003; Elkins, King, 

McGue, & Iacono, 2006; G. G Knyazev et al., 2004; Kopstein et al., 2001; Wills, Sandy 

& Yaeger, 2000; Windle, 1990). These traits have been described as impulsivity, 

sensation seeking, reward drive amongst others and are included in all contemporary 

models of personality, as well as the early work of Eysenck and colleagues (1967, 1997; 

1980), Cloninger (1987, 2000), Gray (Corr, 2002; Gray, 1970; Pickering & Gray, 1999) 

and Costa and McCrae (1987). There is now widespread agreement that impulsivity is a 

multidimensional construct with at least two separate but related dimensions (Dawe, 

Gullo & Loxton, 2004; Quilty & Oakman, 2004; Smillie, Jackson & Dalgleish, 2006). 

One dimension is said to reflect a ‘reward drive’ component that is related to behaviours 

that involve consciously seeking reward or benefit and neurologically linked to 

mesolimbic dopaminergic pathways. The other dimension is characterised by the 

inability to inhibit approach behaviours named ‘rash impulsivity’ and is neurologically 

linked to the prefrontal cortex.  

The literature linking impulsivity to substance use has been extensively  

reviewed. Impulsivity has been implicated both in the initiation of substance use and the 

development of substance use problems in adolescence (Chartier, Hesselbrock, & 

Hesselbrock, 2011; Dayan, Bernard, Olliac, Mailhes, & Kermarrec, 2010; Duka, 2011). 

However there are a number of studies that have indicated that reward drive and rash 

impulsivity play different roles in substance misuse with most recent evidence 

suggesting that both traits are involved in the risk for substance misuse, however, rash 
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impulsivity appears to be a stronger predictor of problematic substance use (Gullo et al., 

2011; Johnson et al., 2003; N. J. Loxton et al., 2008; Voigt et al., 2009).  

Adolescence is a period of immense neurological and biological change, which  

has behavioural consequences, one of which may be an increase in impulsivity 

(Steinberg, 2008). The underlying neurobiological changes could be an indicator of 

critical periods of vulnerability toward substance use. Understanding the relationship 

between personality and substance use during adolescence is particularly important. As 

predisposing personality traits put adolescents at risk of greater substance use, but 

substance use itself may in turn influence personality development.  

The issue of gender has relevance to both personality development and  

substance abuse. There is clear evidence that males typically score higher on measures 

of impulsivity and females consistently score higher in measures of anxiety (Cross et 

al., 2011; Else-Quest et al., 2006; Moffitt et al., 2001). Although mean level gender 

differences in personality are evident, it is possible that personality will predict 

substance use similar for males and females. Recent studies have indicated that females 

may be more vulnerable to the toxic effects of substance use. Thus, pathways from 

substance use to personality may differ across gender.  

The following chapter will firstly provide an overview of contemporary models  

of personality, then review studies that provide evidence of the relationship between 

personality and substance use. The maturational processes involved in adolescent brain 

development will be reviewed, and then an examination of the evidence for the role of 

substance use influencing development. Finally, a review of the evidence for personality 

differences across gender will be presented.  

The conceptualisation of personality 

Although personality models proposed by theorists such as Hans Eysenck,  



 
 

 

41 

Robert Cloninger, and Jeffrey Gray, have distinct differences, they share conceptual 

similarities about the biological basis of personality (Claridge & Davis, 2003). Firstly, 

individuals have a tendency to seek out exciting or rewarding experiences and secondly, 

individuals have a tendency to withdraw from aversive experiences (Claridge & Davis, 

2003; Depue & Collins, 1999a). These two motivational behaviours are also strongly 

associated with individual differences in affect (Clark & Watson, 1999). Approach 

behaviours motivated by appetitive stimuli, are characteristic of positive affective states, 

whereas avoidance behaviours motivated by aversive stimuli will often involve negative 

affective states (Carver, Sutton, & Scheier, 2000). Thus, biological models of 

personality take into account motivation, behaviour and emotion in an environmental 

context. Table 4.1 displays model comparisons, indicating two underlying biological 

systems which represent either an approach or impulsive and avoidance or anxiety 

component.  
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Table 4.1  

Comparison of Models/Measures of Personality: Anxiety and Impulsivity  

Measure/Model                                                                    Dimensions   

 

 Anxiety Impulsivity 

 

BIS/BAS 

Scale 

 

BIS 

 

BAS Fun 

Seeking 

 

BAS Reward 

Responsiveness 

 

BAS 

Drive 

TPQ  Harm Avoidance  Novelty Seeking      Reward Dependence 

Zuckerman  Neuroticism-Anxiety Sensation seeking scale (SSS) 

SPSRQ  Sensitivity to Punishment Sensitivity to Reward 

Eysenck  

(I7) 

Neuroticism Extraversion/Venturesomeness  

 Psychoticism/Impulsivity 

BIS/BAS = Behavioural inhibition system/behavioural activation system scale (Carver & White, 

1994); TPQ = Tridimensional personality questionnaire (Cloninger, 1987); SPSRQ = Sensitivity 

to punishment and sensitivity to reward questionnaire (Torrubia, Avila, Molto, & Caseras, 

2001). 

 

Contemporary models of personality conceptualise impulsivity with as least two  

separate but related facets (see table 4.2). For example, Reward Drive and Rash 

Impulsivity (Dawe, Gullo & Loxton, 2004; Dawe & Loxton, 2004; Franken & Muris, 

2006b; Gullo et al., 2011; Lyvers, Duff, Basch, & Edwards, 2012; Quilty & Oakman, 

2004; Smillie et al., 2006). Reward Drive or Sensitivity relates to an individual’s 

motivation to approach rewarding stimuli and neurologically linked to mesolimbic 

dopaminergic pathways (Depue & Collins, 1999a). Reward Drive is represented by self-

report measures such as BAS-Drive and BAS-Reward Responsiveness(R-R), the 

Appetitive Motivation Scale, Extraversion from Eysenck’s Personality Questionnaire 

(EPQ), the Functional Impulsivity subscale and the Sensitivity to Reward subscale 

(Dawe et al., 2004; Franken & Muris, 2006b; Smillie & Jackson, 2006). There have 

been a number of laboratory studies investigating the relationship between dimensions 

of impulsivity and behaviour using a range of behavioural tasks. Franken and Muris 
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(2005) found that Reward Drive is represented by good performance on the Iowa 

Gambling Task (IGT) which is related to self report measures such as BAS R-R and 

Dickman’s Functional Impulsivity scale, but is not related to the Dysfunctional 

Impulsivity scale. Other behavioural measures such as the Delayed Discounting task 

and the Balloon Analogue Risk Task also appear to tap into the Reward Drive construct 

(Perry & Carroll, 2008; Reynolds, Ortengren, Richards, & de Wit, 2006). 

The other dimension, Rash Impulsivity (RI) represents an individual’s ability to  

inhibit approach behaviour specifically in the context of future negative consequences 

(Dawe et al., 2004; Dawe & Loxton, 2004). RI is neurologically linked to the 

mesolimbic dopamine system, however additionally serotonin (5-hydroxytryptamine, 5-

HT) in the frontal cortex is also implicated (Gullo & Dawe, 2008). Further, RI’s 

neurological basis encompasses the orbitofrontal cortex and anterior cingulated cortex, 

as well as the striatum (Gullo & Dawe, 2008; Lyvers et al., 2012). Rash Impulsivity is 

represented by self-report measures such as Cloninger’s Novelty Seeking Scale, 

Eysenck’s Impulsivity subscale (I7), Zuckerman’s Sensation Seeking Scale, Barratt 

Impulsivity Scale, Psychoticism (EPQ), Sensation Seeking Scale (EPP) and 

Dysfunctional Impulsivity (Dawe et al., 2004; Franken & Muris, 2006b; Smillie & 

Jackson, 2006). Behavioural measures that tap into the Rash Impulsivity dimension 

include poor performance on the IGT (e.g. risky decision making) which is also related 

to BAS FS (Suhr & Tsanadis, 2007). The Go/No Go task and the Stop Signal Reaction 

Time task are behavioural measures which appear to represent the construct Rash 

Impulsivity (Perry & Carroll, 2008; Reynolds et al., 2006). Thus, the two components 

of impulsivity have been well represented in studies using self-report and behavioural 

measures.  
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Table 4.2 

Assessing Reward Drive and Rash Impulsivity 

Reward Sensitivity/Drive Rash Impulsivity 

BAS RR, D  BAS Fun seeking  

Sensitivity to Reward   Novelty Seeking  

Functional Impulsivity  Dysfunctional Impulsivity  

EPQ Extraversion  EPQ Psychoticism / Impulsivity (I7)  

Appetitive Motivation Scale EPP Sensation Seeking / SSS 

 Barratt Impulsiveness -11 

Iowa Gambling Task (good performance)  Iowa Gambling Task (poor performance)  

Functional and Dysfunctional Impulsivity (Dickman, 1990); Barrett Impulsivity Scale 

version eleven (Patton, Stanford, & Barratt, 1995); Appetitive motivation scale (Jackson 

& Smillie, 2004); Functional and dysfunctional impulsivity (Dickman, 1990); 

Sensitivity to reward subscale (Torrubia et al.2001), BAS subscales Carver and White 

(1994), EPQ (Eysenck & Eysenck1980). 

 

Relationship between dimensions of impulsivity and substance use. 

There is a strong evidence base linking impulsivity and substance misuse (see  

Table 4.3). For example, children whose temperaments have been characterised by 

behavioural disinhibition tend to be at higher risk of later drug abuse (Iacono et al., 

2000; Tarter et al., 2004). Windle (2000) found that temperamental characteristics such 

as higher activity level and greater sociability was related to having peers who use drugs 

and alcohol, which in turn predicted illicit drug use and alcohol use problems. In a large 

community study, individuals with a diagnoses of a lifetime alcohol use disorder had 

higher scores on BAS-RR and BAS-FS than those who had no alcohol use disorders 

(Johnson et al., 2003). High BAS-FS scores were also related to drug abuse and 

dependence. Loxton and Dawe (2001) investigated the relationship between BAS and 

alcohol use in adolescent girls. Findings demonstrated that high BAS-D scores were 

associated with high scores on the Alcohol Use Identification Test (AUDIT), a measure 
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of alcohol abuse. Similarly, Franken & Muris (2006a) found that BAS was positively 

associated with drug and alcohol use in a sample of university students. BAS-FS and 

BAS-D were related to the number of illicit substances used and BAS-FS was 

associated with the quantity of alcohol use and the frequency of binge drinking. In 

addition, Franken, Muris and Georgieva (2006) compared three adult groups, alcohol 

dependence, drug dependence and controls on measures of BIS and BAS. The drug 

addicted group scored higher on BAS-FS, BAS-D and BAS total compared with the 

control group.  

A study by Adams et al. (2003) study compared 200 adolescents in treatment  

with substance use disorders with 200 matched community controls on measures of 

personality and substance use. Adolescents in the treatment group scored higher in 

novelty-seeking (NS) and engaged in a wider range of substances than those in the 

control group. In addition, adolescents high in NS preferred cocaine and other 

stimulants and used for reasons of reward motivation (e.g. excitatory). Adolescents low 

in NS tended to use alcohol, marijuana and sedatives and used to reduce negative 

emotions or for avoidance reasons. Harm avoidance and reward dependence were not 

related to substance preference or motives to use substances.  

Laboratory studies provide evidence of impulsivity being related to substance  

use.Kambouropoulos and Staiger (2001) found that heavy drinkers show greater 

appetitive reactivity (e.g. sort cards faster for financial gain) following exposure to 

alcohol-related cues than light drinkers. Kambouropoulos and Staiger (2004b) examined 

BIS and BAS (measured by the SPSRQ) and reactivity to alcohol related cues in a 

sample of social drinkers. In the Drink condition (could drink alcohol at the end of the 

experiment); high sensitivity to reward (SR), but not sensitivity to punishment (SP) was 

associated with positive urge to drink alcohol (drink for its pleasant effect). In the No 
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Drink condition (could view alcohol but not drink) SP, but not SR, was related to 

negative urge to drink (drink to take away unpleasant feeling or mood). Further, 

Franken (2002) found that drinkers with higher scores on BAS-Drive, report greater 

desire and intension to drink alcohol after exposure to pictures of alcoholic drinks than 

those low on BAS-Drive.  

There are a number of studies investigating the relationship between substance  

use and personality that report impulsivity is related to greater drug and alcohol use 

(Gunnarsson, Gustavsson, Tengström, Franck, & Fahlke, 2008; Hundt, Kimbrel, 

Mitchell, & Nelson-Gray, 2008; Shin, Hong, & Jeon, 2012; Teese & Bradley, 2008; von 

Diemen, Bassani, Fuchs, Szobot, & Pechansky, 2008). Of the studies that have taken 

into account two components of impulsivity (Reward Drive and Rash Impulsivity) it is 

suggested that both traits are involved in the risk for substance misuse, however, rash 

impulsivity appears to be a stronger predictor of problematic substance use (Gullo et al., 

2011; Johnson et al., 2003; N. J. Loxton et al., 2008; Voigt et al., 2009). 

Several recent longitudinal studies have investigated the relationship between  

changes in personality and changes in substance use. Considering adolescence is a 

period of immense developmental change involving increases in approach behaviours it 

is likely that changes in personality during this period may also influence the trajectory 

of substance use. For example, MacPherson et al. (2010) not only found a normative 

increase in sensation seeking and impulsivity over three years of assessments in 

adolescents (aged 9-12), but also increases in sensation seeking and impulsivity were 

related to greater odds of later alcohol use. In a cohort sample of 489 young people aged 

18 to 35 years, Littelfield, Sher and Wood (2009) found that changes in neuroticism and 

impulsivity related to changes in problematic alcohol involvement. However, changes 

in extraversion were not related to changes in problematic alcohol involvement. 
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Therefore, changes in some personality traits may influence the pattern of substance use 

(e.g. increases or decreases of use) during adolescence. Quinn and Harden (2013) 

investigated the relationship between changes in impulsivity and sensation seeking and 

changes in substance use in 5,632 individuals aged from 15 to 26 years. They found that 

those who declined slowly in impulsivity showed greater increases in alcohol, 

marijuana and cigarette use. Similarly, those who declined slowly in sensation seeking 

showed greater increases in alcohol use.  

The co-occurrence of anxiety/BIS and substance use disorders is well  

established in the literature amongst the adult population (de Graaf, Bijl, Spijker, 

Beekman, & Vollebergh, 2003; DeHaas, Calamari, & Bair, 2002; Myrick & Brady, 

2003). However, there is some debate as to the directional relationship between the two 

disorders (Kushner, Abrams, & Borchardt, 2000). There is some evidence that anxiety 

disorders precede substance misuse, with use of substances motivated by a need to self-

medicate. For example, social phobia’s have been found to precede the onset of alcohol 

use problems (Kushner, Sher, & Beitman, 1990). Alternatively substance misuse may 

be related to withdrawal symptoms which are a consequence of chronic use (Kushner et 

al., 2000). It is also possible that alcohol use and anxiety both increase overtime 

(Kushner et al., 2000). Although, the literature shows a strong relationship between 

anxiety and substance misuse in adults, in adolescence this relationship is less clear.  

The relationship between substance use and anxiety may depend, to some  

extent, on the nature of the anxiety disorder. For example there are several studies that 

have found that adolescents with separation anxiety and social anxiety were less likely 

to try alcohol. Kaplow, Curran, Angold & Costello’s (2001) study of 963 children 

assessed at ages 9, 11 and 13 found that separation anxiety was not related to the 

initiation of alcohol use. The authors concluded that separation anxiety is an expression 



 
 

 

48 

of the trait behavioural inhibition in which shyness, social withdrawal and fear of 

strange situations can decrease the likelihood of being in social situations in which the 

initiation of alcohol use is possible. This conclusion is consistent with a study, which 

used an assortment of laboratory assessments designed to elicit various behaviours and 

emotions with preschoolers (Laptook et al., 2008). They found that in novel situations, 

high behavioural inhibition and low positive affect predicted low behavioural approach. 

Others have also found similar results (Myers, Aarons, Tomlinson, & Stein, 2003). The 

study by Myers et al. (2003) study of 724 high school students found that social anxiety 

served as a protective factor in reducing the likelihood of substance involvement, even 

after controlling for gender, ethnicity and grade point average. It was negative affect 

that was positively related to substance use.   

A longitudinal study by Kaplow et al. (2001) found that those with early  

generalised anxiety symptoms were more likely to try alcohol later. The authors suggest 

that the desire to alleviate anxiety and reduce excessive worry and tension in an attempt 

to fit in with peers may be a motivating factor. Conversely, Shoal, Castaneda and 

Giancola (2005) found that worry was a moderator in the relationship between negative 

affect and substance use in adolescent males. Adolescents with low levels of worry and 

high levels of negative affect had greater substance use whereas high levels of worry 

were not associated with substance use.  

When looking at the relationship between trait anxiety (rather than anxiety  

disorders) and substance use there are several studies that show little if any relationship 

between the two (see Table 9). For example, Malmberg et al. (2010) found that 

adolescents high in anxiety sensitivity were less likely to try alcohol at an early age. 

Franken and Muris (2006a) investigated the relationship between anxiety (measured by 

BIS) and substance use in a sample of 276 undergraduate students. They found that 
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those who reported high levels of anxiety had lower levels of drug and alcohol use. 

Loxton and Dawe (2001) found that BIS was not a great predictor of alcohol misuse in a 

sample of adolescent females. Higher levels of BAS were related to greater alcohol 

misuse. Kynazev, Slobodskaya, Kharchenko and Wilson (2004) investigated BIS and 

BAS in a sample of Russian adolescents and demonstrated that BIS was a protective 

factor against substance use for female adolescents. High BIS females reported less 

drug use and have fewer friends using substances. However, BIS for male adolescents 

was found to be a risk factor, as high scores were associated with greater drug and 

alcohol use and greater peer substance use. The greatest predictor of substance use was 

the BAS. High scores on BAS were related to any substance use, being offered drugs 

and having peers that used drugs.  

In summary, there is a consistent relationship found between impulsivity and  

substance use in adolescence. It is well documented that impulsivity is not a 

unidimensional construct and involves at least two separate dimensions. Current 

findings indicate that both dimensions play a role in substance use, however, rash 

impulsivity may play a more active role in poly substance use and substance use 

problems. The literature regarding anxiety indicates that it is not a strong predictor of 

substance use, and in fact, may be a protective factor for some young people, 

specifically females. 
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Table 4.3 

Relationship Between Personality and Substance Use 

Investigators/ 

Design 

Participants 

 

Measure of 

Personality  

Other Variables Measured Key Findings 

Loxton & Dawe 

(2001) 
Cross-sectional  

 

232 adolescent 

girls (16-18) 

 

BIS/BAS scales  Alcohol use: AUDIT  High BAS-D scores and BAS-FS scores associated with high scores on the 

AUDIT 
BIS accounted for 2% of variance in alcohol misuse, BAS accounted for 16% 

BAS is most significant predictor of alcohol misuse 

 

Johnson et al. 

(2003) 
Cross-sectional  

 

 

 

1803 

Representative 

community 

sample (19-21) 

 

 

BIS/BAS scales  

 

 

 

 

Substance use and psychiatric 

disorders: CIDI – alcohol and 

drug abuse and dependence, 

depression and anxiety 

disorders, AD, HD, PTSD, 

ADHD, CCD, ASP.  

 

Higher BAS-FS scores were associated with drug abuse and dependence as well 

as non-comorbid alcohol abuse and dependence  

Individuals with a lifetime diagnosis of ADHD reported higher levels 

of BAS-D than did individuals without a lifetime diagnosis 

BIS not associated with drug or alcohol abuse/dependence  

BIS was associated with anxiety and depression 

Adams et al. 

(2003) 
Cross-sectional 

200 SUD male 

adolescents & 

200 matched 

community 

controls (13-

19) 

 

TPQ: NS, HA, RD  Substance use: CIDI – 

nicotine, alcohol and illicit 

drug use  

Preferred substance 

Motives for substance use 

Higher NS scores related to substance abusing adolescents compared to matched 

controls, lower NS scores associated with alcohol and marijuana use 

Higher NS in adolescents using hallucinogens, cocaine & stimulants  

High NS related to positive reward motives to use substances, low NS related to 

negative reinforcement or avoidant motivations 

HA and RD not related to substance preference or motive 

Kynazev et al. 

(2004)  
Cross-sectional 

 

 

 

4501 Russian 

Secondary 

Students  

 

GWPQ – R short 

and EPQ 

Substance use: Frequency of 

tobacco, alcohol and drug use 

High BAS scores were associated with any SU (r = .44), peer drug offer (r = .28) 

and peer substance use (.29) 
BAS was the strongest predictor of SU  

High BIS males reported greater SU and peer SU, whereas high BIS females 

reported less SU and less peer SU, thus BIS for females protected against SU 
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Continued  

 

Windle & 

Windle (2006) 

Longitudinal  
 

 

 

 

 

760 

adolescents: 5 

waves: first 

tested at age 

15, last tested 

at age 23 

 

 

DOTS-R  

 

 

Substance use and Psychiatric 

Disorders: CIDI - alcohol, 

other SUD, major depression, 

anxiety disorders 

 

 

General Activity levels and Approach scores were higher and Task Orientation 

was lower during adolescence compared to young adulthood  

Higher activity levels in adolescence was related to alcohol and other SUD in 

young adulthood 

Higher activity level in young adults was related to alcohol disorders but not other 

SUD 

 

Franken & Muris 

(2006a) 
Cross-sectional  

 

 

276 

undergraduate 

psychology 

students 

BIS/BAS scales Alcohol use: quantity, 

frequency and variability 

index 

Ever used Illicit substance  

BAS positively related with drug and alcohol use  

BIS negatively related to drug and alcohol use 

BAS-FS and BAS-D related to the number of illicit substances used  

BAS-FS associated with the quantity of alcohol use and the frequency of binge 

drinking. BIS negatively related to drug and alcohol use 

 

Franken, Muris 

& Georgieva 

(2006) 
Cross-sectional 

 

39 alcoholics, 

71 drug 

addicts & 

96 healthy 

controls -

adults 

 

BIS/BAS scales  Alcoholics and drug addicts in 

treatment, controls recruited 

from community, age & 

gender 

The drug addicted group had significantly higher scores in BAS-FS, BAS-D and 

BAS total scores when compared to the control group 

BIS and BAS-RR scores were not significantly different for any of the three 

groups 

 

Von Diemen et 

al. (2008)  
Cross-sectional 

 

 

 

418 Brazilian 

males aged 15-

20 years; 63 

SUD and 355 

non SUD 

 

Barratt Impulsivity 

Scale (BIS-11) 

 

Substance use: Drug and 

alcohol dependence/ abuse 

with DSM-IV,  

Age at first drink (AFD) 

Demographics: age, parental 

and adolescent education, 

ethnicity, religion, income and 

years of grade repetition 
 

High Impulsivity scores associated with greater SUD (OR=3.26) which remained 

after adjusting for other variables. AFD was related to SUD, OR=1.7 for every 1-

year reduction in the age at first drink, each year the first drink is delayed, the 

odds of SUD is reduced by 15%. Socio-demographic variables were not related to 

SUD 
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Gunnarsson et al. 

(2008)  
Cross-sectional  

 

 

 

 

 

 

3419 Senior 

High School 

students  

Health Relevant 

Personality 

Questionnaire 

(HP5)  

Substance use: Frequency of 

tobacco and alcohol use, ever 

used illicit substances 

High levels of impulsivity (OR = 1.84), antagonism (OR = 1.72) and low levels of 

hedonic capacity, negative affect and alexithymia (OR = .58, .85, .78 respectively) 

was related to daily tobacco use.  

High levels of impulsivity (OR = 1.83) and antagonism (OR = 1.51) and low  

levels of negative affect and alexithymia (OR = .81, .79) was related to alcohol 

intoxication  

High levels of impulsivity (OR = 1.88) and antagonism (OR = 1.83) and lower 

levels of hedonic capacity (OR = .52) and alexithymia (OR = .52, .68) was related 

to illicit drug use  

Males had a higher risk of tobacco and alcohol use than females  

 

Teese & Bradley 

(2008)  
Cross-sectional 

208 first year 

university 

students aged 

18-25 

General 

Temperament 

Survey (GPT) -

Disinhibition Scale 

Reckless substance use, 

driving, and sexual behavior  

Peer Pressure  

Perceived risks and benefits of 

reckless behaviour 

 

Impulsivity predicted reckless substance use  

Impulsivity predicted reckless sexual behaviour 

Peer pressure predicted reckless substance use 

Perceived benefits predicted reckless substance use  

 

Hundt, Kimbrel, 

Mitchell & 

Nelson-Gray 

(2008)  
Cross-sectional 

273 university 

students aged 

18-56 

SPSRQ  DAST: Drug abuse  

AUDIT: alcohol abuse 

Psychopathology  

Mood and anxiety 

ADHD symptoms 

 

High BAS predicted alcohol use, drug use, hyperactive–impulsive AD/HD 

symptoms, and primary and secondary psychopathy symptoms  
Low BIS predicted drug use only 

High BIS predicted secondary psychopathy and inattentive AD/HD symptoms 

BIS/BAS = Behavioural inhibition system/behavioural activation system; BAS-FS = BAS Fun-seeking; BAS-D = BAS Drive; TPQ = Tridimensional Personality 

Questionnaire; NS= Novelty-seeking; GWPQ = Gray Wilson personality questionnaire; EPQ = Eysenck personality questionnaire; CIDI = Composite international 

diagnostic interview; DOTS-R = Dimensions of temperament scale; OR = odds ratio; HP5 = Health Relevant Personality Questionnaire measures antagonism, 

impulsivity, hedonic capacity, negative affectivity and alexithymia; SPSRQ = Sensitivity to punishment and sensitivity to reward questionnaire; DAST = Drug abuse 

screening test; AUDIT = Alcohol use disorders identification test.
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Personality development during adolescence.  

Although heightened approach behaviours may be a natural part of adolescent  

development, the underlying neurobiological changes could be an indicator of critical 

periods of vulnerability toward substance use. The adolescent brain is in a stage of 

structural and functional maturation (Casey, Getz, & Galvan, 2008; Dayan et al., 2010; 

Paus, 2005; Spear, 2004). Various studies have found that the white-to-gray matter in 

the brain changes ratio during the transition from childhood to adolescence (Giedd, 

Blumenthal, Jeffries, Castellanos, Liu, Zijdenbos, Paus, Evans & Rapoport1999; Nagey, 

Westerberg & Klingberg, 2004; Nagel, Medina, Yoshi, Schweinsburg, Moadab & 

Tapert, 2006). The white matter of the brain increases linearly in size (12.4%) from 

childhood through to adolescence and into adulthood (Ashtari, Cervellione, Hasan, Wu, 

McIlree, Kester, Ardekani, Roofeh, Szeszko & Kumra2007; Giedd et al., 1999; Giorgio, 

Watkins, Douaud, James, James, Stefano, Matthews, Smith & Johansen-Berg, 2008; 

Paus et al., 1999). Whereas, grey matter has been found to increase and decrease in 

different functional brain regions at different times of development (Gogtay, Giedd, 

Lusk, Hayashi, Greenstein, Vaituzis, Nugent, Herman, Clasen, Rappoport & 

Thompson2004). For example, the parietal lobes representative of basic functioning 

mature early and the prefrontal cortex and orbitofrontal cortex representative of more 

advanced functioning mature last in adolescence (Casey, Tottenham, Liston, & Durston, 

2005; Gogtay et al., 2004).  

The process of structural changes may infer neural pruning (losses) or intra- 

cortical myelination (gains) of tissue (Paus, 2005), indicative of the refinement of neural 

pathways during adolescence (Galvan, Hare, Parra, Penn, Voss, Golver & Casey2006; 

Sowell, Thompson, Tessner, & Toga, 2001). Age-related cognitive improvements may 
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be due to increased myelination of white matter circuitry in the prefrontal regions 

(Barnea-Goraly et al., 2005). Giedd et al. (1999) suggest that the early increase of grey 

matter may be related to the production of new synapses which could indicate a critical 

period of development, when the environment or experiences of the adolescent impacts 

upon synapse elimination.  

Steinberg (2008) argues that the increase in risk-taking during adolescence can  

be attributed to changes in dopaminergic activity. The mesolimbic dopamine system 

(MDS) plays a crucial role in mediating or modulating approach behaviours toward 

rewards, such as food, drink, sex and drugs (Wise, 1998, 2004). The MDS is well 

recognised as a contributing factor of individual differences. For example, the MDS has 

been associated with appetitive motivated behaviours (Robinson & Berridge, 2003), 

extraversion (Depue & Collins, 1999b), emotional seeking (Alcaro, Huber, & Panksepp, 

2007) and impulsivity (Cardinal, Winstanley, Robbins, & Everitt, 2004; Pickering, 

1999). Of particular interest, during adolescence there is an increased release of 

dopamine into specific brain regions (Spear, 2000b). Thus, adolescents may be 

motivated to seek out rewarding experiences and be more impulsive as they transition 

from childhood to adolescence. 

Adolescents tend to differ to adults in specific brain regions when participating  

in tasks involving reward. One fMRI study used a behavioural task called the Wheel of 

Fortune to assess differences between adolescents and adults in their responses to 

monetary reward (Ernst, Nelson, Jazbec, McClure, Monk, Leibenluft, Blair & 

Pine2005). Risk-taking during adolescence was found to be a combination between 

increased approach behaviour associated with increased NAcc activity and reduced 

harm-avoidance behaviour associated with reduced activity in the amygdale when 

compared to adults. Similarly, Galvan et al. (2006) found enhanced NAcc activity in 
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adolescents responses to reward compared to adults. Additionally, adolescent’s 

orbitofrontal cortex showed less activation to reward than adults, but was similar to that 

of children (Galvan et al., 2006). Adults tend to use prefrontal regulatory structures 

more so than adolescents when making decisions about risk (Eshel, Nelson, Blair, Pine, 

& Ernst, 2007). Executive functions are mediated by frontal lobes, particularly the 

prefrontal cortex which is responsible for the planning, initiation and regulation of goal-

directed behaviour as well as impulsive control (Chambers, Taylor, & Potenza, 2003; 

Giancola & Mezzich, 2003).  

Age differences on measures of personality have also been investigated. A meta- 

analysis explored patterns of mean-level change in personality traits across the life-span 

(B. W. Roberts, Walton, & Viechtbauer, 2006). Ninety-two studies met the inclusion 

criteria, involving 113 samples, with a total number of 50,120 participants. Traits such 

as Social vitality (described as extraversion) and Openness to experience increased 

during adolescence and then declined in later adulthood. Social dominance significantly 

increased in adolescence and continued to increase until the age of 40. Emotional 

stability increased during adolescence and continued to increase throughout the lifetime. 

Finally, Conscientiousness and Agreeableness increased after the age of 20 and 

continued to increase into the older age group. Similar results are found when 

personality is compared across culture (Robert R. McCrae et al., 2000). Thus, 

adolescence is marked by increased extraversion and openness to experience, as well as 

low levels of conscientiousness and agreeableness. Ryan (2009) examined personality 

differences in two age groups. This study found that adolescents (aged 13-17) were 

lower in constraint (control and harm avoidance), lower in positive emotionality (social 

potency and achievement) and higher in negative emotionality (alienation and 

aggression) than young adults (aged 19-23). There is growing evidence that adolescence 
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is a period of development marked by higher levels of risk taking and lower levels of 

inhibition.   

Steinberg (2008) looked at the developmental pathway of sensation seeking and  

impulsivity in participants aged 10 to 30. They found that sensation seeking increased 

during early adolescence (a peak around age 14 or 15) but declined in later adolescence, 

whereas impulsivity showed a decline from the age of 10 onward. A National 

longitudinal study of 7,640 young people aged from 12 to 24 years investigated changes 

in sensation seeking and impulsivity (Harden & Tucker-Drob, 2011). Their findings 

support that impulsivity has two separate but related dimensions which develop 

differently. Specifically, mean levels of impulsivity declined throughout adolescence 

and at around age 20 years levelled off, whereas, mean levels of sensation seeking 

increased sharply until around the age of 14 to 16 years, then declined through to ages 

20 to 24 years.  

Galvan et al. (2006) assert that the differing maturation of subcortical regions  

during adolescence may be reflective of the increased approach behaviour toward short-

term reward over long-term reward. As with study’s by Crone, Vendel and van der 

Molen (2003) and Cauffman et al.’s (2010) adolescents perform better than children on 

the IGT, however are less sensitive to future outcomes than adults. Given these brain 

differences, it is not surprising that adolescent risk-taking behaviours are likely to differ 

compared to that of adults (Spear, 2000b). Therefore, the staggered development of 

brain structures, specifically the late development of prefrontal regions, the refinement 

of neural pathways and the increase of dopamine input explains much of the 

disinhibition seen during adolescence. 

Influence of substance use on personality development 

In light of the research reviewed in this thesis, the adolescent brain is in a  
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vulnerable period of development (Dahl, 2004). Thus, the effect of substance misuse on 

the brain during periods of extensive change is of great concern. Accumulative evidence 

suggests that the use of addictive substances can have neurotoxic effects on the brain 

(De Bellis et al., 2008; Lubman & Yucel, 2008; Lubman et al., 2007). Disrupting the 

maturation process may cause long-term damage to brain structures and function 

(Chambers et al., 2003; Hiller-Sturmhofel & Swartzwelder, 2004). Several findings link 

long-term or chronic use of most addictive substances with brain psychopathology, for 

example deficits are found with learning, memory, attention, visual spatial abilities and 

executive functioning (Yucel, Lubman, Solowij, & Brewer, 2007). Yucel et al. (2007) 

suggest that the most significant effects of chronic substance use is the impairment of 

areas in the brain associated with decision-making, disinhibition (impulsivity) and 

short-term memory. Hence, abnormalities of the prefrontal cortex and white matter 

volumes have been associated with alcohol use disorders in adolescents (Casey & Jones, 

2010; Medina et al., 2008).  

In a study by Tapert et al. (2003) thirty adolescents with and without alcohol use  

disorders (AUD) were presented pictures of alcoholic and non-alcoholic advertisements, 

during an fMRI. Those with AUD showed greater blood oxygen level dependence 

(BOLD) in the left hemisphere, frontal and limbic regions related to emotion, visual 

attention and reward when exposed to alcohol advertisements compared to non-

alcoholic advertisements and control participants. Similar results were found in an fMRI 

of dependent and non-dependent female drinkers (Tapert, Brown, Baratta & Brown, 

2004). Dependent drinkers reports of craving following exposure to alcohol-related 

words were related to BOLD responses in areas associated with reward and 

dopaminergic functioning. The repeated exposure to addictive drugs can change brain 

systems associated with motivation and reward (Jentsch & Taylor, 1999; Robinson & 
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Berridge, 2003). When alcohol or drugs are consumed, the brain releases dopamine into 

the nucleus accumbens, which stimulates reward systems and triggers the desire for 

further positive stimulation (Chambers et al., 2003). The drug-induced brain change is 

called neural sensitisation and leads to increased value or ‘incentive salience’ toward 

drugs and drug-related stimuli (Robinson & Berridge, 2003).  

Whilst, it is well established that chronic substance use affects brain systems,  

studies with adolescent populations generally investigate the influence of heavy alcohol 

use (a more likely pattern of use in adolescence) on brain structures and function 

(Lubman & Yucel, 2008). Yucel et al. (2006) investigated the relationship between 

brain structures and the recreational use of alcohol and cannabis in men. Results showed 

that early alcohol and cannabis use was predictive of a larger amygdala, while the 

length of time cannabis was used predicted smaller hippocampal volumes. Hippocampal 

volumes have been found to be significantly smaller in adolescents with early onset of 

alcohol use disorders compared to healthy controls (De Bellis et al., 2000). Thoma and 

colleagues (2011) found that heavy alcohol use in adolescence aged 12 to 18 predicted 

poorer attention and executive functioning and frequent use of marijuana was related to 

poor memory performance. Animal studies have found that adolescent rats are more 

sensitive to the effects of alcohol on memory-related processes (Monti et al., 2005) and 

on motivational behaviours than adult rats (Pautassi, Myers, Spear, Molina, & Spear, 

2008). In a review of the literature Yucel et al. (2007) found that a wide range of 

addictive substances can affect brain structures and functions however, effects depend 

on differences in substance use patterns for example, duration and frequency of use, 

quantity and type of drug.   

Reed, Levin and Evans (2012) investigated the effects of alcohol on impulsivity  
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in female drinkers. They found that heavy drinkers were more impulsive on self reports 

measures of impulsivity (BIS 11) and behavioral measures (Immediate Memory Task 

and the GoStop task) and reported more positive effects of alcohol than light drinkers. 

In addition, heavy drinkers responded more impulsively when drinking alcohol 

compared to light drinkers.   

The effect of onset (adolescent versus young adult) and course (desist versus  

persist) of alcohol use disorders (AUD) on personality change was examined in a twin 

study of 1,022 males and 1,161 females at age 17 and 24 (Hicks et al., 2012). Results 

showed normative declines in both behavioural disinhibition (BD) and negative 

emotionality (NE) over time, for all groups (no AUD, adolescent onset AUD desist, 

adolescent onset AUD persist, and adult onset). Those who initiated alcohol use in 

adolescence and continued to drink were higher in both BD and NE and showed the 

least decline in NE and a medium to large decline in BD. Interestingly, those who 

initiated alcohol use in adolescence and later ceased drinking showed the greatest 

decline in both BD and NE than all other groups. Regarding gender differences, males 

changed at a slower rate than females. In sum, although adolescent onset of AUD 

predicted higher levels of impulsivity (BD), the impact of ceasing alcohol use impacted 

personality significantly.  

A recent longitudinal study investigated at heavy drinking and changes in  

impulsivity among 503 boys (H. White et al., 2011). Annual assessments were taken 

from age 8 to 18 and then again at 24 and 25. They found that for boys on a moderate 

trajectory of impulsive behaviour, drinking heavily was related to increased levels of 

impulsive behaviour the year following. In another study, higher levels of alcohol and 

marijuana use were related to lower rate of growth in psychosocial maturity in 1,170 

male juvenile offenders followed up from ages 15 to 21 (L. Chassin et al., 2010).  
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The bi-directional relationship between substance use and personality was  

investigated in 1,434 graduated high school students over 4 years (Quinn et al., 2011). 

They found that sensation seeking and impulsivity predicted increases in heavy 

drinking, and heavy drinking in college predicted later increases in sensation seeking 

and impulsivity. Another longitudinal study tested the bi-directional relationship 

between substance use and impulsivity in 5,632 participants aged from 15-26 years 

(Quinn & Harden, 2013). They found that changes in personality were positively 

associated with changes in substance use. Littlefield, Verges, Wood and Sher (2012) 

also found evidence for correlated change between personality and alcohol use however 

when examined across a longer time period they found that although personality 

predicted change in alcohol use, alcohol use did not predict change in personality. 

Personality, gender and substance use. 

A large body of research highlights the consistent differences in personality  

traits across gender with males scoring higher on some measures of impulsivity and 

females scoring higher on measures of anxiety or harm avoidance (Cross et al., 2011; 

Else-Quest et al., 2006; Moffitt et al., 2001). Cross, Copping and Campbell (2011) 

investigated gender differences in impulsivity in a recent meta-analysis involving 277 

studies with 310 samples. Six domains of impulsivity were explored including reward 

sensitivity, punishment sensitivity, sensation seeking and risk taking, general 

impulsivity, specific forms of impulsivity and behavioural measures of impulsivity. 

They found no significant gender differences in reward sensitivity. Women were higher 

in punishment sensitivity than men, indicating that women engage in less high risk 

activities due to being more sensitive to anxiety than men. Whereas men were higher in 

sensation seeking, indicating that men tend to engage in more risky and extreme 

activities than women. Regarding general impulsivity men scored higher than women, 
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however the effect size was small (d = 0.08). Although gender differences were non-

significant in most of the measures of specific forms of impulsivity, some measures 

were higher for men indicating men tend to consider the future less and have greater 

difficulty concentrating and attending. Lastly, in the behavioural measures of 

impulsivity, men scored significantly higher in the balloon analogue risk task, indicating 

men take greater risks than women.  

Gender differences have been found in studies investigating temperament in  

children. A meta-analysis including 189 studies of children aged 3 to 13 years explored 

three factors of temperament, effortful control, surgency and negative affectivity (Else-

Quest et al., 2006). Girls scored higher in effortful control than boys, indicating that 

girls show greater ability to regulate their attention, inhibit impulses and be sensitive to 

environmental stimuli than boys. Boys on the other hand were slightly higher than girls 

on surgency, indicating that boys are more active, less shy and enjoy high intensity 

stimuli. No differences were found for negative affectivity, indicating similarities in 

emotions such as anger, frustration, emotional intensity, difficulties, with the exception 

of a small gender difference in fear, favouring girls.  

Gender differences in impulsivity in adolescent populations have also been  

investigated. Impulsivity measured by the Urgency, Premeditation, Perseverance, and 

Sensation Seeking (UPPS) impulsive behaviour scale was explored in a community 

sample of 628 adolescents aged from 12 to 19 (D'Acremont & Van Der Linden, 2005). 

Of the four dimensions (Urgency, lack of Premeditation, lack of Perseverance, and 

Sensation seeking) two were found to have significant gender differences. Females 

scored higher on the dimension Urgency and males scored higher on the dimension 

Sensation Seeking. The authors argue that Urgency is associated with emotional 

regulation difficulties, thus the findings imply that females are more likely to experience 
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strong impulses than males when in conditions of negative affect. Whereas males have a 

greater tendency to enjoy, pursue and be open to exciting and risky activities compared 

to females.   

A study by Steinberg et al. (2008) found no significant gender differences  

on sensation seeking in a sample of participants ranging from 10 to 30 years of age. 

However, when a subsample (age 16 and younger) was examined males reported greater 

increase in sensation seeking than females from prepubertal to postpubertal stage. No 

gender differences were observed for impulsivity. This study suggests that boys and 

girls are similar in sensation seeking prior to puberty however, an increase in sensation 

seeking is observed from the early, mid and post pubertal stage for boys, whereas girls 

sensation seeking appears to increase minimally over this time.   

Other research has found personality differences during adolescence is  

associated with age and gender (Canals et al., 2005). Canals et al (2005) study 

investigated personality in 176 boys (aged 11 at baseline) and 163 girls (aged 10 at 

baseline) with annual assessments of the Junior Eysenck Personality Questionnaire. 

Extraversion, psychoticism, sincerity, and antisocial behaviour increased and 

neuroticism decreased over five waves of data. Boys were found to score higher on 

psychoticism and antisocial behaviour than girls. The pattern of change for neuroticism 

varied according to age and gender. At baseline boys and girls were similar in scores. 

Boys decreased in neuroticism over time, whereas girls decreased from the age of 10 to 

12, increased around the age of 13 and continued to increase thereafter. Thus, there are 

marked personality differences in adolescence when compared to younger and older age 

groups. Adolescence is a period of significant variability in personality which appears to 

differ according to gender. Initial levels and changes in personality traits are likely to 

impact the trajectory of substance use for many young people.  
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Table 4.3 displays the gender differences found in seminal studies with  

measures designed to assess BIS and BAS (Torrubia et al., 2008). There is consistent 

evidence supporting the premise that females are higher in BIS than males however 

BAS shows more inconsistent findings in gender differences or no gender differences at 

all (Vervoort et al., 2010). Taken together, these findings indicate that males and 

females differ on personality measures, males being greater in RI, females greater in 

BIS and mixed results are found regarding BAS.  
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Table 4.4 

Gender Differences in BIS BAS Scales Adapted  

Seminal study 

 

Scale Gender differences 

BAS scales 

 

  

    Jackson & Smilie (2004) 

 

Appetitive motivation M>F 

    Torrubia et al. (2001) 

 

Sensitivity to reward M>F 

    Carver & White (1994) 

    Jorm et al. (1999) 

 

BAS-FS n.s 

    Carver & White (1994) 

    Jorm et al. (1999) 

 

BAS-RR F>M 

    Carver & White (1994) 

    Jorm et al. (1999) 

 

BAS-D n.s 

    Ball & Zuckerman (1990) 

    Zuckerman et al.  (1999) 

 

Reward expectancy F>M 

    Knyazev, Slobodskaya &   

       Wilson (2004) 

 

GWPQ-Fight  M>F 

    Knyazev, Slobodskaya &  

       Wilson (2004) 

 

GWPQ-Approach F>M 

BIS scales 

 

  

    Torrubia et al. (2001) 

 

Sensitivity to punishment n.s 

    Knyazev, Slobodskaya &   

       Wilson (2004) 

 

GWPQ-BIS F>M 

    Ball & Zuckerman (1990) 

    Zuckerman et al. (1999) 

 

Punishment expectancy F>M 

  MacAndrew and Steele (1991) 

 

MS-BIS F>M 

    Carver & White (1994) 

    Jorm et al. (1999) 

 

CW-BIS F>M 

Adapted from Torrubia, Avila and Caseras (2008); M=Males; F=Females; GWPQ=Gray-

Wilson Personality Questionnaire; CW=Carver & White Scale; MS= from MacAndrew & 

Steele (1991); BAS =Behavioural activation system; BIS=Behavioural inhibition system; 

FS=fun seeking; RR=Reward Responsivity; D=Drive. 
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Recent reviews show that there are gender differences in brain maturation during  

adolescence (Bava & Tapert, 2010; Dayan et al., 2010; De Bellis et al., 2001; Lenroot & 

Giedd, 2010). For example, the total brain volume for males is 10% greater than 

females and peaks at age 10.5 years in females and 14.5 years in males (Lenroot et al., 

2007). Although grey matter maturation for females peaks 1-2 years earlier than males, 

males have more grey matter reductions and a steeper rate of white matter development 

during adolescence than females (De Bellis et al., 2001). This white matter growth in 

males has been linked to increasing testosterone levels influencing axonal diameters 

(Perrin et al., 2009). Interestingly, men and women with high testosterone levels have 

been found to make riskier choices on behavioural measures such as Iowa Gambling 

Task (Stanton, Liening, & Schultheiss, 2011). Women on the other hand have been 

found to have more prominent right anterior cingulate cortex (ACC) than men (Pujol et 

al., 2002). Activation in the ACC is known to be correlated with changes in estrogenic 

activity and linked to higher levels of harm avoidance (HA), measured by Cloninger’s 

TCI self-report (Gade-Andavolu et al., 2009). Larger right ACC’s in both males and 

females are significantly associated with elevated HA scores (Gade-Andavolu et al., 

2009). The variability in brain maturation between males and females may have notable 

behavioural consequences and reflect the gender differences found in personality. 

Studies examining the effects of adolescent heavy drinking have found structural  

and functional abnormalities differ for boys and girls. Medina et al., (2008) investigated 

prefrontal cortex (PFC) morphometry in adolescents (15-17 years) with alcohol use 

disorders (AUD). Boys with AUD had significantly larger PFC anterior total, and PFC 

white matter volumes compared with boys without AUD. Girls with AUD had 

significantly smaller PFC total and white matter volumes in the anterior regions 

compared to girls without AUD (Medina et al., 2008). A recent study investigated binge 
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drinking on spatial working memory brain activation in adolescent boys and girls aged 

16-19 years (Squeglia, Schweinsburg, Pulido, & Tapert, 2011). They found a significant 

interaction between drinking status and gender in 8 brain regions including bilateral 

frontal, anterior cingulate, temporal, and cerebellar cortices. Binge drinking females had 

less spatial working memory activation than female controls, whereas binge drinking 

males displayed greater spatial working memory activation than male controls. Taken 

together, these studies indicate gender specific effects of heavy alcohol use.  

Females appear to be more vulnerable to the pharmacological effects of alcohol  

use than males (Mann et al., 2005; Moss, 2008; Mumenthaler et al., 1999). For example, 

women are more sensitive to alcohol-related liver damage after lower alcohol 

consumption than men (M Arthur, Lee, & Wright, 1984) and more sensitive to alcohol’s 

effects on the brain (smaller gray matter volume) (Hommer, Momenan, Kaiser, & 

Rawlings, 2001; Schweinsburg, Alhassoon, Taylor, Gonzalez, & et al., 2003). A study 

by DeBellis et al. (2008), suggests that female adolescents with AUD may be especially 

vulnerable to the neurotoxic effects of excessive alcohol use. The National Institute on 

Alcohol Abuse and Alcoholism (NIAAA, 1999) conclude that these gender differences 

may be due to differences in metabolism, brain chemistry, genetic factors, and other 

factors still unknown. Thus, alcohol effects appear to be gender specific, with females 

being more susceptible than males. If females experience greater physiological effects 

whilst experimenting or repeatedly consuming alcohol and other substances, it is likely 

this may impact changes in personality traits and behaviour greater than males. 

However, there appears to be no study that has specifically investigated the effect of 

adolescent alcohol use or substance use problems on changes in personality traits such 

as reward drive and rash impulsivity that explores the moderating role of gender.   
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Summary.  

In summary, the biological models of personality reviewed provide an  

understanding of individual differences in the motivation to either approach or avoid 

situations involving substance use. Contemporary models of impulsivity propose that 

impulsivity is made up of at least two factors, reward drive and rash impulsivity, which 

both play a role in substance use however adolescents higher in rash impulsivity may be 

at greater risk of substance use problems. The relationship between anxiety/BIS and 

substance use shows either no relationship or a negative relationship which may be a 

protective factor for some young people. Adolescence is marked by immense 

developmental change, specifically in areas such as brain maturation. The areas 

involved in basic functioning develop early whereas higher functioning structures such 

as the prefrontal cortex develop later. Thus, adolescence is a vulnerable period of 

development and the use of drugs and alcohol during this time may have detrimental 

effects on the development of personality.  

There are gender differences in neurological development with earlier  

maturation occurring in girls. There are also differences in personality, with males 

scoring higher on measures of impulsivity and females scoring higher on measures of 

harm avoidance (anxiety, BIS) however mixed results are found for reward drive. 

Females also appear to be more sensitive to the toxic effects of alcohol than males. In 

view of the neurobiological changes occurring it is not surprising that adolescence is a 

period of heightened approach behaviours with reduced forethought for future outcomes 

and the likelihood of greater substance use. The few studies that have investigated the 

influence of adolescent alcohol use on changes in personality but have not explored 

gender differences (Littlefield, Vergés, Wood, & Sher, 2012; Quinn & Harden, 2013; 

Quinn et al., 2011).  
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Chapter 5: Aims, Method and Results 

Aims and Hypotheses 

This thesis investigates the bi-directional relationship between the personality  

traits of reward drive and rash impulsiveness and alcohol use and substance use 

problems in adolescents, whilst taking into account other known risk factors. Further, 

gender differences will be investigated.  

 The first aim was to investigate how adolescents vary in initial levels and  

changes overtime in the use of alcohol, related substance use problems and the 

personality traits of reward drive and rash impulsivity. Prior to investigating predictors, 

it was important to understand levels and patterns of these variables and establish 

individual variation among adolescents. Four unconditional latent growth models were 

specified separately for each time varying construct (see Figure 5.1 for a graphical 

example).   

The second aim was to investigate the potential influence of known risk factors  

on changes in adolescent alcohol use and substance use problems. A latent growth 

model was specified which included three well established risk factors: parental alcohol 

use, peer alcohol use and emotional and behavioural problems in addition to the time 

varying constructs reward drive, rash impulsivity and alcohol use. A second latent 

growth model identical to the alcohol use model was specified for substance use 

problems. Figure 5.2 displays both hypothesised models. The third aim was to 

investigate the influence of initial levels of personality on alcohol use and substance use 

problems. Fourthly, the influence of initial alcohol use and initial substance use 

problems on reward drive and rash impulsiveness will be explored. Lastly, the 

association between changes in personality and changes in alcohol use and substance 

use problems will be examined. If significant relationships are found, the direction of 
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this relationship will be investigated with sequential latent growth models. In addition, 

invariance testing will be conducted to explore gender differences. Therefore it is 

hypothesised that: 

Alcohol Use Hypotheses 

 ALC_H1: Parental alcohol use, peer alcohol use and emotional and behavioural 

difficulties will be associated with initial levels of alcohol use and predict 

growth in alcohol use overtime.  

 ALC_H2: Higher levels of initial reward drive and rash impulsivity will be 

associated with initial levels of alcohol use and predict growth in alcohol use 

overtime. 

 ALC_H3: Higher levels of initial alcohol use will predict growth in reward drive 

and rash impulsivity.  

 ALC_H4: Growth in reward drive and rash impulsivity will be positively 

associated with growth in alcohol use.  

o ALC_H4a: Growth in reward drive and rash impulsivity will predict 

growth in alcohol use similar for both males and females.  

o ALC_H4b: Growth in alcohol use will predict growth in reward drive 

and rash impulsivity differently for males and females. Females are 

expected to show greater change in impulsivity than males.  

Substance Use Problems Hypotheses 

 SUP_H1: Parental alcohol use, peer alcohol use and emotional and behavioural 

difficulties will be associated with initial levels of substance use problems and 

predict growth in substance use problems.  
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 SUP_H2: Higher levels of initial reward drive and rash impulsivity will be 

associated with initial levels of substance use problems and predict growth in 

substance use problems.  

 SUP_H3: Higher levels of initial substance use problems will predict greater 

increases in rash impulsivity and reward drive.  

 SUP_H4: Growth in reward drive and rash impulsivity will be positively 

associated with growth in substance use problems.  

o SUP_H4a: Growth in reward drive and rash impulsivity will predict 

growth in substance use problems similar for both males and females. 

o SUP_H4b: Growth in substance use problems will predict growth in 

reward drive and rash impulsivity differently for males and females. 

Specifically, females are expected to show greater change in impulsivity 

than males.  
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Method 

Participants and sampling.   

The sample consisted of 1059 secondary school students recruited from secular  

and non-secular schools in South-East Queensland, Australia. Approximately 20 

secondary schools from 4 major geographical regions (Gold Coast, metropolitan 

Brisbane, Sunshine Coast and the Wide Bay Burnett region) were randomly selected 

and invited to participate in the study. A total of eight schools agreed to participate. The 

first wave of data was collected in Grade 8 (2006) and students were assessed annually 

for 5 years.  

Materials  

Demographics: Students were asked their age in years, their gender and their  

identified cultural background. Socioeconomic status (SES) was measured in grade 10 

by asking students the Postcode in which they reside. Individual postcodes are matched 

with Socio-Economic Indexes For Areas, 2006 (SEIFA: ABS, Pink, 2008). Areas are 

categorised by deciles, with the lowest 10% of areas given a decile number of 1 

(indicating low SES) and the highest 10% of areas given a decile number of 10.  

Substance use measures. 

Alcohol use: Lifetime use was assessed by asking students “Have you ever  

tried a drink containing alcohol?” and “Have you ever tried a full serve of alcohol?” 

Both items provided dichotomous responses of either yes or no and were taken from the 

National Drug strategy Household Survey (AIHW, 2002). The Alcohol Use Disorders 

Identification Test-C (AUDIT-C) was used to assess frequency, quantity and high risk 

use of alcohol consumption in the previous 12 months (Bush et al., 1998). The three 
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items are scored on a 5 point scale (0-4). In the current study the AUDIT C items were 

summed to produce a total score, ranging from 0 (no use) to 12 (high use). The AUDIT-

C has been found to show the same good internal reliability ( =.94) as the 10-item 

AUDIT and are both highly correlated (0.97) indicating good concurrent validity 

(Meneses-Gaya et al., 2010). Tests of the 10-item AUDIT’s internal consistency shows 

Cronbach alpha coefficients range from .80 to .94 (Allen, Litten, Fertig, & Babor, 1997) 

and test-retest reliability over a 6 week period (0.88) indicate good temporal stability 

(Daeppen, Yersin, Landry, Pecoud, & Decrey, 2000). The reliability of the AUDIT in 

populations of adolescents has also been demonstrated, with the internal reliability 

found to be .86 in a sample of adolescents aged 12 to 21 years (Kelly & Donovan, 2001 

Although, there is no recommended cut-off score for the AUDIT C for adolescent 

populations, recommendations range for adults from 3 to 8 for identifying heavy 

drinking, active abuse or alcohol dependence (Bush et al., 1998; Meneses-Gaya et al., 

2010). Suggested cut-points for the full 10-item version for an adolescent population 

should be lowered to 2 for identifying alcohol problems and 3 for identifying alcohol 

abuse or dependence (Knight et al., 2003). Convergent validity for the AUDIT was 

demonstrated in moderate to high correlations with other similar self-report measures 

(Michigan Alcohol Screening Test and CAGE) (Allen et al.1997; Dawe, Loxton, Hides, 

Kavanagh, & Mattick, 2002). Students were provided with a standard drinks chart to 

assist with measures.  

Substance use problems: Substance use problems were measured by  

Rutgers Alcohol Problems Index; RAPI (H. White & Labouvie, 1989). The RAPI is a 

23-item measure developed to assess alcohol related problems amongst adolescents. For 

the purpose of this study problems associated with drug use have also been included. 

Students are asked to indicate on a four-point scale ranging from 0 (never) to 3 (more 
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than 5 times) the number of times each of the listed problems occurred in the last 12 

months, as a result of their drinking or use of drugs. Total scores range from 0 

indicating no problems, to 69 indicating severe problems. The RAPI is appropriate for 

both clinical and non-clinical samples of adolescents. Mean scores for the clinical 

sample (age range = 14-16 years) was 23.3 for males and 22.2 for females, while the 

mean scores for the non-clinical sample (mean age = 15 years) was 7.5 for males and 

5.9 for females (H. White & Labouvie, 1989). The RAPI has been used in a number of 

studies of adolescent (Grenard et al., 2007) and undergraduate student alcohol use 

(Collins, Carey, Sliwinski, 2002; Larimer et al., 2001; Miller et al., 2002) and has 

demonstrated internal reliabilities ranging from .80 to .92 (Borsari & Carey, 2000; 

Leeman, Fenton, & Volpicelli, 2007; H. White & Labouvie, 1989).  

Other drug use: Other illicit drug use and cannabis use was measured with the  

items “Have you ever tried illegal drugs before?” and “Have you used cannabis in the 

last month?”  

Risk factor measures. 

Peer substance use: Peer substance use was assessed with four questions  

relating to alcohol use, tobacco use, pharmacy medication misuse and illegal drug use. 

These items follow were taken the format of the National Drug Strategy Household 

Survey (AIHW, 2002). For example, items asked, “About what proportion of your 

friends have consumed any alcoholic drink in the last month?” Response categories 

ranged from none to all on a 5 point scale. Only the peer alcohol use item was used in 

the current study.  

Parental alcohol use: The Children of Alcoholics Screening Test (CAST-6)  

was used to assess students perceptions of parental alcohol use. The CAST-6 is a six 

item self-report measure which assesses parental alcohol problems (Hodgins, Maticka-
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Tyndale, el-Guebaly, & West, 1993). The CAST shows good internal consistency with 

high Cronbach’s alpha (.89) and split-half reliability (.90) (Charland & Cote, 1998). The 

CAST-6 is highly associated with other measures of parental alcohol problems, 

including the CAST-30 (r = .92) and DSM-III-R criteria for alcohol dependence (kappa 

= .78) in a diagnoses derived structured interview (Charland & Cote, 1998; Hodgins et 

al., 1993). One month test-retest reliability (.83) and one year test-retest reliability (.78) 

indicates good stability, with 93%-98% of those categorised as children of alcoholics 

retaining the same classification one year later (Charland & Cote, 1998; Havey & Dodd, 

1995). The CAST-6 reliably discriminates between children of alcoholic parents and 

children of non-alcoholic parents. A cut-point of 3 is recommended for a university or 

community sample where 2 is recommended for a substance abuse sample (Hodgins, 

Maticka-Tyndale, el-Guebaly, & West, 1995). Response categories are yes (coded as 1) 

and no (coded as 0).  

Externalising and internalising symptoms: The Strengths and Difficulties  

Questionnaire (SDQ) (Goodman, 1997; Goodman, Meltzer & Bailey, 1998) is used to 

assess student’s behavioural and emotional problems. The SDQ is a self-report measure 

of 25 items assessing internalising, externalising and prosocial behaviours developed for 

the use with children and adolescents aged 6-16 years. The SDQ comprises five 

subscales; conduct problems, hyperactivity, emotional symptoms, peer problems and 

prosocial behaviour. Items are rated from 1 (not true) to 3 (certainly true). Subscale 

scores are obtained by summing each subscale item and a total difficulties score is 

attained by summing all of the items except those that measure prosocial behaviour.  

The SDQ has been found to have internal reliabilities ranging from .57 for peer  

problems to .82 for total difficulties, and test-retest reliability over 4 to 6 months of .57 

to .72 in a sample of over 10,000, 5- to 15- year-olds (Goodman, 2004). The SDQ has 
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been shown to correlate highly with the Child Behaviour Checklist (CBCL) and 

Rutter’s Child Behaviour Questionnaire (Goodman & Scott, 2004a; Quilty, Oakman, & 

Farvolden, 2007). The SDQ self-report has coefficient alpha’s ranging from .61 for peer 

problems to .82 for total difficulties (Goodman, Meltzer & Bailey, 1998) and also 

shows strong correlations with parent and teacher ratings (Muris, Meesters, 

Eijkelenboom & Vincken, 2001). Muris et al (2004) reported a four-factor structure of 

the self-report, finding the conduct and peer problems items loaded onto the same 

factor. Confirmatory factor analysis has shown the five-factor model of the self-report 

to have a better, although modest fit with the data (Pink, 2008). The self-report SDQ has 

also shown acceptable internal consistency in Australian children aged 7 – 17 years of 

age (N = 910), with alpha’s ranging from .64 for conduct problems to .75 for 

hyperactivity (Mellor, 2005).  

Personality measures. 

Rash impulsivity: The impulsiveness subscale of the I7 was used in the current  

study (Eysenck, Pearson, Easting & Allsopp, 1985). The I7 comprises 19 items that are 

dichotomously scored as yes (coded as 1) and no (coded as 0). The original 23-item 

impulsiveness subscale of the I6 was shown to have good internal consistency for both 

adolescent females (α = .82) and males (α = .80 ) (Eysenck, Easting & Pearson, 1984). 

Similar reliability coefficients of the I7 impulsivity subscale have been reported in other 

studies with adolescents and young adults (Eysenck & Eysenck, 1980; Leshem & 

Glicksohn, 2007) and has been well validated in child populations (Eysenck et al., 1984; 

Eysenck, Pearson, Easting & Allsopp, 1985). The I7 is correlated with other well-known 

measures of impulsivity for example the Barrett Impulsivity Scale – 11 (Reynolds et al., 

2006). Consistent with previous research (Cooper et al., 2008; Dawe et al., 2004), the I7 

was used in the current study as a measure of Rash Impulsiveness.  
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Reward drive and behavioural inhibition/anxiety: The Behavioural Activation  

System and Behavioural Inhibition System Scale (BIS/BAS Scale) (Carver & White, 

1994) is a 20-item questionnaire designed to assess two affective motivational systems, 

BIS/anxiety and BAS/impulsivity sensitivity. The BIS scale consists of 7 items and 

measures an individual’s sensitivity and responsivity to aversive or potentially 

threatening stimuli. The BAS scale consists 13 items and assesses an individual’s 

approach to appetitive and rewarding stimuli. The BAS scale consists of three subscales 

which include BAS Fun-Seeking (FS; 4-items), BAS Reward Responsiveness (RR; 5-

items) and BAS Drive (D; 4-items). The BIS BAS scale is a reliable and valid measure 

with Cronbach alpha’s for the BIS subscale (range from 0.73 to 0.76), the BAS R 

subscale (range from 0.59 to 0.72), the BAS D subscale (range from 0.70 to 0.80) and 

the BAS FS subscale (range from 0.66 to 0.71) reported (Jorm et al., 1998; Ross, Millis, 

Bonebright, & Bailley, 2002; Ross et al., 2007). Good temporal stability has also been 

demonstrated over an 8-week period with r’s ranging from 0.59 to 0.69 (Carver & 

White, 1994; Jorm et al., 1999). The BAS scales correlate with extraversion, novelty-

seeking, positive affect, sensitivity to reward and reward dependence, while the BIS 

scale correlates with anxiety and harm avoidance, indicating good convergent validity 

(Carver & White, 1994). 

The BIS BAS scale has been reported as a reliable measure for adolescents in  

longitudinal designs, as the language comprehension is not difficult and responses are 

comparable to those of adults (Cooper, Gomez, Aucote2007). Muris, Meesters, de 

Kanter and Timmerman (2005) used a modified version of the Carver and White (1994) 

BIS BAS scale to assess younger children. The main variations involved a 

simplification of the wording of some items. Based on 284 children aged 8-12 the BIS 

scale showed good internal consistency (α = 0.78) as did the BAS scale (α = .081), with 
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similar coefficients reported by others (Coplan, Wilson, Frohlick, & Zelenski, 2006). 

Previous research shows that the BAS subscales of Drive and Reward Responsiveness 

represent a measure of Reward Drive, while BAS Fun Seeking represents a measure of 

Rash Impulsiveness (Cooper, Smillie & Jackson, 2008; Dawe, Gullo & Loxton, 2004) 

See appendix M for a copy of the BIS BAS Scale. The current study used the modified 

version as participants were aged 12 when the study first began testing. The BAS Drive 

subscale was used as a measure of reward drive in the current study. See Appendix A 

for a copy of demographics and all the measures used in this study.  

Procedure  

Informed passive consent was used in the current study in which parents were  

given the opportunity to withdraw their child from the study by completion of a 

withdrawal option but did not need to provide active permission for inclusion. This 

approach has previously been shown to increase inclusion of high risk adolescents 

(Bekman, Cummins, & Brown, 2010). One month prior to the survey, the schools 

distributed the information sheets for parents and guardians to read. Students were 

followed up annually until Grade 12. See Appendix B for a copy of information forms 

and letters. 

Data was collected through a self-report questionnaire administered to students  

in classrooms by research project staff and/ or teachers after standardised instructions 

were read aloud (see appendix R for instruction sheet). Staff circulated the classrooms 

to answer any individual questions about particular items. The questionnaires took 

approximately 30 minutes to complete and were administered under ‘exam-like’ 

conditions. Students were instructed that they should not write their name on the 

questionnaire but to identify their questionnaire by a unique code to assure anonymity. 

and were assured their answers were strictly confidential. The code consisted of the 
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child’s date of birth (day of the month), number of letters in their surname and number 

of letters in their first name, resulting in a unique 6 digit number. To motivate students 

to work quickly and to minimise missing data, students’ were instructed that fully 

completed surveys would be entered into a raffle to win a prize ($30.00 gift voucher) 

following the survey completion. A letter of appreciation, a brief report on student’s 

substance use from the previous year and a book voucher (worth $100.00) was sent to 

the principal of each school on an annual basis. Ethical approval for this study was 

granted by the governing bodies of the Department of Education Queensland and 

Catholic Education Queensland as well as the Griffith University Human Ethics 

Research Committee. See appendix C for approval letters. 
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Results 

Demographics. 

Sample characteristics are presented in Table 5.1. Of the 1059 students 526 were  

male and 533 were female. The mean age at Grade 8 was 12.86 (SD=.52) years, Grade 

9 was 13.88 (SD=.47) years, Grade 10 was 14.74 (SD=.54) years, Grade 11 was 15.75 

(SD=.50) years and Grade 12 was 16.79 (SD=.50) years. The mean socio economic 

status score for males was 6.2 (SD=2.4) and females 6.4 (SD=2.3) with no significant 

differences found between groups (t = -1.20, n.s).  

Table 5.1 

Sample Characteristics Assessed in Grade 8 

 Male  

% (n) 

Female  

% (n) 

Gender 49.7 (526) 50.3 (533) 

Cultural/ethnic identity    

Caucasian Australian 85.4 (449) 87.8 (468) 

Aboriginal  2.5 (13) 1.5 (8) 

Torres Strait Islander 0.6 (3) 0.2 (1) 

Asian  1.9 (10) 1.9 (10) 

Other 6.5 (34) 6.8 (36) 

Missing  2.5 (13) 1.3 (7) 

Data analysis strategy. 

Descriptive data were analysed using the Statistical Package for the Social  

Sciences (SPSS) program version 17 (SPSS, 2008). Gender differences were examined 

in all the key variables by conducting independent t-tests in SPSS. The assumption of 

homogeneity of variance was assessed with Levene’s statistic and violations were 

corrected by the default Welch-Satterthwaite method in SPSS. Cronbach’s alpha was 

used to assess the internal reliability of each of the measures.  
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To test the hypothesised relationships between substance use and personality  

and to determine if the models were equivalent across male and female groups, multi-

group Latent Growth Models (LGM) were used in SPSS Analysis of Moments 

Structures (AMOS) version 21(IBM, 2012). Model fit was assessed with several 

methods. The overall model fit was evaluated by considering the significance of the chi-

square test, however this test is known to be overly sensitive to trivial deviations from 

fit in large samples (Joreskog, 1993). As recommended the general fit of the models 

were also assessed using the chi-square to degrees of freedom ratio; 2/df (Carmines & 

McIver, 1981), the comparative fit index; CFI, and root mean square error of 

approximation; RMSEA (Bentler, 2007) . A model can be considered to have good fit to 

the data if 2 /df<3 (Kline, 1998), CFI is close to or > 0.95, and RMSEA value < 0.06 is 

indicative of good fit, although values ranging from .05 to .08 represent acceptable fit 

(Hu & Bentler, 1999; Marsh, Hau, & Wen, 2004).  

Latent growth modelling.  

Latent growth models (LGM) are advanced methods for modeling longitudinal  

data. LGM combines elements of repeated measures multivariate analysis of variance 

(MANOVA), confirmatory factor analysis, and structural equation modeling to analyse 

changes in a variable (or latent factor) over time (McArdle & Epstein, 1987). This is 

appropriate as this study measured reward drive, rash impulsivity, alcohol use and 

substance use problems at baseline (Grade 8) and repeatedly every 12 months for 5 

years.  

Unconditional LGM’s comprise two latent factors (an intercept and slope),  

with repeated measures of the construct over time as the indicators (see Figure 5.1). The 

first latent factor represents the intercept or initial status of the growth curve in which 

the factor loading or paths of the repeated measures are set to 1.0, which represents the 
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starting point of the growth curve at Time 1. The second latent factor defines the slope 

of the growth curve and represents the rate of change of an individual’s trajectory 

determined by the repeated measures. The mean of the intercept is the average start 

value and the variance reflects the variation of individual start values. The mean of the 

slope is the average rate of change and the variance reflects the extent to which 

individuals have different rates of change. The intercept and slope were allowed to 

covary, represented by the double-headed arrow between the two factors. This reflects 

the hypotheses that starting levels of a construct will be related to the rate of change 

overtime. Occasion specific residual variances are labeled E1 – E5 and represent the 

proportion of variance not explained by the latent trajectory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1. Unconditional Latent Growth  

 

Hypothesised alcohol use and substance use models. 

The hypotheses ALC_H1 to H4 and SUP_H1 to H4 are tested in two complex  

Mean/Var Mean/Var 

Covariance 
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latent growth models (LGM), one for alcohol use and one for substance use problems. 

Each LGM included three repeated measures variables: alcohol use or substance use 

problems, and reward drive (RD) and rash impulsivity (RI) as well as three known risk 

factors: parental alcohol use measured by the CAST-6, peer alcohol use and emotional 

and behaviour problems measured by the SDQ assessed at Grade 8. Figure 5.2 displays 

the hypothesised alcohol use model controlling for risk factors however these are not 

shown for simplicity of presentation. The hypothesised substance use problems model is 

identical except replaces AUDIT indicators with RAPI and latent factors representing 

substance use problems. Predicted paths (one headed arrows) and correlations (double 

headed arrows) presented in bold represent research questions and hypotheses as stated 

earlier. Paths were specified from latent factors RD and RI intercepts to the latent factor 

alcohol slope. Paths were also specified from latent alcohol use intercept to latent 

factors RD and RI slope. Correlations were specified from RD and RI intercepts to 

alcohol use intercept and between personality latent factors. Finally, correlations were 

specified between RD and RI slope and alcohol use slope. The risk factors were 

examined for significance and if they were not significantly associated with alcohol use 

slope or substance use slope they were removed from the model as the main goal is to 

control for their influence. These included parental alcohol use, peer alcohol use and 

emotional and behaviour problems. 
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Figure 5.2. Hypothesised Latent Growth Models for Alcohol Use (and Hypothesised 

Substance Use Model Replacing AUDIT with RAPI). 

 RD = Reward Drive; RI = Rash Impulsivity; Alc = alcohol use; icpt = intercept; 

AUDIT C = Alcohol Use Disorders Identification Test version C; I7 = Impulsivity 

subscale of Eysenck Personality Scales; BAS D = Behavioural Activation System 

subscale Drive. Risk factors are not included for simplicity of presentation.  

Data screening and assumptions. 

Prior to analysis, data were inspected for accuracy of data entry, missing values 

and assumptions of latent growth models. Scores on measures of substance use, 
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personality, peer substance use, parental alcohol use and externalising and internalising 

symptoms were examined.  

Missing data and attrition: Examination of the data indicated that most of the  

missing values were missing at the wave level rather than the item level, reflecting 

absence of the participants at that data collection point (see Table 5.2). The initial 

sample recruited in Grade 8 consisted of 1069 participants. Ten participants had missing 

data on gender and were removed from the dataset, leaving a total of 1059 participants. 

A missing value analysis was conducted to examine the extent of missing data. Little’s 

Missing Completely at Random (MCAR) test was significant (2 = 4734, df = 4362, p < 

.001). Further examination indicated that all Time 1 variables, AUDIT C, RAPI, I7, 

BAS D, CAST, Peer alcohol use, and SDQ significantly predicted missingness at time 5 

for AUDIT C, RAPI, I7, and BAS D (p<.001) . In each case adolescents reporting 

greater substance use, impulsivity, parental and peer alcohol use and emotional and 

behavioural problems were more likely to be lost at Time 5. Therefore, results from the 

present analyses are likely to be conservative estimates of the true relationship between 

impulsivity and substance use. However, given that 78.3% of adolescents provided data 

at two or more time points, the use of full information maximum likelihood (FIML) 

estimation will provide more accurate growth estimates than those derived from 

complete case analyses (Graham, 2009). Of the 1059 students recruited in Grade 8, 230 

(21.7%) have data at only one time point, 187 (17.7%) have two time points, 223 

(21.1%) have three, 221 (20.9%) have four and 198 (18.7%) have five.   
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Table 5.2 

Sample Size and Missing Data on All Variables at Each Grade Level  

 Grade 8 
n (% missing) 

Grade 9 
n (% missing) 

Grade 10 
n (%missing) 

Grade 11 
n (% missing) 

Grade 12 
n (% missing) 

Repeated measures variables    

AUDIT C 1032 (2.5) 661 (37.6) 393 (62.9) 333 (68.6) 338 (68.1) 

RAPI 1002 (5.4) 656 (38.1) 577 (45.5) 425 (59.9) 383 (63.8) 

I7 917 (13.4) 619 (41.5) 543 (48.7) 396 (62.6) 363 (65.7) 

BAS D 1005 (5.1) 664 (37.3) 573 (45.9) 422 (60.2) 380 (64.1) 

Known risk factors: Time 1 variables  

CAST 1034 (2.4)     

Peer Alc 1046 (1.2)     

SDQ 1037 (2.1)     

Gender 1059 (0)     

Note. AUDIT C = Alcohol Use Disorders Identification Test version C; RAPI = Rutgers 

Alcohol & Drug Problems Index, I
7 

= Impulsivity subscale of Eysenck Personality 

Scales; BAS D = Behavioural Activation System subscale Drive; BIS = Behavioural 

Inhibition System subscale; CAST = Children of Alcoholics Screening Test; Peer Alc = 

Peer alcohol use; SDQ = Strengths and Difficulty Questionnaire. 

 

The most efficient methods for managing missing data in longitudinal studies  

are full information maximum likelihood (FIML) and multiple imputation (MI) 

strategies (L. M. Collins, Schafer, & Kam, 2001; Newman, 2003; Schafer & Graham, 

2002). The two approaches are closely related and have been found to produce similar 

results, as estimates of parameter values are based on all available data (Bentler, 2010; 

L. M. Collins et al., 2001). However, recently Larsen (2011) and Bentler (2010) 

suggested that the MI approach may give underestimates for standard errors and 

increase the bias of the parameter estimates. In addition, FIML produces better 

statistical results than MI when there are distributional violations (Bentler, 2010). 
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Therefore, FIML was used in the current study as all Time 1 variables were included 

and Missing at Random (MAR) can be assumed. 

Outliers and normality: Univariate outliers were examined as recommended by  

Tabachnick and Fidell (2001) at Z = +-3.29, p = .001. A total of 65 univariate outliers 

were identified. AUDIT C Grade 8 had 20 cases and Grade 9 had 6 cases. RAPI Grade 

8 had 16 cases, Grade 9 had 6 cases, Grade 10 had 9 cases, Grade 11 had 3 cases, and 

Grade 12 had 3 cases. The SDQ had 2 cases identified as univariate outliers. 

Mahalanobis distance at p<. 001(df = 23) critical value of 49.728 identified no 

multivariate outliers, although one case approached the cut off with a value of 48.492 (p 

= .0014). The distributions of all variables were investigated for normality. Three of the 

repeated measures variables and the three Time 1 variables (CAST, SDQ & Peer Alc) 

were positively skewed using the cut off (>3.19) recommended by Kline (1998). The 

AUDIT C was positively skewed severely in Grade 8, moderately in Grade 9 and mildly 

in Grade 10. The RAPI was severely positively skewed in all Grades and BAS Drive 

was mildly positively skewed in all Grades.  

Transformations were conducted on skewed variables to explore changes in  

distributions. Square root transformations were used on all Grades of the AUDIT C and 

BAS Drive, and the SDQ, CAST and Peer Alcohol use. A logarithmic transformation 

was used for all Grades of the RAPI. The AUDIT C transformation resulted in a 

reduction of skew for the first three Grades however skew for Grade 11 and 12 were 

made worse, although univariate outliers were reduced from 26 to 2. BAS Drive and 

SDQ increased in skew after transformations (thus were left untransformed), whereas 

CAST and Peer Alcohol use distributions improved after being transformed. The RAPI 

transformed improved the distribution of all Grades. In addition, no univariate outliers 

were present in the RAPI after transformation. Therefore, analyses were conducted with 
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CAST, Peer alcohol use and RAPI transformed. Analyses were conducted with 

univariate outliers removed however this did not improve model fit, therefore all 

outliers remained in the dataset in further analyses.  

Descriptive information.  

Preliminary analyses were conducted to investigate the percentage of males and  

females who had ever consumed a full glass of alcohol, ever engaged in risky drinking 

and had used other drugs (see  Tables 5.3 to 5.5). As shown below, almost 50% of 

males and 34% of females had consumed a full glass of alcohol before the age of 13 

years, which increased overtime to 87% of males and 88% of females in Grade 12 

(mean age 16.8 years). The majority of the sample in Grade 8 reported not engaging in 

risky levels of drinking (81% of males and 87% of females), however this reduced 

overtime with only 26% of males and 29% of females reporting they had not had six or 

more standard drinks on any one occasion. Table 5.5 displays the use of other drugs 

reported by students, with 7% of males and 4% of females in Grade 8 had ever tried 

illegal drugs which increased to 32% of males and 21% of females in Grade 12. A small 

proportion of Grade 8 students reported using cannabis (3% of males and 1% of 

females), however by Grade 12 almost 20% of males and 12% of females reported 

using cannabis in the past month. 
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Table 5.3 

Percentage of Students Who Ever Consumed a Full Serve of Alcohol by Grade Level 

and Gender 

 Males % (n) Valid % 

Males 

Females % (n) Valid % 

Females 

Grade 8                   Yes 48.9 (257) 49.2 34.0 (181) 34.2 

No 50.4 (265) 50.8 65.5 (349) 65.8 

Missing .8 (4)  .6 (3)  

      

Grade 9                   Yes 

 

37.5 (197) 

 

62.9 

 

37.0 (197) 

 

54.1 

No 22.1 (116) 37.1 31.3 (167) 45.9 

Missing 40.5 (213)  31.7 (169)  

    

 Grade 10                Yes 

 

35.6 (187) 

 

72.5 

 

42.2 (225) 

 

69.0 

No 13.5 (71) 27.5 18.9 (101) 31.0 

Missing 51.0 (268)  38.8 (207)  

 

Grade 11                Yes 

 

27.6 (145) 

 

78.4 

 

36.8 (196) 

 

80.0 

No 7.6 (40) 21.6 9.2 (49) 20.0 

Missing 64.8 (341)  54.0 (288)  

 

Grade 12                 Yes 

 

27.2 (143) 

 

87.2 

 

37.5 (200) 

 

88.5 

No 4.0 (21) 12.8 4.9 (26) 11.5 

Missing 68.8 (362)  57.6 (307)  

Note. Descriptive data are based on a final sample of 1059cases (males = 526; females = 

533).  
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Table 5.4 

Percentage of Students Who Reported Risky Drinking by Grade Level and Gender  

 Males % (n) Valid % 

Males  

Females % (n) Valid % 

Females 

Grade 8             Never 80.0 (421) 81.4 86.3 (460) 87.1 

Less than monthly 8.6 (45) 8.7 6.0 (32) 6.1 

monthly 8.0 (42) 8.1 6.2 (33) 6.3 

Weekly 1.7 (9) 1.8 .6 (3) .6 

Missing 1.7 (9)  .9 (5)  

      

Grade 9            Never 

 

41.4 (218) 

 

70.3 

 

48. 8 (260) 

 

71.8 

Less than monthly 8.2 (43) 13.9 10.3 (55) 15.2 

Monthly 6.8 (36) 11.6 6.2 (33) 9.1 

Weekly 2.5 (13) 4.2 2.6 (14) 3.9 

Missing 41.1 (216)  32.1 (171)  

     

Grade 10           Never 

 

25.1 (132) 

 

51.8 

 

36.0 (192) 

 

59.4 

Less than monthly 10.8 (57) 22.4 11.6 (62) 19.2 

Monthly 9.1 (48) 18.8 9.6 (51) 15.8 

Weekly 3.4 (18) 7.0 3.4 (18) 5.6 

Missing 51.5 (271)  39.4 (210)  

     

Grade 11           Never 

 

14.3 (75) 

 

40.5 

 

21.4 (114) 

 

46.7 

Less than monthly 9.5 (50) 27.0 10.1 (54) 22.1 

Monthly 6.8 (36) 19.5 11.1 (59) 24.2 

Weekly 4.6 (24) 13.0 3.2 (17) 7.0 

Missing 64.8 (341)  54.2 (289)  

    

 Grade 12          Never 

 

7.8 (41) 

 

25.6 

 

12.4 (66) 

 

29.5 

Less than monthly 8.0 (42) 26.3 12.9 (69) 30.8 

Monthly 8.9 (47) 29.4 13.3 (71) 31.7 

Weekly 5.7 (30) 18.7 3.4 (18) 8.0 

Missing 69.6 (366)  58.0 (309)  

Note. Descriptive data are based on a final sample of 1059cases (males = 526; females = 

533); Risky drinking = 6 or more standard drinks per drinking occasion.  
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Table 5.5 

Percentage of Self-reported Other Drug Use by Grade Level and Gender  

 Males % (n) Valid % 

Males 

Females % (n) Valid % 

Females 

Ever tried illegal drugs  

Grade 8                       Yes 7.0 (37) 7.1 3.8 (20) 3.8 

                                     No 91.6 (482) 92.9 95.1 (507) 96.2 

Missing 1.3 (7)  1.1 (6)  

     

Grade 9                        Yes 

 

6.3 (33) 

 

10.5 

 

6.8 (36) 

 

9.9 

No 53.2 (280) 89.5 61.4 (327) 90.1 

Missing 40.5 (213)  31.9 (170)  

     

Grade 10                      Yes 

 

8.0 (42) 

 

16.2 

 

10.3 (55) 

 

17.1 

No 41.3 (217) 83.8 50.1 (267) 82.9 

Missing 50.8 (267)  39.6 (211)  

     

Grade 11                      Yes 

 

10.3 (54) 

 

29.3 

 

8.3 (44) 

 

18.0 

No 24.7 (130) 70.7 37.7 (201) 82.0 

Missing 65.0 (342)  54.0 (288)  

      

Grade 12                      Yes 

 

10.1 (53) 

 

32.5 

 

9.0 (48) 

 

21.2 

No 20.9 (110) 67.5 33.4 (178) 78.8 

Missing 69.0 (363)  57.6 (307)  

 

Cannabis use in past month 

 

 

Grade 8
a                   

          Yes 

 

2.9 (15) 

 

2.9 

 

0.9 (5) 

 

0.9 

No 95.8 (504) 97.1 97.9 (522) 99.1 

Missing 1.3 (7)  1.1 (6)  

      

Grade 9                        Yes 

 

2.9 (15) 

 

4.8 

 

3.6 (19) 

 

5.2 

No 56.5 (297) 95.2 64.4 (343) 94.8 

Missing 40.7 (214)  32.1 (171)  

    

 Grade 10                     Yes 

 

4.6 (24) 

 

9.3 

 

4.7 (25) 

 

7.8 

No 44.5 (234) 90.7 55.5 (296) 92.2 

Missing 51.0 (268)  39.8 (212)  

     

Grade 11                      Yes 

 

5.3 (28) 

 

15.3 

 

5.1 (27) 

 

11.0 

No 29.5 (155) 84.7 40.9 (218) 89.0 

Missing 65.2 (343)  54.0 (288)  

    

 Grade 12                     Yes 

 

6.1 (32) 

 

19.6 

 

5.1 (27) 

 

11.9 

No 24.9 (131) 80.4 37.3 (199) 88.1 

Missing 69.0 (363)  57.6 (307)  

Note. 
a 
Grade 8 students were asked about cannabis use in the past three months; all 

other grades relate to cannabis use in the past one month.  
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Further preliminary analyses were conducted to investigate the means, standard  

deviations, gender differences, reliability and bivariate correlations of all variables used 

in the latent growth models (see Tables 5.6 to 5.10). All measures were found to have 

adequate internal reliability.  

Table 5.6 shows scores on the AUDIT C increased overtime and males scored  

significantly higher than females in Grade 8, 11 and 12. Mean scores for the RAPI show 

that substance use problems increased overtime and males and females did not 

significantly differ at any time point throughout the high school years. Therefore, 

although males consumed more alcohol in general, both males and females appeared to 

experience substance use problems equally.  

Table 5.7 shows that males were significantly higher in rash impulsivity than  

females at Grade 8, 9 and 10, however this difference became non-significant in Grade 

11 and 12. Males were significantly higher on reward drive than females at Grade 8, 11 

and 12. 

Table 5.8 displays that males and females did not differ significantly on peer  

substance use, however a significant difference was found for the CAST-6 and the 

SDQ, indicating that females reported greater parental alcohol use than males whereas 

males reported greater difficulties in externalising and internalising symptoms.  

The bivariate correlation matrix for males and females is presented in separate  

Tables 5.9 and 5.10. Inspection of the correlation matrix revealed there were no 

correlations between indicators >.90, for either males or females suggesting an absence 

of multicollinearity.  



 
 

 

92 

Table 5.6  

Descriptive Information on Alcohol Use and Substance Use Problems by Grade Level 

and Gender  

 Male  

mean (SD) 

Female  

mean (SD) 

t   

Alcohol use      

AUDIT C G8 1.13 (1.9) 0.75 (1.6) 3.44** .809 

AUDIT C G9 1.79 (2.6) 1.65 (2.5) .733 .888 

AUDIT C G10 4.05 (2.9) 3.54 (2.8) 1.77 .882 

AUDIT C G11 5.06 (3.1) 4.01 (2.8) 3.01* .845 

AUDIT C G12 5.66 (2.9) 4.57 (2.4) 3.67*** .788 

Substance use problems 

RAPI G8 3.45 (8.8) 2.67 (7.1) 1.56 .952  

RAPI G9 3.36 (8.3) 3.80 (8.9) -.640 .958  

RAPI G10 4.60 (9.3) 4.65 (8.5) -.069 .946  

RAPI G11 5.01 (7.8) 4.63 (6.9) .526 .910  

RAPI G12 8.66 (10.7) 7.08 (8.0) 1.66 .935  

Note. AUDIT C = Alcohol Use Disorders Identification Test version C; RAPI = Rutgers 

Alcohol & Drug Problems Index; SD = standard deviation; G = Grade; *p < .05; **p < 

.001; ***p < .000. 
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Table 5.7  

Descriptive Information on Rash Impulsivity and Reward Drive by Grade Level and 

Gender 

Repeated 

measure  

Male  

mean (SD) 

Female  

mean (SD) 

t  

Rash impulsivity     

I
7
  G8 10.33 (4.4) 8.89 (4.7) 4.79*** .824 

I
7
  G9 10.61 (4.7) 9.12 (5.0) 3.81*** .858 

I
7
  G10 10.56 (4.9) 9.45 (4.9) 2.64* .858 

I
7
  G11 10.28 (4.6) 9.52 (4.8) 1.59 .842 

I
7
  G12 9.30 (4.8) 8.78 (4.8) 1.10 .848 

Reward drive      

BAS D G8 5.19 (2.8)       4.76 (3.1) 2.32* .796  

BAS D G9 4.79 (2.9) 4.77 (3.2) 0.96  .823  

BAS D G10 4.68 (2.7) 4.49 (2.7) .823 .804  

BAS D G11 4.98 (2.6) 4.36 (2.5) 2.52* .790  

BAS D G12 4.85 (2.7) 4.32 (2.4) 1.99* .814  

Note. I
7 

= Impulsivity subscale of Eysenck Personality Scales; BAS D = Behavioural 

Activation System subscale Drive; G = Grade; *p < .05; **p < .001; ***p < .000. 
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Table 5.8  

Descriptive Information on Known Risk Factors Measured in Grade 8 by Gender 

Known risk factors  Male  

mean (SD) 

Female  

mean (SD) 

t  

Peer alc use  1.02 (1.1) 0.95 (.98) 1.09 NA 

CAST 6 1.24 (1.7) 1.52 (2.0) -2.50* .837 

SDQ 13.29 (5.9) 11.93 (6.1) 3.60*** .808 

Note. Alc = alcohol; CAST 6 = Children of Alcoholics Screening Test; SDQ = 

Strengths and Difficulty Questionnaire; SD = standard deviation; G = Grade; *p < .05; 

**p < .001; ***p < .000.



 
 

 

95 

Table 5.9 

Bivariate Correlations for Males  

Males  

1. AUDIT C G8 

2. AUDIT C G9 

3. AUDIT C G10 

4. AUDIT C G11 

5. AUDIT C G12 

6.  RAPI G8 

7.  RAPI G9 

 8. RAPI G10 

9.  RAPI G11 

10. RAPI G12 

11. I7  G8 

12. I7 G9 

13. I7  G10 

14. I7 G11 

15. I7  G12 

16.  BAS D  G8 

17.  BAS D  G9 

18.  BAS D  G10 

19.  BAS D  G11 

20.  BAS D  G12 

1. 

___ 

.48** 

.41** 

.19* 

.34** 

.66** 

.29** 

.32** 

.06 

.19* 

.31** 

.23** 

.31** 

.12 

.11 

.20** 

.12* 

.21** 

.11 

-.04 

2. 

 

___ 

.46** 

.24* 

.35** 

.21** 

.69** 

.34** 

.14 

.30** 

.28** 

.35** 

.29** 

.14 

.25** 

.09 

.15* 

.15* 

.14 

.14 

3. 

 

 

___ 

.42** 

.49** 

.26** 

.30** 

.49** 

.13 

.43** 

.32** 

.37** 

.30** 

.27** 

.11 

.21** 

.21** 

.17* 

.15 

.21 

4. 

 

 

 

___ 

.56** 

-.13 

.20* 

.16 

.54** 

.32** 

.21* 

.22* 

.31** 

.39** 

.08 

.14 

.15 

.09 

.13 

.05 

5. 

 

 

 

 

___ 

.06 

.18 

.37** 

.36** 

.36** 

.13 

.38** 

.45** 

.36** 

.24** 

.09 

.11 

.11 

.10 

.07 

6. 

 

 

 

 

 

___ 

.19** 

.18** 

.18* 

.05 

.26** 

.24** 

.23** 

.14 

.15 

.24** 

.14* 

.15* 

.28** 

-.27 

7. 

 

 

 

 

 

 

___ 

.30** 

.27** 

.07 

.23** 

.28** 

.18* 

.27** 

.28** 

.07 

.16** 

.16* 

.12 

.03 

8. 

 

 

 

 

 

 

 

___ 

.20* 

.65** 

.24** 

.16* 

.27** 

.00 

.14 

.19** 

.14 

.35** 

.06 

.21* 

9. 

 

 

 

 

 

 

 

 

___ 

.56** 

.18* 

.17 

.29** 

.35** 

.18 

.10 

.22** 

.19* 

.15* 

.07 

10. 

 

 

 

 

 

 

 

 

 

___ 

.13 

.19* 

.25** 

.23* 

.23* 

.08 

.27** 

.30** 

.19* 

.23** 

11. 

 

 

 

 

 

 

 

 

 

 

___ 

.52** 

.54** 

.47** 

.44** 

.30** 

.18** 

.25** 

.28** 

.06 

12. 

 

 

 

 

 

 

 

 

 

 

 

___ 

.65** 

.53** 

.63** 

.30** 

.34** 

.21** 

.24** 

.14 

13. 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.53** 

.60** 

.18** 

.20** 

.31** 

.20* 

.12 

14. 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.59** 

.03 

.15 

.13 

.24* 

.11 

15. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.10 

.18* 

.20* 

.35** 

.18* 

16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.53** 

.37** 

.35** 

.19* 

17. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.46** 

.39** 

.35** 

18. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.35** 

.31** 

19. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.41** 

20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 
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Table 5.10 

Bivariate Correlations for Females  

Females 

1. AUDIT C G8 

2. AUDIT C G9 

3. AUDIT C G10 

4. AUDIT C G11 

5. AUDIT C G12 

6.  RAPI G8 

7.  RAPI G9 

 8. RAPI G10 

9.  RAPI G11 

10. RAPI G12 

11. I7  G8 

12. I7 G9 

13. I7  G10 

14. I7 G11 

15. I7  G12 

16.  BAS D  G8 

17.  BAS D  G9 

18.  BAS D  G10 

19.  BAS D  G11 

20.  BAS D  G12 

1. 

___ 

.54** 

.35** 

.16* 

.17* 

.71** 

.56** 

.31** 

.25** 

.28** 

.41** 

.35** 

.26** 

.26** 

.11 

.34** 

.40** 

.25** 

.14* 

.10 

2. 

 

___ 

.62** 

.50** 

.39** 

.57** 

.70** 

.64** 

.38** 

.25** 

.46** 

.45** 

.40** 

.25** 

.21** 

.35** 

.47** 

.37** 

.31** 

.12 

3. 

 

 

___ 

.52** 

.45** 

.35** 

.51** 

.70** 

.41** 

.37** 

.36** 

.46** 

.53** 

.34** 

.32** 

.18** 

.38** 

.35** 

.19* 

.17 

4. 

 

 

 

___ 

.70** 

.16* 

.39** 

.41** 

.59** 

.56** 

.20** 

.33** 

.35** 

.39** 

.38** 

.26** 

.37** 

.29** 

.30** 

.34** 

5. 

 

 

 

 

___ 

.13 

.21** 

.37** 

.47** 

.47** 

.15* 

.29** 

.45** 

.33** 

.33** 

.15* 

.26** 

.32** 

.32** 

.22** 

6. 

 

 

 

 

 

___ 

.60** 

.35** 

.18** 

.35** 

.41** 

.30** 

.26** 

.18** 

.13 

.34** 

.34** 

.19** 

.23** 

.02 

7. 

 

 

 

 

 

 

___ 

.63** 

.41** 

.30** 

.38** 

.41** 

.35** 

.30** 

.24** 

.25** 

.41** 

.29** 

.25** 

.10 

8. 

 

 

 

 

 

 

 

___ 

.61** 

.54** 

.39** 

.42** 

.48** 

.34** 

.36** 

.26** 

.40** 

.33** 

.31** 

.24** 

9. 

 

 

 

 

 

 

 

 

___ 

.72** 

.26** 

.39** 

.46** 

.47** 

.41** 

.22** 

.35** 

.34** 

.35** 

.31** 

10. 

 

 

 

 

 

 

 

 

 

___ 

.30** 

.28** 

.41** 

.41** 

.41** 

.25** 

.25** 

.28** 

.39** 

.23** 

11. 

 

 

 

 

 

 

 

 

 

 

___ 

.66** 

.56** 

.55** 

.40** 

.47** 

.42** 

.28** 

.24** 

.13 

12. 

 

 

 

 

 

 

 

 

 

 

 

___ 

.72** 

.68** 

.59** 

.39** 

.52** 

.46** 

.34** 

.15* 

13. 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.71** 

.61** 

.32** 

.43** 

.46** 

.34** 

.22** 

14. 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.75** 

.33** 

.38** 

.38** 

.43** 

.28** 

15. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.22** 

.28** 

.40** 

.37** 

.30** 

16. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.62** 

.47** 

.45** 

.38** 

17. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.67** 

.54** 

.47** 

18. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.60** 

.48** 

19. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 

.53** 

20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___ 
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Unconditional latent growth models. 

An unconditional latent growth model was specified separately for each time  

varying construct. The residual variances of alcohol use and substance use problems 

were allowed to be freely estimated due to unequal variances across repeated measure 

indicators, whereas reward drive and rash impulsivity residual variances were 

constrained to be equal. Model fit indices and descriptive information for each model’s 

latent factors are presented in Table 5.11.  

The mean and variance of the intercepts for all latent factors was significant  

indicating that students showed some levels of alcohol use, substance use problem, 

reward drive and rash impulsivity at baseline and significant variation in their initial 

levels. The mean and variance of alcohol use slope and substance use slope was 

significant indicating significant average change and individual change. The mean of 

reward drive slope was not significant indicating that students did not change in their 

level of reward drive over time but remained fairly stable. The variance was significant 

indicating that students did vary in their change in reward drive overtime. Although 

these results appear contradictory, they indicate that adolescents changed differently in 

their reward drive e.g. some increased and some decreased, however when changes 

were averaged together, reward drive appeared to remain stable. The mean of rash 

impulsivity slope was not significant for males but was for females however the 

variance was significant for both. The only significant covariance was between reward 

drive intercept and slope indicating that students with higher levels of initial reward 

drive demonstrated significantly slower rates of change in reward drive than those with 

lower initial levels.  
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Table 5.11   

Unconditional Latent Growth Models Means, Variances, Covariances and Correlations 

for Latent Factors by Gender 

Latent factors  Mean (SE) Variance (SE) Covariance (SE)  r 

Alcohol use males    

Intercept 1.109 (.086)*** 3.06 (.391)*** -.182 (.184)  -.160 

Slope  1.280 (.053)*** .423 (.086)***   

Alcohol use females    

Intercept .766 (.069)*** 2.218 (.253)*** -.165 (.082) -.174 

Slope  1.102 (.043)*** .406 (.057)***   

SUP males     

Intercept  .247 (.021)*** .102 (.018)*** -.011 (.008) -.324 

Slope .109 (.010)*** .010 (.003)**   

SUP females     

Intercept  .220 (.019)*** .143 (.014)*** -.008 (.005) -.224 

Slope .124 (.008)*** .008 (.002)***   

RD males     

Intercept 5.093 (.123)*** 4.879 (.498)*** -.697 (.161)*** -.596 

Slope  -.021 (.049) .280 (.068)***   

RD females     

Intercept 4.812 (.133)*** 6.657 (.589)*** -.795 (.156)*** -.707 

Slope  -.032 (.042) .190 (.055)***   

RI males     

Intercept 10.448 (.193)*** 11.523 (1.187)*** -.213 (.344) -.092 

Slope .049 (.077) .460 (.156)**   

RI females     

Intercept 9.077 (.208)*** 14.890 (1.378)*** -.578 (.359) -.208 

Slope .285 (.072)*** .518 (.138)***   

Note. LGM for Alcohol Use =2 
(20, N=1059) = 107.386, p < .001; CFI = .841; RMSEA = .064 

(CI90%.053-.076), 2 
/df = 5.369. LGM for Substance Use Problems (SUP) =2 

(20, N=1059) = 

85.842, p < .001; CFI = .900; RMSEA = .056 (CI90% .044-.068), 2 
/df = 4.292. LGM for 

Reward Drive (RD) = 2 
(29, N=1059) = 60.483, p < .005; CFI = .957; RMSEA = .032 (CI90% 

.021-.043), 2 
/df = 2.086. LGM for Rash Impulsivity (RI) = 2 

(29, N=1059) = 77.167, p < .001; 

CFI = .953; RMSEA = .040 (CI90% .029-.050), 2 
/df = 2.661. CI90% =90% confidence 

intervals.SE=standard error; **p < .001; ***p < .000. 
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Alcohol use model: Controlling for the influence of risk factors. 

ALC_H1: To test the hypothesis parental alcohol use (CAST), peer alcohol use 

 and emotional and behavioural difficulties (SDQ) will be associated with initial levels 

of alcohol use and predict growth in alcohol use overtime, a LGM was specified. Paths 

were specified from each risk factor to the latent factor alcohol slope to control for the 

unique effects of these variables. All risk factors were specified to correlate with each 

other, the intercept of alcohol use and the intercept and slope of reward drive and rash 

impulsivity.  

The model fit was acceptable, 2 
(258, N=1059) = 608.359, p < .001; CFI =  

.911; RMSEA = .036 (90% confidence interval .032-.040). The ratio of the estimate to 

its degrees of freedom was below 3 (2 
/df = 2.358). The underlying model estimated a 

residual correlation for reward drive slope (d2) and rash impulsivity slope (d3) above 1 

(r=1.20) in the female group. While standardised coefficients that lie outside the bounds 

of -1.0 and +1.0 may indicate an estimation error (Preacher, 2010) it can also 

legitimately be estimated in the presence of multicollinearity (Deegan, 1978). As noted 

extensively in the literature review, reward drive and rash impulsivity are two separate 

but related components of impulsivity. Deegan details how standardised coefficients 

above one can legitimately occur in the presence of multicollinearity and that modifying 

models to reduce this creates greater risk by biasing effects of model specification error.  

Examination of risk factors found no significant effects between CAST and  

alcohol use slope or peer alcohol use and alcohol use slope for either males or females. 

A significant path was found initially between SDQ and alcohol use slope for males 

only, however after removing non-significant covariances and paths, SDQ was not a 

significant predictor of alcohol use slope, although a trend was present (p=.051). The 

three risk factors were significantly related to alcohol use intercept for males and 
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females. For further interest, this model is presented in Appendix D displaying 

standardised (β, r) and unstandardised (b, cov) coefficients both graphically and in 

Tables. Therefore the hypothesis ALC_H1 was partially supported with all risk factors 

being significantly related to initial levels of alcohol use, but were not related to the 

growth in alcohol use. As the main interest was to control for the unique effects of risk 

factors on alcohol slope, they were removed from the model.  

Alcohol use model: Personality and alcohol use. 

The alcohol use model excluding all three risk factors and non-significant  

covariances showed reasonable fit to the data, 2 
(208, N=1059) = 486.911, p < .001; 

CFI = .907; RMSEA = .036 (90% confidence interval .032-.040) and 2 
/df = 2.341. The 

alcohol use model is presented graphically depicting standardised results for 

comparison of effects across variables in Figure 5.4 for males and Figure 5.5 for 

females. Following these figures, results are presented with hypotheses and associated 

tables of unstandardised and standardised coefficients.  
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Figure 5.3. Males: Standardised Effects for Alcohol Use LGM.  

 Values presented above-left or above-right of endogenous variables depict proportion 

of variance explained (R
2
). RD = Reward Drive; RI = Rash Impulsivity; Alc = alcohol 

use; icpt = intercept; AUDIT C = Alcohol Use Disorders Identification Test version C; 

I7 = Impulsivity subscale of Eysenck Personality Scales; BAS D = Behavioural 

Activation System subscale Drive.  
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Figure 5.4. Females: Standardised Effects for Alcohol Use LGM.  

 RD = Reward Drive; RI = Rash Impulsivity; Alc = alcohol use; icpt = intercept; 

AUDIT C = Alcohol Use Disorders Identification Test version C; I7 = Impulsivity 

subscale of Eysenck Personality Scales; BAS D = Behavioural Activation System 

subscale Drive.  
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ALC_H2: Higher levels of initial reward drive and rash impulsivity were 

associated with higher levels of initial alcohol use (see Table 5.13). However, only 

higher initial levels of rash impulsivity significantly predicted growth in alcohol use 

overtime for both males and females. These results indicate that students high in initial 

rash impulsivity show greater increases in alcohol use overtime (see Table 5.12). Initial 

levels of reward drive did not significantly predict growth in alcohol use overtime.   

ALC_H3: Initial levels of alcohol use significantly predicted changes in reward  

drive and rash impulsivity for females but not males. As shown in Table 5.12 these 

negative paths suggest that females with higher levels of initial alcohol use 

demonstrated significantly slower rates of change in reward drive and rash impulsivity 

than those with lower initial levels.  

ALC_H4: Growth in reward drive was significantly associated with growth in  

alcohol use for females but not males. Growth in rash impulsivity was significantly 

associated with growth in alcohol use for both males and females. Thus, greater 

increases in reward drive (for females only) and rash impulsivity (for both males and 

females) were associated with greater increases in alcohol use (see Table 5.13).  

Given that these results are significant two sequential latent growth models were  

specified to investigate the direction of the relationship (to test the hypotheses 

ALC_H4a and ALC_H4b. However, prior to these analyses regression weights and 

covariances were constrained to be equivalent across groups to test for gender 

differences. There was a significant reduction in model fit, 2
diff (13) = 21.1, p < .05. 

Further analysis revealed the only significant group difference of interest was for the 

covariance between RD intercept and alcohol intercept 2 
diff (1) = 4.64, p < .05, the 

relationship being stronger for females (Table 5.13). This suggests that even though the 
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paths from alcohol intercept to RD and RI slope were significant for females and not 

males, there were no significant gender differences in these prospective associations.  

 

Table 5.12 

LGM Standardised and Unstandardised Effects of Structural Paths for Personality and 

Alcohol Use by Gender  

 Males Females 

Paths β b SE p β b SE p 

RD icpt->Alc slope .069 .020 .035 .569 .106 .027 .031 .395 

RI icpt->Alc slope  .348 .066 .027 .013 .376 .062 .025 .012 

Alc icpt> RD slope -.085 -.026 .040 .510 -.328 -.112 .048 .020 

Alc icpt-> RI slope -.260 -.117 .083 .161 -.473 -.262 .112 .019 

Note. RD = reward drive; RI = rash impulsivity; β=standardised coefficient; 

b=unstandardised regression coefficient; SE=standard error; p=significance level. 

Significant estimates in bold. 

 

 

Table 5.13 

LGM Standardised and Unstandardised Associations of Correlations for Personality 

and Alcohol Use by Gender 

  Males   Females  

Correlations  r Cov SE p r Cov SE p 

RD icpt<->Alc icpt .295 1.122 .264 <.001 .533 1.910 .234 <.001 

RI icpt<->Alc icpt .471 2.776 .410 <.001 .628 3.404 .387 <.001 

RD slope<->Alc slope .211 .055 .038 .147 .641 .129 .033 <.001 

RI slope<->Alc slope .524 .237 .075 .002 .618 .265 .066 <.001 

Note. RD = reward drive; RI = rash impulsivity; r= correlation (standardised); Cov = 

covariance (unstandardised); SE=standard error; p=significance level. Significant 

estimate in bold. Shaded grey row represent paths with significant gender differences.  
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Alcohol use model: Changes in personality influencing changes in alcohol use.  

A sequential latent growth model was specified to test the hypothesis ALC_H4a, 

growth in reward drive and rash impulsivity will predict future growth in alcohol use 

similar for both males and females. In order to test prospective relations in change over 

time (i.e., growth), the data were ‘staggered’ such that only Waves 1–4 of predictor 

variables and Waves 2–5 of outcome variables were included in the model. Therefore, 

the occasion specific indicators AUDIT Grade 8, BAS D Grade 12 and I7 Grade 12 

were removed from the alcohol use model. Paths were specified from RD and RI slope 

to alcohol use slope and all other specified paths and correlations remained the same as 

in the alcohol use model in Figures 5.3 and 5.4.   

Although model fit was good, 2 
(120, N=1059) = 265.938, p < .001; CFI =  

.938; RMSEA = .034 (90% confidence interval .028-.039) and 2 
/df = 2.216, the 

underlying model produced an inadmissible solution for the female group. The squared 

multiple correlation for alcohol use slope was well above 1 (r
2
=2.786) and the residual 

variance (d1) of alcohol use slope was negative (-1.106). Negative residual variance can 

be indicative of serious model misspecification (Preacher, 2010). These results may be 

due to removing baseline alcohol use (AUDIT Grade 8) from the model, which is no 

doubt an important auxiliary variable in the estimation of missing data at later time 

points. A model reporting 279% variance explained in alcohol growth is unlikely to be 

the result of ignorable multicollinearity (Deegan, 1978). Therefore, this model was 

deemed inadmissible and not to be interpreted.  

Alcohol use model: Changes in alcohol use influencing changes in personality.  

A second sequential latent growth model was specified to test the hypothesis  

ALC_H4b, Greater increases in alcohol use will predict greater increases in reward drive 

and rash impulsivity, differently for males and females. Specifically, females are 
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expected to show greater change in impulsivity than males. The occasion specific 

indicators AUDIT Grade 12, BAS D Grade 8 and I7 Grade 8 were removed from the 

alcohol use model. Paths were specified from alcohol use slope to RD slope and RI 

Slope and all other specified paths and correlations remained the same as in the alcohol 

use model. The model fit was good, 2 
(120, N=1059) = 246.637, p < .001; CFI = .938; 

RMSEA = .032 (90% confidence interval .026-.037) and 2 
/df = 2.055. The residual 

correlation between reward drive slope (d2) and rash impulsivity slope (d3) above 1 

(r=1.18) for the female group. In addition, standardised regression weights between RD 

intercept to BAS Drive Grade 11 and to BAS Drive Grade 12 were above 1 (1.01 and 

1.07 respectively) also in the female group. As mentioned earlier standardised 

coefficients resulting with these estimates can legitimately occur when two variables are 

highly related theoretically and empirically. Therefore, this model was considered 

acceptable and is graphically presented in Figure 5.5 for males and Figure 5.6 for 

females.  

ALC_H4b: Greater increases in alcohol use did not significantly predict greater  

increases in reward drive or rash impulsivity (Table 5.14).). To test for gender 

differences regression weights and covariances were constrained to be equivalent across 

groups. There was a significant reduction in model fit, 2
diff (13) = 25.745, p < .05. 

Further analysis revealed significant group differences for the covariance between RD 

intercept and alcohol intercept 2 
diff (1) = 5.30, p < .025, indicating that higher levels of 

reward drive at baseline predicted significantly greater alcohol use at baseline for 

females than males. In addition, gender differences were found for the path from 

alcohol use intercept to RD slope, 2 
diff (1) = 7.21, p < .01, indicating that higher levels 

of alcohol use at baseline predicted significantly slower growth in RD for females than 

males (Table 5.14). 
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Figure 5.5. Males: Sequential Model for Alcohol Use Predicting Changes in RD and 

RI.  Standardised results are shown. 
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Figure 5.6. Females: Sequential Model for Alcohol Use Predicting Changes in RD and 

RI.  Standardised results are shown.  
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Table 5.14 

Sequential LGM: Standardised and Unstandardised Effects of Structural Paths of 

Personality and Alcohol Use by Gender  

 Males Females 

Paths β b SE p β b SE p 

RD icpt->Alc slope .128 .046 .043 .289 .338 .119 .044 .006 

RI icpt->Alc slope .574 .116 .027 p<.001 .527 .113 .026 p<.001 

Alc icpt->RD slope .008 .003 .055 .955 -.618 -.226 .070 p<.001 

Alc icpt->RI slope -.168 -.074 .117 .529 -.479 -.223 .129 .083 

Alc slope->RD slope .136 .126 .132 .340 -.162 -.096 .112 .391 

Alc slope->RI slope -.038 -.037 .306 .904 .185 .139 .196 .478 

Note. RD = reward drive; RI = rash impulsivity; β=standardised coefficient; 

b=unstandardised regression coefficient; SE=standard error; p=significance level. 

Significant estimates in bold. Shaded grey rows represent paths with significant gender 

differences.  

 

In summary, the above analyses for alcohol use problems showed that risk  

factors such as parental alcohol use, peer alcohol use and emotional and behavioural 

problems were associated with adolescent’s higher initial levels of alcohol use overtime. 

However, these risk factors were not found to be important predictors of increases in 

alcohol use. As expected, initial levels of reward drive and rash impulsivity were 

associated with initial levels of alcohol use, however only higher initial levels of rash 

impulsivity predicted greater increases in alcohol use for both males and females. Initial 

levels of reward drive did not predict changes in alcohol use for either males or females. 

Finally, changes in impulsivity (RD and RI) were associated with changes in alcohol 

use, however the sequential model found that changes in alcohol use did not 

prospectively predict changes in impulsivity. Thus, growth in these variables co-occur 

but it does not appear as though changes in one are influenced by changes in the other. 
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It is not known if changes in impulsivity predicted changes in alcohol use due to the 

inadmissible model. Regarding gender differences, the association between initial levels 

of reward drive and initial levels of alcohol use was significantly greater for females 

than males. In addition, female’s higher initial levels of alcohol use predicted slower 

change in reward drive than males.  

Substance use problems model: Controlling for the influence of risk factors.  

SUP_H1: To test the hypothesis parental alcohol use (CAST), peer alcohol use 

 and emotional and behavioural difficulties (SDQ) will be associated with initial levels 

of substance use problems and predict growth in substance use problems overtime, a 

LGM was specified. As in the alcohol use model, paths were specified from each risk 

factor to the latent factor substance use problems slope to control for the unique effects 

of these variables. All risk factors were specified to correlate with each other, the 

intercept of substance use problems and the intercept and slope of reward drive and rash 

impulsivity.  

The model fit was acceptable, 2 
(258, N=1059) = 602.922, p < .001; CFI =  

.917; RMSEA = .036 (90% confidence interval .032-.039). The ratio of the estimate to 

its degrees of freedom was below 3 (2 
/df = 2.337). For the female group the residual 

correlation for reward drive slope (d2) and rash impulsivity slope (d3) was above 1 

(r=1.164). As mentioned earlier, correlations that lie outside the bounds of -1.0 and +1.0 

may indicate the presence of multicollinearity and are legitimate when it is theoretically 

plausible for variables to be highly related (Deegan, 1978). None of the three risk 

factors were found to significantly predict changes (slope) in substance use problems 

however they were all significantly related to initial (intercept) substance use problems 

for males and females. For further interest, this model is presented in Appendix D 

displaying standardised (β, r) and unstandardised (b, cov) coefficients both graphically 
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and in Tables. Therefore the hypothesis SUP_H1 was partially supported with all risk 

factors being significantly related to initial levels of alcohol use, but were not related to 

the growth in alcohol use.   

Substance use problems model: Personality and substance use problems. 

The substance use model excluding all three risk factors and non significant  

covariances showed acceptable fit to the data, 2 
(206, N=1059) = 480.165, p < .001; 

CFI = .915; RMSEA = .035 (90% confidence interval .031-.040) and 2 
/df = 2.331. For 

the female group the residual correlation for reward drive slope (d2) and rash 

impulsivity slope (d3) was above 1 (r=1.078). This model is presented graphically in 

Figure 5.7 for males and Figure 5.8 for females. Following these figures, results are 

presented with hypotheses and associated tables of unstandardised and standardised 

coefficients. 
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Figure 5.7. Males: Standardised Effects for Substance Use Problems LGM.  

 SUP=substance use problems. RAPI=Rutgers Alcohol and Drug Problem Index; RD = 

Reward Drive; RI = Rash Impulsivity; Alc = alcohol use; icpt = intercept; I7 = 

Impulsivity subscale of Eysenck Personality Scales; BAS D = Behavioural Activation 

System subscale Drive.  
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Figure 5.8. Females: Standardised Effects for Substance Use Problems LGM.  

 SUP=substance use problems; RAPI=Rutgers Alcohol and Drug Problem Index; RD = 

Reward Drive; RI = Rash Impulsivity; Alc = alcohol use; icpt = intercept; I7 = 

Impulsivity subscale of Eysenck Personality Scales; BAS D = Behavioural Activation 

System subscale Drive. 
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SUP_H2: Higher levels of initial reward drive and rash impulsivity were  

associated with initial levels of substance use problems (see Table 5.16). However, 

initial levels of reward drive and rash impulsivity did not predict growth in 

substance use problems overtime (see Table 5.15).  

SUP_H3: Higher levels of initial substance use problems did not predict growth  

in reward drive or rash impulsivity, although a trend is observed for rash impulsivity 

with females, p = .081 (see Table 5.15).  

SUP_H4: Growth in reward drive and rash impulsivity was significantly  

associated with growth in substance use problems for males and females. Thus, greater 

increases in reward drive and rash impulsivity were associated with greater increases in 

substance use problems (see Table 5.16).  

Given that the slope covariances are significant two sequential latent growth  

models were specified to investigate the direction of the relationship (to test the 

hypotheses SUP_H4a and SUP_H4b). However, prior to these analyses regression 

weights and covariances were constrained to be equivalent across groups to test for 

gender differences. There was a significant reduction in model fit, 2
diff (14) = 25.26, p < 

.05. Further analysis revealed significant group differences for the covariance between 

RD intercept and substance use problems intercept 2 
diff (1) = 5.87, p < .025, indicating 

that the relationship between high levels of RD at baseline and high levels of substance 

use problems at baseline was significantly stronger for females then males. In addition 

gender differences were found in the covariance between RI intercept and substance use 

problems intercept 2 
diff (1) = 4.03, p < .05, with females demonstrating a stronger 

covariance than males (Table 5.16).   
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Table 5.15 

LGM: Standardised and Unstandardised Effects of Structural Paths for Personality and 

Substance Use Problems by Gender  

 Males Females 

Paths β b SE p β b SE p 

RD icpt->SUP slope .128 .006 .006 .345 .130 .004 .005 .400 

RI icpt->SUP slope  .147 .004 .008 .568 .249 .006 .005 .258 

SUP icpt-> RD slope -.218 -.372 .294 .170 -.095 -.110 .178 .536 

SUP icpt-> RI slope -.574 -1.296 .294 .206 -.373 -.786 .451 .081 

Note. RD = reward drive; RI = rash impulsivity; SUP=substance use problems; 

β=standardised coefficient; b=unstandardised regression coefficient; SE=standard error; 

p=significance level. 

 

 

Table 5.16 

LGM: Standardised and Unstandardised Associations of Correlations for Personality 

and Substance Use Problems by Gender 

  Males   Females  

Correlations r Cov SE p r Cov SE p 

RD icpt<->SUP icpt .463 .319 .058 p<.001 .547 .527 .064 p<.001 

RI icpt<->SUP icpt .714 .761 .093 p<.001 .708 1.042 .105 p<.001 

RD slope<->SUP slope .387 .016 .007 .020 .719 .019 .005 <.001 

RI slope<->SUP slope .600 .039 .014 .005 .858 .053 .010 <.001 

Note. RD = reward drive; RI = rash impulsivity; SUP=substance use problems; r= 

correlation (standardised); Cov = covariance (unstandardised); SE=standard error; 

p=significance level. Significant estimates in bold. Shaded grey rows represent 

significant paths with gender differences.  
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Substance use model: Changes in personality influencing changes in substance use 

problems.  

A sequential latent growth model was specified to test hypothesis SUP_H4a,  

Growth in reward drive and rash impulsivity will predict growth in substance use 

problems similar for both males and females. The occasion specific indicators RAPI 

Grade 8, BAS D Grade 12 and I7 Grade 12 were removed from the substance use 

problems model. Paths were specified from RD and RI slope to substance use problems 

slope and all other specified paths and correlations remained the same as in the 

substance use problem model in Figures 5.7 and 5.8. 

The model fit was good, 2 
(118, N=1059) = 275.346, p < .001; CFI = .938;  

RMSEA = .036 (90% confidence interval .030-.041) and 2 
/df = 2.333, however the 

squared multiple correlation for substance use problems slope was well above 1 

(r
2
=7.804) and the residual variance of substance use problems slope (d1) was negative 

(-.094) for the female group. As mentioned earlier, negative residual variance can be 

indicative of serious model misspecification(Preacher, 2010). These results may be due 

to removing baseline substance use problems (RAPI Grade 8) from the model, affecting 

the FIML estimation of model parameters with missing data. However, due to the 

unknown reasons for this estimation error it was decided this model would not be 

interpreted.  

Substance use problems model: Changes in substance use problems influencing 

changes in personality.  

A second sequential latent growth model was specified to test the hypothesis  

SUP_H4b, Growth in substance use problems will predict growth in reward drive and 

rash impulsivity differently for males and females. Specifically, females are expected to 

show greater change in impulsivity than males. The occasion specific indicators RAPI 
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Grade 12, BAS D Grade 8 and I7 Grade 8 were removed from the substance use model. 

Paths were specified from substance use problems slope to RD slope and RI Slope and 

all other specified paths and correlations remained the same as in the original substance 

use model.  

The model fit was good, 2 
(118, N=1059) = 239.024; p < .001; CFI = .946;  

RMSEA = .031 (90% confidence interval .025-.037) and 2 
/df = 2.026. For the female 

group the residual correlation between RD slope (d2) and RI slope (d3) was above 1 

(r=1.66) and the residual correlation between RD slope (d2) and RI intercept was above 

1 (r=-1.09). In addition, the standardised regression weight between RD intercept to 

BAS Drive Grade 12 was above 1 (1.06). This model is graphically presented in Figure 

5.9 for males and Figure 5.10 for females.  

SUP_H4b, Growth in substance use problems significantly predicted later 

growth in reward drive and rash impulsivity for females only (Table 5.17).   

To test for gender differences regression weights and covariances were  

constrained to be equivalent across groups. There was a significant reduction in model 

fit, 2
diff (14) = 40.853, p < .05. Further analysis revealed the only significant group 

differences was for the covariance between RD intercept and substance use problems 

intercept 2 
diff (1) = 8.83, p < .01, indicating that higher levels of reward drive at 

baseline were significantly associated with greater substance use problems at baseline 

for males and females. 
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Figure 5.9. Males: Sequential Model for Substance Use Problems Predicting Changes 

in RD and RI.  Standardised results are shown.  
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Figure 5.10. Females: Sequential Model for Substance Use Problems Predicting 

Changes in RD and RI. Standardised results are shown.  
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Table 5.17 

Sequential LGM: Standardised and Unstandardised Effects of Structural Paths for 

Personality and Substance Use Problems by Gender  

 Males Females 

Paths β b SE p β b SE p 

RD icpt->SUP slope .165 .008 .008 .307 .026 .001 .008 .877 

RI icpt->SUP slope .460 .013 .006 .047 .665 .019 .004 p<.001 

SUP icpt->RD slope .012 .028 .411 .945 -.304 -.366 .287 .202 

SUP icpt->RI slope -.288 -.789 1.004 .432 -.135 -.263 .534 .622 

SUP slope->RD slope .093 .602 1.189 .613 .572 2.068 1.000 .039 

SUP slope->RI slope .232 1.735 2.162 .422 .555 3.251 1.454 .025 

Note. RD = reward drive; RI = rash impulsivity; SUP=substance use problems; 

β=standardised coefficient; b=unstandardised regression coefficient; SE=standard error; 

p=significance level. 

 

In summary, the above analyses for substance use problems showed that risk  

factors such as parental alcohol use, peer alcohol use and emotional and behavioural 

problems were associated with adolescent’s higher initial levels of substance use 

problems. However, these risk factors were not found to be important predictors of 

increases in alcohol use overtime. As expected, initial levels of reward drive and rash 

impulsivity were associated with initial levels of substance use problems. Initial levels 

of reward drive and rash impulsivity did not predict changes in substance use problems. 

Initial levels of substance use problems did not predict changes in reward drive or rash 

impulsivity for either males or females (although there is a negative trend observed for 

change in RI for females in the first model; p=.081, Table 5.15). Finally, changes in 

impulsivity (RD and RI) were associated with changes in substance use problems for 

both males and females. The sequential model found that greater increases in substance 
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use problems prospectively predicted greater increases in reward drive and rash 

impulsivity for females but not males. It is not known if changes in reward drive and 

rash impulsivity predicted changes in substance use problems due to the inadmissible 

model. Regarding gender differences, the association between initial levels of reward 

drive and initial levels of substance use problems was significantly greater for females 

than males. 
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Chapter 6: Discussion 

The current study investigated the bi-directional relationship between  

personality and alcohol use and substance use problems in males and females during a 

critical period of development. A prospective longitudinal design was used involving 

over 1000 adolescents followed up over 5 years (from grade 8 to grade 12). The 

approach used Latent Growth Modelling (LGM) to explore baseline levels and changes 

in personality and substance use overtime. There were five key findings from this 

research. The first aim related to significant individual differences in personality and 

substance use change. The second set refer to the potential influence of known risk 

factors on alcohol use and substance use problems. The results indicated that parental 

alcohol use, peer alcohol use and emotional and behavioural problems coexist with 

adolescent alcohol use and substance use problems in the cross-sectional context. 

However they did not predict change/growth in alcohol use and substance use problems.  

The third key findings related to the influence of initial levels of personality on  

alcohol use and substance use problems. Significant positive correlations between the 

intercepts demonstrated that high reward drive and rash impulsivity were associated 

with high alcohol use and substance use problems in the cross-sectional context. Higher 

initial levels of rash impulsivity were found to be an important predictor of increases in 

alcohol use for males and females. However, initial levels of reward drive and rash 

impulsivity did not predict changes in substance use problems. The fourth key finding 

related to the influence of initial alcohol use and substance use problems on reward 

drive and rash impulsivity. Alcohol use at baseline predicted changes in reward drive 

and rash impulsivity for females only. Females with higher initial alcohol use showed 

slower reductions in impulsivity than those who reported lower alcohol use. Substance 

use problems at baseline did not predict changes in impulsivity.  
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Lastly, the fifth finding related to the investigation of the association between  

changes in impulsivity and changes in alcohol use and substance use problems. 

Significant positive correlations between the slopes demonstrated that increases in 

reward drive and rash impulsivity were related to increases in alcohol use and substance 

use problems. Further analyses were conducted using sequential LGM’s to investigate 

the direction of these relationships. The sequential models investigating the influence of 

increased impulsivity predicting increased alcohol use and substance use problems 

could not be interpreted. The sequential model for alcohol use found that increases in 

alcohol use did not predict increases in impulsivity. However, the sequential model for 

substance use problems found that increases in substance use problems did significantly 

predict increases in reward drive and rash impulsivity for females only. In addition, 

gender differences were explored which found few notable differences. The following 

sections will discuss the findings of the current study in greater detail, address the 

strengths and limitations, discuss the theoretical and clinical implications of this 

research and propose future directions. 

Prevalence of alcohol use, illicit drug use and substance use problems. 

The high levels and increases in alcohol use and illicit drug use reported by  

adolescents in the current study were comparable with that of national data reported by 

White and Bariola (2012) in a large study of Australian secondary school students. 

Around half of all students had consumed a full glass of alcohol in Grade 8. This 

increased to above 85% in Grade 12. Similarly, the national survey in 2011 found just 

over 30% in Grade 8 had consumed alcohol in the past year, which increased to around 

80% in Grade 12. Most of the students in Grade 8 in the current study had not engaged 

in risky levels of alcohol consumption (consumed 6+ standard drinks on any one 

occasion), 81% of males and 87% of females however this reduced in grade 12 to 26% 
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of males and 29% of females. Risky drinking in the National survey found that 15% of 

males and 11% of females reported drinking 4+ drinks on one occasion in the previous 

week in Grade 8 which increased to 57% of males and 45% of females in Grade 12.  

Illegal drug use in the in the current study was also similar to National data,  

showing that 7% of males and 4% of females in Grade 8 had ever tried illegal drugs 

which increased to 32% of males and 21% of females in Grade 12. In the national 

survey, 16% of students (aged 12-17) reported ever trying an illicit substance in their 

lifetime (White & Bariola, 2012). In the current study, the majority of students had not 

tried cannabis in Grade 8 however by Grade 12 almost 20% of males and 12% of 

females reported using in the past month. Higher rates are observed in the national 

survey, with 33% of males and 29% of females reporting cannabis use in Grade 12.   

The time-varying constructs alcohol use was measured by the AUDIT C and  

substance use problems was measured by the RAPI. Although, there is no 

recommended cut-off score for the AUDIT C for adolescent populations, 

recommendations range for adults from 3 to 8 for identifying heavy drinking, active 

abuse or alcohol dependence (Bush et al., 1998; Meneses-Gaya et al., 2010). Suggested 

cut-points for the full 10-item version for an adolescent population should be lowered to 

2 for identifying alcohol problems and 3 for identifying alcohol abuse or dependence 

(Knight et al., 2003). The current study found that the mean AUDIT C scores at Grade 8 

were 1.13 for males and .75 for females, however by Grade 12, scores increased to 5.66 

for males and 4.57 for females indicating high rates of alcohol abuse occurring from 

around Grade 10 onward, which were significantly higher for males at 3 time points.  

The mean scores of the RAPI for a clinical sample is 23.3 for males and 22.2 for  

females and for a non-clinical sample is 7.5 for males and 5.9 for females aged 14 to 16 

years (H. White & Labouvie, 1989). In the current study, mean RAPI scores at grade 8 
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were 3.45 for males and 2.67 for females and by grade 12 were 8.66 for males and 7.08 

for females, with no gender differences detected across age. Thus, the students in this 

study reported experiencing high rates of substance use problems by grade 12. The 

National survey of young people in Australia also found that about 62% of adolescents 

aged from 12 to 17 years reported experiencing some sort of negative consequences as a 

result of drinking alcohol (White & Bariola, 2012).   

Influence of risk factors on alcohol use and substance use problems. 

A range of social, family and individual characteristics have been found to be  

risk factors for the initiation and development of adolescent alcohol and drug use. As 

expected parental alcohol use, peer alcohol use and emotional and behavioural problems 

were significantly related to alcohol use and substance use problems in the cross-

sectional analyses. However, this study did not find evidence for these risk factors 

predicting growth in alcohol use or substance use problems. These findings are in part 

consistent with the literature.  

Adolescents are most commonly supplied alcohol by parents and the second  

most common place for the consumption of alcohol is in the home (see Chapter 2, Table 

2.5). Parental drug and alcohol use alone as a single risk factor is not associated with 

poor outcomes for young people, but rather it is the complex interplay between several 

risk factors (Barlow et al., 2013). Typically parental substance use co occurs with 

family conflict and parental mental health problems (Chaplin et al., 2012; Wu et al., 

2004), poor parental monitoring and adolescent internalising and externalising 

behaviour (Ary et al., 1999; Hayes et al., 2004; Youngblade et al., 2007). Therefore, it 

was expected that parental alcohol use would be associated with the initiation of 

adolescent alcohol use which was found in this study, however did not predict growth in 

alcohol use or substance use problems.  
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During adolescence there is shift away from parental influences with peers  

taking on greater importance (Csikszentmihalyi & Larson, 1984). Previous studies have 

shown that adolescents who associate with peers who drink alcohol or use substances 

are more likely to engage in substance use behaviours themselves (Andrews et al., 2002; 

Chein et al., 2011; Kuntsche & Jordan, 2006). The processes underlying this influence 

are thought to occur through peer pressure and the need for peer affiliation and approval 

(Albert & Steinberg, 2011; Thorlindsson & Bernburg, 2006; Trucco et al., 2011). Peer 

selection also plays a role as young people who have already initiated alcohol use are 

more likely to know others who also drink (Hayes et al., 2004). The findings in the 

current study found that peer alcohol use was associated with initial levels of alcohol 

use and substance use problems. However that it did not predict changes in alcohol use 

is contrary to Curran, Stice and Chassin’s (1997) study that found earlier levels of peer 

alcohol use were strongly related to later changes in adolescent alcohol use. These 

differing results may be because Curran and colleagues measured peer alcohol use on 

several occasions and used the intercept to predict change in a similar latent growth 

model to the one used in this study.  

Adolescent emotional and behavioural problems were significantly related to  

initial levels of alcohol use and substance use problems in the current study. These 

results are consistent with Armstrong and Costello’s (2002) review that found around 

60% of adolescents aged 14 to 18 reported substance use problems also reported a 

mental health issue (Armstrong & Costello, 2002). They found that conduct disorder 

was most common being four times more likely to occur with substance use or abuse 

and depression was twice as likely to occur with substance use or abuse. Several studies 

show that childhood problems such as conduct disorder (Button et al., 2007; Hser et al., 

2003), hyperactivity (Molina & Pelham, 2003; Shortt et al., 2007) and depression 
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(Crum et al., 2008; Sihvola et al., 2008) are related to higher levels of drug and alcohol 

use and later use and dependence. Therefore, in the current study it was expected that 

emotional and behavioural problems would predict change in alcohol use and substance 

use problems. Using a total problem score of the SDQ combining both emotional and 

behavioural problems may have reduced specificity for predicting change overtime.  

The current study supports previous findings regarding the influence of risk  

factors for adolescent substance use. Parents, peers and an adolescent’s psychological 

state continue to be important indicators of adolescents at risk of engaging in alcohol 

use and initial problems associated with alcohol and drugs. The risk factors in this study 

were entered into the models to control for their unique influence on changes in alcohol 

use and substance use problems. However, the lack of significance indicated that other 

variables such as personality may in fact play a greater role than previously considered. 

Influence of personality on alcohol use and substance use problems. 

Baseline scores on reward drive and rash impulsivity were both positively  

correlated with alcohol use and substance use problems for both males and females. 

Although the direction of this relationship was not tested, the findings suggest that both 

traits are involved in the risk for substance misuse. Notably, baseline rash impulsivity 

was a more consistent predictor of growth in alcohol use and substance use problems in 

this study than reward drive. This suggests that rash impulsivity appears to be a stronger 

predictor in the development of substance misuse. These findings are consistent with 

previous research that suggest different facets of impulsivity play differential roles in 

the initiation, escalation and development of substance use problems (Gullo et al., 2011; 

Johnson et al., 2003; N. J. Loxton et al., 2008; Shin et al., 2012; Voigt et al., 2009). 

Reward drive represents the motivation to approach rewarding stimuli thus, adolescents 

scoring high in this trait may engage in the early experimentation of alcohol and drugs 
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for their pleasurable effects. Conversely, rash impulsivity represents difficulties with 

impulse control. Thus, adolescents scoring high in this trait may have difficulty in 

inhibiting ongoing behaviour in the light of initial use of alcohol and drugs.  

Interestingly, however changes in reward drive (for females only) and rash  

impulsivity (for males and females) were significantly associated with changes in 

alcohol use. These, in turn were significantly associated with changes in substance use 

problems. This is consistent with Littelfield, Sher and Wood’s (2009) study that found 

changes in impulsivity related to changes in problematic alcohol involvement. 

However, changes in extraversion were not related to changes in problematic alcohol 

involvement. Littlefield and colleagues participants were older (18-35 years), they used 

separate LGM models for each personality variable and did not look at the differing 

paths for males and females, which may explain the differing results for reward 

drive/extraversion in the two studies. Significant correlated change provides evidence of 

a prospective bi-directional relationship between personality and substance use which is 

appearing as a robust finding in the literature (Littlefield, Sher, & Steinley, 2010; 

Littlefield et al., 2012). 

The current study expands on these findings by exploring the directions of the  

correlated change. However, the two sequential models specified to test change in 

personality predicting change in alcohol use and substance use problems could not be 

interpreted due to inadmissible models. See limitations for further discussion.  

Influence of alcohol use and substance use problems on personality.  

As mentioned above initial levels of personality influenced initial levels of  

alcohol use and substance use problems. However, alcohol use and substance use 

problems also influenced personality. It is reasonable to expect that adolescents who 

engage in drinking large amounts of alcohol will behave more impulsively due to the 



 
 

 

129 

immediate effects of intoxication. Further, adolescents who experience substance use 

problems may also be reporting the consumption of large amounts of alcohol and drugs 

resulting in more experiences of intoxication and impulsive behaviour. The significant 

correlation between initial levels of both traits of impulsivity and initial alcohol use and 

substance use problems suggests a bi-directional or reciprocal relationship. The 

direction of this relationship was not tested in this study therefore generalisations can 

only made to the extent that they coexist in a cross-sectional context. Initial alcohol use 

but not substance use problems, predicted a negative change in reward drive and rash 

impulsivity for females but not males. Thus, females who engage in high earlier alcohol 

use reduce more slowly in impulsivity. It may be that those females who are engaging 

in high alcohol use are also reporting higher impulsivity at baseline therefore a slower 

reduction in impulsivity occurs compared to those with lower alcohol use.  

As stated above there is clear evidence of a prospective bi-directional  

relationship. Two sequential latent growth models, one for alcohol use and one for 

substance use problems investigated the direction of this relationship. The results 

showed that increases in substance use problems predicted increases in impulsivity for 

females only. Possible interpretations could be that increased severe substance use 

problems results in neurobiological change which in turn, results in increases in 

impulsivity. The increase found in scores of  reward drive may be due to repeated use of 

alcohol and drugs, resulting in the release of dopamine into the nucleus accumbens, 

which stimulates reward systems and triggers the desire for further positive stimulation 

(Chambers et al., 2003; Robinson & Berridge, 2003). The increase in rash impulsivity 

could be a result of chronic substance use impairing areas of the brain associated with 

decision-making and disinhibition (impulsivity), for example the prefrontal cortex 

(Casey & Jones, 2010; Medina et al., 2008; Yucel et al., 2007). Several studies suggest 
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that addictive substances may cause long term changes to brain structures and function 

(Chambers et al., 2003; Hiller-Sturmhofel & Swartzwelder, 2004). This finding was for 

females only, a finding that will be considered in more detail next.  

Gender differences in personality and substance use. 

Investigating gender in the bi-directional relationship between personality and  

substance use is an important and critical extension of previous research in the field. In 

the present study, significant mean differences were observed between males and 

females on measures of personality and substance use. Consistent with previous 

research (Cross et al., 2011; Else-Quest et al., 2006; Moffitt et al., 2001) males were 

significantly higher on rash impulsivity than females. However these mean differences 

were observed only at Grade 8, 9 and 10. By Grade 11 and 12 males and females were 

similar in rash impulsivity. Previous research has found no significant differences 

between males and females for reward drive (Carver & White, 1994; Jorm et al., 1999). 

However in the present study males were significantly higher than females on reward 

drive at Grade 8, 11 and 12. Regarding substance use males were significantly higher 

than females in alcohol use at Grade 8, 11 and 12. No significant mean differences were 

found for substance use problems. 

 Invariance testing explored the moderating role of gender in the LGM’s. A 

reduction in model fit occurred for all models indicating there were significant gender 

differences. The examination of each path and correlation found few notable 

differences. Initial impulsivity appeared to be a stronger factor associated with initial 

alcohol use (for reward drive only) and substance use problems (for reward drive and 

rash impulsivity) for females than males. Female’s initial alcohol use also predicted 

slower change in reward drive than males.  

An important finding relating to gender was that increases in substance use  
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problems predicted increases in reward drive and rash impulsivity for females but not 

males. This finding may indicate that females are particularly susceptible to increases in 

substance use problems and provides some support for the studies investigating the 

effects of heavy alcohol use. Women have been found to be more sensitive to alcohol’s 

effects than men (Hommer et al., 2001; Schweinsburg et al., 2003). In addition, female 

adolescents with alcohol use disorders have been found to have smaller prefrontal 

cortex in the anterior region compared to females with no alcohol use disorders (Medina 

et al., 2008). Taken together, the effects of ongoing substance use problems in this 

study, may affect brain regions which in turn influence changes in personality for 

females. In summary, males and females show very similar patterns in regard to the 

relationship between personality and substance use. However, the trait reward drive 

appears to be an important predictor for females substance use, but not for males.  

Strengths and limitations of the current study.  

A key strength of the current study was the prospective longitudinal design that 

permitted the repeated measurement of key constructs over five years of adolescent 

development. The findings of this study capture a critical period of development 

characterised by changes in personality, and the initiation and the escalation of alcohol 

use and substance use problems. Recent studies have investigated changes in 

personality and substance use. Notably, these studies have typically included older 

participants and have not explored gender differences (Littlefield et al., 2010; Littlefield 

et al., 2009; Littlefield et al., 2012; Quinn & Harden, 2013; Quinn et al., 2011). The use 

of multi-group latent growth models allowed for the examination of how males and 

females differ on significant predicted paths and to test for significant gender 

differences in predicted paths and covariances. 
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A key strength of the current study is the five waves of data, an optimal number for 

studying change processes (Singer & Willett, 2003). Thus, the current results may be 

more reliable and valid that previous studies.  

Missing data across time is not atypical in longitudinal designs, particularly  

involving adolescents where key points of departure are possible with the education 

system.  Examination of the pattern of missing data indicated that Time 1 substance use, 

impulsivity and the three risk factors predicted missing data at Time 5. Thus, it is 

plausible that those adolescents at greater risk of adverse outcome, or at least premature 

departure from the education system, were more likely to leave school prior to grade 12. 

Notably, the consent process may have inadvertently contributed to this. Whilst more 

high risk students were included, it would also appear to be the case that these very 

students were more likely to not complete the study.     

The decision to address the limitation of missing data by using full information  

maximum likelihood (FIML) estimation over multiple imputation (MI) was considered 

extensively. Preliminary analyses found that using multiple imputation resulted in 

greater convergence issues. Further, current consensus supports the use of FIML over 

MI and other approaches (Bentler, 2010; Enders & Bandalos, 2001; Larsen, 2011). One 

limitation with FIML is the inability to examine modification indices. This however 

could be considered a strength as acceptable model fit was achieved in the current study 

without the need for modifications. Using a theoretically based approach rather than a 

model generating approach reduces the tendency for researchers to make decisions 

based on improving the fit of the model (Byrne, 2001).  

The complexity of the models created some limitations. Other time-varying  

constructs assessed in the study were excluded. Parental risk factors, peer alcohol use 

and emotional and behavioural problems were also measured repeatedly over 5 years. 
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However, only Time 1 indicators were included to reduce complexity. It may well be 

that changes in these risk factors could have been related to changes in alcohol use and 

substance problems. This should be explored in future research. Previous investigations 

have conceptualised impulsivity as four distinct traits (Whiteside & Lynam, 2001).  

Thus, the results of this study are limited to reward drive and rash impulsivity and do 

not rule out the possibility that changes in other personality traits are also related to 

change in alcohol use or substance use problems.      

Theoretical implications.  

The findings of the current study build on theories of personality and  

contemporary models of impulsivity. Traditional theories of personality conceptualised 

impulsivity as a uni-dimensional trait, however the findings of this study support 

contemporary models that impulsivity is made up of at least two separate but related 

factors (Dawe, Gullo & Loxton, 2004; Dawe & Loxton, 2004; Franken & Muris, 2006b; 

Gullo et al., 2011; Lyvers et al., 2012; Quilty & Oakman, 2004; Smillie et al., 2006). It 

was evident in this study there was differential change across time in reward drive and 

rash impulsivity for males and females (see Appendix D for graphical display of 

trajectories). The findings of this study are consistent with recent research that has 

found significant individual differences in changes overtime in two components of 

impulsivity (Harden & Tucker-Drob, 2011). Personality, traditionally viewed as stable 

overtime, is clearly influenced by environment including exposure to substance use (B. 

W. Roberts et al., 2006). Adolescence is a period of development characterised by 

change in impulsivity. The changes in impulsivity found in the current study are 

consistent with developmental models of neurobiological change. The late development 

of prefrontal regions, the refinement of neural pathways and the increase of dopamine 

input are likely associated with increases in approach behaviour and disinhibition during 
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adolescence (Chambers et al., 2003; Crone et al., 2003; Galvan et al., 2006; Giancola & 

Mezzich, 2003; Spear, 2000b).  

This study also provides support for neurobiological theories of addiction.  

When alcohol or drugs are consumed, the brain releases dopamine into the nucleus 

accumbens, which stimulates reward systems and triggers the desire for further positive 

stimulation (Chambers et al., 2003). The repeated use of alcohol and drugs influence 

brain systems that not only play a role in behaviour but also respond to motivational and 

behavioural change (Jentsch & Taylor, 1999; Robinson & Berridge, 2003). The drug-

induced brain change is called neural sensitisation which leads to increased value or 

‘incentive salience’ to approach an object of desire (Robinson & Berridge, 2003). The 

current study found that increases in substance use problems prospectively predicted 

increases in reward drive and rash impulsivity for females. In Robinson and Berridge 

Incentive Sensitisation Theory, two separate neural substrates are identified, one which 

represents the ‘liking’ of drugs and alcohol or rewards and another which represents the 

‘wanting’. One possibility could be that increases in reward drive may represent females 

experiencing increased ‘liking’ and that increases in rash impulsivity may represent 

females ‘wanting’. For a review of this theory see Robinson and Berridge (2003). 

Clinical implications. 

Risky drinking may have become a part of the Australian adolescent’s rite of  

passage represented at events such as ‘schoolies week’, a week-long celebration for 

graduating high school. However, for some young people it may be the beginning of a 

life of alcohol or drug dependence. The mean age of the students in this study by Grade 

12 was 16.79 (SD=.50) years, all under the minimum legal drinking age (18 years) in 

Australia. A previous study found that drinking by age 14 had an estimated rate of 40% 

for lifetime dependence, compared with a 10% rate of dependence for those who begin 
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drinking at age 20 or older (Grant & Dawson, 1997). Each year onset was delayed, the 

odds of alcohol abuse decreased by 8%. Adolescents who engage in early alcohol use 

put themselves at risk of later substance use problems. A study conducted in the United 

States found that raising the minimum legal drinking age by 3 years was associated with 

a reduction in per capita consumption (Subbaraman & Kerr, 2012). Raising the 

minimum drinking age in Australia to 21 may help delay the onset of alcohol use and 

reduce the risk of alcohol related problems.  

The present study confirms that risk factors such as parental alcohol use, peer  

alcohol use and emotional and behavioural problems coexist with adolescent alcohol 

use and substance use problems in a cross-sectional context. Although several other risk 

factors not included in this analysis may also be associated with substance use, this 

study highlights the need for assessment and treatment of substance use problems to 

include biopsychosocial factors. The screening of adolescents for these risk factors in 

clinical and school settings may assist in early detection for at risk adolescents. The 

implementation of intervention strategies should include educating parents, school 

counsellors and adolescents about the risk of harm associated with substance use.  

Personality measures that assess reward drive and rash impulsivity may be  

useful screening tools for identifying adolescents at risk of current and later heavy 

alcohol use and substance use problems. As found in this study, impulsivity and 

substance use increased together overtime. Therefore assessments at several time points 

could be useful for observing the trajectory of impulsivity in adolescents. This may help 

to inform treatment planning and the effectiveness of treatment overtime. One 

intervention developed specifically for targeting impulsive young people with the aim to 

delay drinking and binge drinking has shown to be effective in a randomised control 

trial (Conrod, Castellanos, & Mackie, 2008). The intervention was made up of scenarios 
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of real-life experiences, psycho- education about personality, motivational interviewing 

and cognitive behavioural components. At a 6 month follow up the control group 

showed a greater increase in drinking than the intervention group. The development of 

novel interventions that assist adolescents in understanding and managing personality 

traits such as reward drive and rash impulsivity is greatly needed.  

Excessive alcohol and drug use appears to influence personality for some young  

people, specifically this was found to be females in the present study. The harms 

associated with substance use include both immediate and long-term consequences. 

Alcohol has been associated with several medical, psychological and social conditions 

(Alcohol & Public Policy, 2003). Adolescents are undergoing significant 

neurodevelopmental change and disturbing these maturational processes may have 

detrimental effects on both structural and functional development (Chambers et al., 

2003; Hiller-Sturmhofel & Swartzwelder, 2004). Health professionals and government 

policy makers should discourage adolescent alcohol consumption until neurobiological 

development has occurred.  

Conclusions and future directions.  

Recent studies examining the prospective bi-directional relationship between  

personality and substance use have not explored gender differences and few have 

investigated the direction of significant correlated change. This study expands on the 

current knowledge in these areas. Future research should repeat these analyses with 

trivial missing data to explore the direction of the relationship: changes in reward drive 

and rash impulsivity predicting changes in alcohol use and substance use problems, 

which could not be successfully tested in this study.  

The present study supports the view that personality change occur through the  
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impact of substance use, presumably at a neurobiological level.  It would be valuable to 

investigate the role of changes in neurobiological substrates (related to reward drive and 

rash impulsivity) mediating or moderating the changes in personality and changes in 

substance use. This may either support the premise underlying this thesis or may 

explain that normal neurobiological development is the main factor influencing 

personality change rather than substance use. It is also possible that some other third-

variable factor underlies this relationship for example, genetic influences, hormonal 

changes, motives and expectancies or other biological or environmental factors. These 

factors could be a focus for future research.   

In the current study, measures of anxiety/behavioural inhibition were not  

included in the latent growth analyses. Individual differences in behavioural inhibition 

may account for the significant increases in impulsivity observed in females. Previous 

research has found that behavioural inhibition is not a strong predictor of substance use 

however is higher in females than males. Increased use of alcohol and drugs could also 

influence changes in behavioural inhibition overtime. It could be that substance use 

influences reductions in behavioural inhibition for females which explains the increased 

impulsivity or both may play a role. As several studies confirm that high levels of 

impulsivity (BAS) and/or low levels of behavoural inhibition (BIS) are associated with 

approach behaviours and externalising problems  (Biuckians, Miklowitz, & Kim, 2007; 

Bjørnebekk, 2007; Colder & O'Connor, 2004; Cooper, Gomez & Aucote, 2007; Coplan, 

Wilson, Frohlick, & Zelenski, 2006; Gomez, 2003; Johnson, Turner, & Iwata, 2003; 

Muris, Meesters, de Kanter, & Timmerman, 2005). This is an area that could be 

explored in future research.  

To conclude, the results of this study have shown that reward drive and rash  
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impulsivity both contribute to early alcohol use and substance use problems. Rash 

impulsivity at baseline was found to be an important factor in the escalation of 

adolescent alcohol use and substance use problems. These findings provide further 

support for contemporary models of personality that conceptualise impulsivity as two 

related but distinct factors. Adolescents who find it difficult to inhibit approach 

behaviour appear to be at greatest risk of later substance use problems. However 

adolescents who are motivated to seek out rewarding experiences do not necessarily 

result in experiencing long term negative consequences. Similar traits to reward drive 

such as extraversion have been associated with positive outcomes. A longitudinal study 

called Project Competence has investigated the relationship between personality traits 

overtime and life outcomes (Masten & Coatsworth, 1998; Masten et al., 1995; Masten 

et al., 1999; Shiner, 2000; Shiner, Masten, & Roberts, 2003). Children with traits such 

as Surgency (characteristic of extraversion and reward drive) were more likely to have 

positive relationships with peers and romantic partner’s overtime. Reward drive may be 

an important factor in adolescent development that assists a young person toward 

independence e.g. gaining employment and seeking a significant partner. Therefore it is 

important to differentiate adolescents who score highly on measures of reward drive 

compared to measures of rash impulsivity.  

The results of this study have shown that adolescents who experience increased  

levels of impulsivity overtime also engage in greater substance use overtime. Therefore, 

finding support for a prospective bi-directional relationship between personality and 

substance use. When exploring the direction of this significant correlated change, this 

study found that escalated substance use problems predicted increased impulsivity for 

females, although this was not significantly different from males. Though males 

consume more alcohol than females, reviews on gender differences find that females are 
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more vulnerable to the acute and chronic effects of alcohol than males (Nolen-

Hoeksema, 2004). In this study, increases in substance use problems predicted increases 

in reward drive and rash impulsivity, which may be a result of female sensitivity to the 

effects of alcohol and drugs. Taken together, these results expand on previous research 

and are significant findings in the field of personality and addiction.  
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Appendix A 

 

 

Adolescent Patterns of Risk Taking Project 
Your responses to this questionnaire are anonymous. Please complete the next 
three questions to create your unique 6-digit code, so that you cannot be 
identified.  

PLEASE DO NOT WRITE YOUR NAME ON THIS FORM 

 
What day of the month were you born (e.g., 25th or 02nd)? 

 

  

 
How many letters are there in you SURNAME (e.g., 12, 04)? 

 

  

 
How many letters are there in your FIRST name (e.g., 12 or 04)? 

 

  

 

 
Please answer the following questions.  

 
1. How old are you in years? ____________________ 

2. What is your gender?  O   Female  O   Male 

3. Are you of Aboriginal or Torres Strait Islander descent?  

O   No    O   Aboriginal     O Torres Strait 

Islander 
 
4. What is the main language spoken at home? 

O English only  O Another language only (specify which 

language)________________________ 

O English and another language (specify which language)__________________ 
 

5. What place are you in the order of children born in your family (e.g. 1st, 2nd, 3rd, 
4th etc)?_______________ 

 
6. How many of your brothers and/or sisters use alcohol, tobacco, or other 
drugs?  
 
O  None O  A few O  About half  O  Most O  All 
 

7. Please put your POSTCODE (where you live) here: ____________________ 
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Substance Use Measures  

Alcohol Use 

 

1. Have you ever tried a drink containing alcohol? 

O  No (Turn to page 6)  O Yes 

 

2. Have you ever had a full serve of alcohol (e.g., a full glass of wine, a whole nip of 

spirits, a full glass or stubby/can of beer, a full UDL or cruiser)?  

 

O No (Turn to page 6)  O Yes 

 

3. At what age did you have your first full serve of alcohol? _______________years 

old. 

 

 

 

AUDIT C ITEMS 

 

4. How often do you have a drink containing alcohol? 

O  Once a year or less O Monthly or less    O 2-4 times a month 

O  2-3 times a week   O     4 or more times a week 

 

5. How many standard drinks of alcohol do you have on a typical day when you 

are drinking? (Use the chart on the last page to help you. Remember, 1 can/stubby 

of heavy beer, 1 cruiser, 1 can pre-mix spirits = 1.5 standard drinks). 

  

O     1 or 2  O     3 or 4  O 5 or 6  O 7 to 9 

O 10 or more 

6. How often do you have 6 or more standard drinks on one occasion? (or more 

than 4 cans/stubbies heavy beer, 4 cruisers, 4 cans pre-mixed spirits). 

 

O Never  O Less than monthly O Monthly    O Weekly 

O Daily or almost daily  
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Illegal Drug Use 

 

Have you ever tried any illegal drugs? 

O No (Go to question 1 page 5)  O Yes 

 

If you answered YES to question 1, quickly answer the questions for the drugs you 

have tried, listed in the table below.  

 

Drug Type How old were 

you when you 

first tried this 

drug? 

Have you used this 

drug in the LAST 

MONTH? 

About how many times 

have you used this drug 

in the LAST MONTH? 

Cannabis 

(marijuana/pot) 

Age in years 

 

 O    Yes        O    No  

 

 

Amphetamine 

(speed) 

 

Age in years 

 

 O     Yes        O    No  

Cocaine 

 

Age in years   O    Yes        O    No  

Hallucinogens 

(LSD, magic 

mushrooms) 

Age in years  

  O    Yes        O    No 

 

Inhalants (petrol, 

paint, glue) 

 

Age in years  

  O    Yes        O    No 

 

Ecstasy 

 

 

Age in years  

  O    Yes        O    No 

 

Other : please 

write the name of 

the drug  

 

Age in years  

  O    Yes        O    No 
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Rutgers Alcohol Problem Index 

 TICK THIS BOX IF YOU DID NOT DRINK ALCOHOL OR USE ANY 

OTHER DRUGS IN THE LAST 12 MONTHS, AND TURN TO PAGE 9  

Please indicate how many times each of these things has happened to you within 

the last 12 months, when you were drinking alcohol or using other drugs, or 

because of your drinking or other drug use. Place a ‘X over the circle that most 

accurately reflects how many times this has happened to you.  

 

 

 

Never 1-2 times 3-5 times More than 5 

times 

1. Not able to do your 

homework or study for a test 

   O   O   O   O 

2. Got into fights with other 

people (friends, relatives, 

strangers) 

   O   O   O   O 

3. Missed out on other things 

because you spent too much 

money on alcohol or drugs 

   O   O   O   O 

4. Went to work or school 

high or drunk 

 

   O   O   O   O 

5. Caused shame or 

embarrassment to someone 

   O   O   O   O 

6. Neglected your 

responsibilities 

 

   O   O   O   O 

7. Relatives avoided you 

 

   O   O   O   O 

8. Felt that you needed more 

drugs or alcohol than you 

used to in order to get the 

same effect 

   O   O   O   O 

9. Tried to control your 

drinking or drug use (used 

only at certain times of the 

day or in certain places; tried 

to change your pattern of use) 

   O   O   O   O 

10. Had withdrawal 

symptoms, that is, felt sick 

because you stopped or cut 

down 

   O   O   O   O 

11. Noticed a change in your 

personality 

 

   O   O   O   O 

12. Felt that you had a 

problem with alcohol or 

drugs 

   O   O   O   O 
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 Never 1-2 times 3-5 times More than 5 

times 

     

13. Missed a day (or part of a 

day) of school or work 

 

   O   O   O   O 

14. Wanted to stop drinking 

or using drugs but couldn’t 

O O O O 

15. Suddenly found yourself 

in a place that you couldn’t 

remember getting to 

 

 O   O   O   O 

16.Passed out or fainted 

suddenly 

   O   O   O   O 

17. Had a fight, argument or 

bad feeling with a friend 

 

   O   O   O   O 

18. Had a fight, argument or 

bad feeling with a family 

member 

   O   O   O   O 

19. Kept drinking or using 

drugs when you promised 

yourself not to 

 

   O   O   O   O 

20. Felt you were going crazy 

 

   O   O   O   O 

21. Had a bad time 

 

   O   O   O   O 

22. Felt physically or 

psychologically dependent on 

alcohol or drugs 

   O   O   O   O 

23. Was told by a friend, 

neighbour or relative to stop 

or cut down drinking or using 

drugs 

   O   O   O   O 
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Personality Measures  

Behavioural Activation and Behavioural Inhibition Scale 

Place a ‘X’ over the circle that most accurately reflects how you think, feel, or behave. 

Please answer all the questions even if you’re not entirely sure about how it applies to 

you. There are no right or wrong answers. 

 

 

 

 

Not 

True 

Somewhat 

True 

True Very 

True 

1. I feel excited and full of energy when 

I get something that I want 

 O O O O 

2. I often do things for no other reason 

than that they might be fun 

 O O O O 

3. I usually get very tense when I think 

something unpleasant is going to 

happen 

 O O O O 

4. When I am doing well at something 

I like to keep doing this 

 O O O O 

5. When I want something I usually go 

all the way to get it 

 O O O O 

6. I worry about making mistakes  O O O O 

7. I crave excitement and new 

sensations 

 

 O O O O 

8. I get thrilled when good things 

happen to me 

 

 O O O O 

9. I am hurt when people scold me or 

tell me that I do something wrong 

 O O O O 

10. I do everything to get the things 

that I want 

 

 O O O O 

11. I am always willing to try 

something new, when I think it will be 

fun 

 O O O O 

12. I feel pretty upset when I think 

someone is angry with me 

 O O O O 

13. I get very excited when I would win 

a contest 

 

 O O O O 

14. I often do things on the spur of the 

moment 

 

 O O O O 

15. I do not become fearful or nervous, 

even when something bad happens to 

me 

 O O O O 
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Not 

True 

Somewhat 

True 

True Very True 

16. I get really excited when I see an 

opportunity to get something I like 

 O O O O 

17. I feel worried when I think I have done 

poorly at something 

 O O O O 

18. When I see an opportunity to get 

something I want, I go for it 

 O O O O 

19. I am very fearful compared to my 

friends 

 O O O O 

20. Nobody can stop me when I want 

something 

 

 O O O O 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eysenck Impulsivity Seven 
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Answer each question by placing a ‘X’ over the circle for ‘YES’ if it is true or ‘NO’ if it 

is not true. If you can’t decide between the two choices, think about whether it is true or 

not true most of the time.  

PLEASE REMEMBER TO ANSWER EACH QUESTION 

 

 TRUE FALSE 

1.  Do you often buy things on impulse?  O 

 
O 

 

2. Do you generally do and say things without stopping to think? O O 

3. Do you often get into a jam because you do things without 

thinking? 

O O 

4. Do you usually think carefully before doing anything? O O 

5. Are you an impulsive person? O O 

6. Do you often do things on the spur of the moment? O O 

7. Do you mostly speak without thinking things out? O O 

8. Before making up your mind, do you consider all the advantages  

and disadvantages? 

 

O O 

9. Do you often get involved in things you later wish you could  

get out of? 

 

O O 

10. Do you get so ‘carried away’ by new and exciting ideas, that you  

never think of possible snags? 

O O 

11. Do you need to use a lot of self-control to keep out of trouble?

  

O O 

12. Would you agree that almost everything enjoyable is illegal  

or immoral? 

O O 

13. Are you often surprised at people’s reactions to what you  

do or say? 

O O 

 

14. Do you think a night out is more successful if it is  

unplanned or arranged at the last moment?  

O O 

15. Do you usually work quickly, without bothering to check?  O O 

 

16. Do you often change your interests? 

O O 

17. When people shout at you, do you shout back? O O 

18. Do you prefer to ‘sleep on it’ before making decisions?  O O 

19. Do you usually make up your mind quickly? O O 

 

 

 

 

Risk Factors Measures 
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Peer Alcohol and Substance Use 

 

 

 

 

None A few About 

half 

Most All 

 

1. About what proportion 

of your friends have 

consumed any alcoholic 

drink in the LAST 

MONTH? 

O O O O O 

2. About what proportion 

of your friends have 

smoked a cigarette in the 

LAST MONTH? 

O O O O O 

3. About what proportion 

of your friends have used 

prescription or pharmacy 

medication for purposes 

other than their intended 

use in the LAST 

MONTH? 

O O O O O 

4. About what proportion 

of your friends have used 

any illegal drugs in the 

LAST MONTH? 

 

 

 

 

O O O O O 

 

 

 

 

 

 

Children of Alcoholic Screening Test (CAST-6) 
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Place a ‘X’ over the circle that is most true for you.  

 

 YES NO 

1. Have you ever thought that one of your parents had a 

drinking problem? 

O O 

2. Did you ever encourage one of your parents to stop 

drinking 

O O 

3. Did you ever argue or fight with a parent when he or 

she was drinking 

O O 

4. Have you ever heard your parents fight when one of 

them was drunk? 

O O 

5. Did you ever feel like hiding or emptying a parents' 

bottle of alcohol? 

O O 

6. Did you ever wish that a parent would stop drinking? O 

 

 

O 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strengths and Difficulty Questionnaire 
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Place a ‘X’ over the circle that most accurately reflects you belief about the statement in 

the last 6 months. Answer all items as best you can even if you are not absolutely 

certain or the item seems stupid!  
 Not True Somewhat 

True 

Certainly 

True 

1. I try to be nice to other people. I care 

about their feelings 

  O O O 

2. I am restless, I cannot stay still for long   O O O 

3. I get a lot of headaches, stomach aches 

or sickness 

  O O O 

4. I usually share with others, for example 

CD’s, games, food 

  O O O 

5. I get very angry and often lose my 

temper 

  O O O 

6. I would rather be alone than with 

people my own age 

  O O O 

7. I usually do as I am told   O O O 

8. I worry a lot   O O O 

9. I am helpful if someone is hurt, upset or 

feeling ill 

  O O O 

10. I am constantly fidgeting or squirming   O O O 

11. I have one good friend or more   O O O  

12. I fight a lot. I can make other people 

do what I want 

  O O O  

13. I am often unhappy, depressed or 

tearful 

  O O O  

14. Other people my age generally like me   O O O  

15. I am easily distracted. I find it difficult 

to concentrate. 

  O O O  

16. I am nervous in new situations. I easily 

lose confidence 

 O O O  
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 Not True Somewhat True Certainly True 

17. I am kind to younger children 

 

O O O 

18. I am often accused of lying or 

cheating 

O O O 

19. Other children or young people 

pick on me or bully me 

O O O 

20. I often volunteer to help others  

(parents, teachers, children) 

O O O 

21. I think before I do things O O O 

22. I take things that are not mine 

from home, school or elsewhere 

O O O 

23. I get along better with adults than 

with people my own age 

O O O 

24. I have many fears, I am easily 

scared 

O O O 

25. I finish the work I am doing. My 

attention is good. 

O O O 
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Appendix B 

Information and Letters 

Letter to Principal 

 
Dear (Principal),  

 
I am writing to invite you and your students to consider participating in a longitudinal 
research project investigating patterns of substance use in young people. Please find 
attached to this letter an overview of the study, Information Consent forms for parents 
and participants, and the questionnaires students will be asked to complete.   
 
If you believe this research would be of benefit to your school community and you 
thought it appropriate to participate, I would appreciate if you could contact Andrew 
Wood, Project Research Assistant on 07 3875 3343 or alternatively on email 
Andrew.Wood@griffith.edu.au to discuss this further.    
 
The proposed research has ethical clearance from Brisbane Catholic Education 
(Reference Number A11.071 LE) and the Griffith University Human Research Ethics 
Committee (Reference Number : PSY/96/05/HREC). Letters confirming ethical 
clearance from both ethics committees are attached.  
 
In this first year of the study, it is hoped that the administration of the questionnaires to 
Grade 8 students can be conducted as soon as possible and prior to the end of second 
term, at your convenience. As the study will follow students annually until Grade 12, it 
is preferable that in each subsequent year questionnaires are administered to students 
during the month of March or as close to as is practicable for your school.  
 
The questionnaires to be used for this study appear lengthy, however trials with a small 
number of Grade 8 and Grade 9 students have shown on average, students complete 
them in 29 minutes. Therefore, should you decide to participate, we request that a 
single class period of 40 minutes be made available annually to allow students to 
complete the measures accurately.  
 
All administration requirements will be provided by the project team, although 
assistance with coordinating the collection of data is sought from the school’s Guidance 
Officer, Counsellor, or Year Coordinator.  
 
I hope you find this study of interest and thank you in advance for your consideration of 
the research proposal. I look forward to hearing from you at your earliest possible 
convenience.  
 
Yours Sincerely,  
 
 
Professor Sharon Dawe 
Ph:  3875 3371 
Email:  S.Dawe@griffith.edu.au 
Post:  School of Psychology 
 Mt Gravatt Campus 
 Griffith University 
 NATHAN QLD 4111 

 

 

 

mailto:Andrew.Wood@griffith.edu.au
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INFORMATION FOR SCHOOLS 
 

Predicting Patterns of Alcohol and Drug Use in Young People: The Role of Personality, 

Peer, and Family Influences 

 

Researcher Team: Professor Sharon Dawe; Andrew Wood B. Psychology 

  

Although impulsiveness is recognised as a hallmark of adolescence, the nature of this 

phenomenon is not clearly understood. Whilst it is known that some impulsive 
tendencies are developmentally appropriate and allow our young children to explore 
and learn more about their environment, other impulsive tendencies are more 
problematic and some adolescents find themselves in trouble time and again. But why 
are some young people more impulsive than others? The answer could lie in the 
biologically based personality traits that develop from an early age. 
 

Recent research has shown that adolescents may be drawn toward risky behaviours 

including substance use because normal developmental changes make them more prone 

to impulsiveness. One set of behaviours common to many adolescents, and linked to the 

personality trait of impulsiveness, is substance use. In Australia, substance use is so 

common among 14-18 year-olds it is now considered to be developmentally ‘normal’. 

But when does normal experimentation turn to problem use, and how do we distinguish 

between the two? Identifying patterns of adolescent substance use and other risk taking 

behaviours is one way to distinguish between so called normal experimentation and 

problem substance use.  
 
Researchers have found that individual differences in the amount of the personality 
trait of impulsiveness may be linked to different patterns of substance use and other 
risk taking behaviours among adolescents, and this relationship may be influenced by 
friends and family. However, the exact nature of these relationships is unclear. The aim 
of this study is to investigate and clarify these relationships using sound, theoretically 
derived measures of the biologically based personality traits of impulsiveness and 
anxiety, and track changes in these relationships as student’s progress from Grade 8 to 
Grade 12.   
 

In order to investigate these relationships, survey data will be collected from a sample 

of approximately 1000 students starting when they are in Grade 8, and then each year up 

to Grade 12. The questionnaires will take approximately 40 minutes to complete and 

can be administered during a single class period. The research team will provide all 

clerical assistance. Griffith University Human Research Ethics Committee has granted 

ethical clearance. The reference number for this study is PSY/96/05/HREC. Parental 

consent is not required for participation in this study.  

 

Contact details: For more information on the study or discuss details please feel 

free to call Andrew Wood (3875 3418) or Sharon Dawe (3875 3371). Alternatively 

our email addresses are Andrew. Wood@griffith.edu.au and 

S.Dawe@griffith.edu.au 
 

 

 
Adolescent Patterns of Risk Taking Project  
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Principal’s Authority to conduct Research 

 

Approval is granted for Griffith University to conduct the proposed research within this 

school, in accordance with protocols approved by the Griffith University Human 

Research Ethics Committee AND the Senior Research Officer, Education Queensland.  

 

Name of School………………………………………………………………………… 

Principal’s Name………………………………………………………………………… 

 

Signature……………………………………………………….. Date………………… 
 

 
Parent information and withdrawal form 

 

Dear Parent or Guardian, 

 

Your child is being asked to participate in a survey-based research project conducted 

by Griffith University. Details of the research can be found on the attached information 

sheet. 

 

The survey will be administered during normal lesson times between Monday 6th 

December and Friday 8th December, by researchers from the university. If you DO 

NOT want your child to participate please complete the form below, sign it, and return it 

to the school. 

 

            

Adolescent Patterns of Risk Taking Project Survey 

Parent/ Guardian Withdrawal Form 

 

By returning this form I do not give permission for my child to participate in the 

Adolescent Risk Taking Project survey. 

Student’s name………………………………………………………………………… 

Student’s class…………………………………………………………………………. 

Parent/ Guardian’s name……………………………………………………………….. 

Signature……………………………………………………….. Date…………………  
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INFORMATION FOR PARENTS 

 
Research Team 
Professor Sharon Dawe:  Phone (07) 3875 3371  email: S.Dawe@griffith.edu.au 
Andrew Wood: Phone  (07) 3875 3418  email: Andrew.Wood@griffith.edu.au 
 
The tendency to take risks has long been recognised as a hallmark of adolescence. 
For most young people, risk taking involves normal experimentation with adult 
behaviours and does not lead to any lasting problems. However for a minority, risky 
behaviours can lead to long-term difficulties such as problems with drugs or alcohol, 
sexually transmitted diseases, traffic accidents, or legal issues. 
 
Recent research has shown that some adolescents may be drawn toward risky 
behaviours such as substance use because normal developmental changes make 
them more prone to impulsiveness. Identification of biologically based personality traits 
that may influence young people’s behaviour can help to design strategies to protect 
adolescents from the dangers of risk-taking.  
 
In the current study, we are looking at a number of biologically based traits to try to 
determine how these specific aspects of personality influence adolescent risk-taking 
behaviours. To achieve this we would appreciate your help in allowing your child to 
complete a number of questionnaires in GRADE 8 and again in GRADE, 9, 10, 11 and 
12.   
 
Survey Content. The survey gathers information about behaviours such as substance 
use and sports participation. In addition, personality measures are included which 
assess impulsivity and anxiety. Your child will also be asked some questions about 
their friends and family’s use of alcohol. It will take approximately 40 minutes to 
complete the questionnaires. 
. 
It is Voluntary. Your child does not have to complete the survey and may withdraw 
their participation at any time. Students who choose not to participate will be provided 
with an appropriate alternative activity for that time(e.g. reading). 
 
We do not believe there are any risks associated with participation in this research. 
Griffith University conducts research in accordance with the National Statement on 
Ethical Conduct in Research Involving Humans. If you have any concerns or 
complaints about the ethical conduct of this project, you should contact the Manager, 
Research Ethics on 3875 5585. The reference number for this study is 
PSY/96/05/HREC. 
 
The aggregated results of this study will be provided to your child’s school. If you have 
any further questions or concerns, or would like to discuss this research please feel 
free to contact one of us on the telephone numbers above. 
Thank you for your co-operation and assistance. 
 
Yours sincerely 
 

 

 

 
 

Adolescent Patterns of Risk Taking Project 

Griffith University 
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PARTICIPANT INFORMATION 
 
Research Team 
Professor Sharon Dawe:  Phone (07) 3875 3371 email: S.Dawe@griffith.edu.au 
Andrew Wood: Phone  (07) 3875 3418 email: Andrew.Wood@griffith.edu.au 
 
Why another study? Adolescence is a time of experimentation, and when many 
young people try out new things. For most young people this is an exciting time that 
involves some risk taking: abseiling, trying out for a lead role in a school play, or asking 
someone out on a date are all examples of risk taking. Although most young people 
manage this period well, some young people take risks that can be associated with 
other problems: trying drugs, driving unsafely or without a licence. This research is 
trying to find out the sorts of risks (both healthy and unhealthy) that young people take 
and whether these risks change over time. This information could help us to develop 
ways to help young people better manage adolescence to avoid long-term problems.  
 
How can I help? Participation in this research is voluntary. You do not have to 
complete the survey. You do not have to answer any questions that you do not want to, 
and you can pull out at any time, even if you are halfway through. It should take about 
30 minutes to complete all the questions. Your parents have been provided with 
information that this study is taking place by the school.  
 
What will I have to do? If you do agree to participate you will be asked to answer a 
variety of questions about your thoughts, beliefs and behaviours. Some questions will 
ask you about how you like to behave in certain situations, some questions will ask you 
to recall specific information and some will ask you about how you behave in general.  
 
As we want to see how things have changed over time we ask that you answer three 
simple questions that will generate your own personal id code – no one (including the 
research team) will know who you are based on this code. We would like you to 
repeat this questionnaire again in Grade 9, 10, 11 and 12, so we will be asking the 
same three questions to match all of your questionnaire responses. At the end of the 
study, we will provide your school with overall results; however no information will be 
available about individuals. 
 
Who will see the answers I give? In some cases, the questions may ask you to 
provide information that is personal, or to describe behaviour that may be against the 
law, or the rules of your parents and school. The information you give will be most 
useful if you answer honestly. All of your answers will be kept completely confidential 
and will only be seen by the Griffith University Research Team.   
 
Are there any risks to me if I participate? We do not believe there are any risks 
associated with this study. However if you need to discuss any issues that arise from 
completing the questionnaire we strongly encourage you to contact your school 
counsellor. If you are not comfortable to do that, but would still like to talk to someone, 
you can contact Kids Help Line on 1800 55 1800 or Drug-Arm 24-hours counselling 
and referral service on 1300 656 800. 

 

Adolescent Patterns of Risk Taking Project 

Griffith University 
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Griffith University conducts research in accordance with the National Statement on 
Ethical Conduct in Research Involving Humans. If you have any concerns or 
complaints about how this study has been conducted, please contact the Manager, 
Research Ethics, on 3875 5585. If you have any questions or concerns you would like 
addressed, please contact a member of the Research Team on the numbers provided 
above.     
 
Thank you for taking part in this study. 
 
Yours sincerely 
 
 

        
Professor Sharon Dawe   
School of Psychology 
Griffith University 
 
 

            
 
Return of the completed questionnaire will be considered an expression of your 
consent to participate in this research and will be taken as an indication that you 
have read and understood the information above and in particular that:  

 
You understand what participation will entail and any risks involved. 
 
You understand that there will be no direct benefit to you from your participation in this 
research. 
 
You have had any questions answered to your satisfaction, and understand that you 
can contact the research team at any time with further questions. 
 
You understand that participation is voluntary and that you can withdraw at any time 
without consequences. 
 
You understand that all information is obtained in the strictest confidence. 
 
You understand that you can contact the Manager Research Ethics, at Griffith 
University (3875 5585) with any concerns about the ethical conduct of the research. 
 
You agree to participate in this research. 
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Appendix C 

Approvals 

The proposed research has ethical clearance from Griffith University Human Research 

Ethics Committee (Reference Number: PSY/96/05/HREC), Brisbane Catholic 

Education (Reference Number A11.071 LE) and Education Queensland (Reference 

Number: 06/109285). Letters confirming ethical clearance from each ethics committee 

are presented below.   
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Appendix D 

 

 
 

 

Males: Latent Growth Model for Alcohol Use Including Risk Factors. Standardised 

results are shown.  
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Females: Latent Growth Model for Alcohol Use Including Risk Factors. Standardised 

results are shown.  
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Effects of Risk Factors on Changes in Alcohol Use by Gender 

Risk 

factors 

Alcohol slope males Alcohol slope females 

 β b SE p β b SE p 

CAST .038 .029 .063 .643 .084 .057 .053 .276 

Peer alc 

use 

.153 .153 .119 .197 -.048 -.049 .115 .671 

SDQ -.285 -.031 .014 .029 -.161 -.016 .012 .163 

Note. Alc = alcohol; CAST = Children of Alcoholics Screening Test; SDQ = Strengths 

and Difficulty Questionnaire; β=standardised coefficient; b=unstandardised regression 

coefficient; SE=standard error; p=significance level. Significant estimate in bold. 

 

 

Relationship Between Risk Factors and Initial Levels of Alcohol Use by Gender 

Risk 

factors 

Alcohol intercept males Alcohol intercept females 

 r cov SE p r cov SE p 

CAST .141 .200 .073 .006 .286 .349 .067 <.001 

Peer alc 

use 

.570 .619 .062 <.001 .592 .485 .049 <.001 

SDQ .315 3.144 .526 <.001 .415 3.380 .472 <.001 

Note. Alc = alcohol; CAST = Children of Alcoholics Screening Test; SDQ = Strengths 

and Difficulty Questionnaire; r=standardised correlation coefficient; cov= 

unstandardised covariance coefficient; SE=standard error; p=significance level.  

 



 
 

 

217 

 

 
 

Males: Latent Growth Model for Substance Use Problems Including Risk Factors. 

Standardised results are shown 
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Females: Latent Growth Model for Substance Use Problems Including Risk Factors. 

Standardised results are shown 
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Effects of Risk Factors on Changes in Substance Use Problems by Gender 

Risk 

factors 

SUP slope males SUP slope females 

 β b SE p β b SE p 

CAST .110 .014 .010 .175 .027 .003 .009 .767 

Peer alc 

use 

.159 .027 .021 .201 .009 .001 .017 .939 

SDQ -.013 .000 .002 .915 -.009 .000 .002 .946 

Note. SUP = substance use problems; CAST = Children of Alcoholics Screening Test; 

SDQ = Strengths and Difficulty Questionnaire; β=standardised coefficient; 

b=unstandardised regression coefficient; SE=standard error; p=significance level. 

Significant estimate in bold. 

 

 

Relationship Between Risk Factors and Initial Levels of Substance Use Problems by 

Gender 

Risk 

factors 

SUP intercept males SUP intercept females 

 r cov SE p r cov SE p 

CAST .200 .055 .017 .002 .376 .130 .019 <.001 

Peer alc 

use 

.571 .120 .014 <.001 .596 .139 .013 <.001 

SDQ .425 . 824 .126 <.001 .490 1.134 .131 <.001 

Note. SUP = substance use problems; CAST = Children of Alcoholics Screening Test; 

SDQ = Strengths and Difficulty Questionnaire; r=standardised correlation coefficient; 

cov= unstandardised covariance coefficient; SE=standard error; p=significance level.  
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Trajectories of Reward Drive for Males and Females 
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Trajectories of Rash Impulsivity for Males and Females 

 

 

 


