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Abstract 

 This research contributes to contemporary thinking regarding the nature of 

impulsivity and its influence on substance use in early adolescence. The current study 

examined whether engagement in prosocial risk-taking activities served as mediators 

between the more distal factors of personality and family environment, and substance use, 

in a large cohort of Grade 8 students (N = 969). This is the first study to examine the 

relationship between these variables using a contemporary two-factor conceptualisation 

(reward drive and rash impulsiveness) of a personality characterised by impulsivity. The 

role of family environment was also directly modelled as this has often been identified as a 

key feature in the likelihood of substance use initiation in young people.  

 Using structural equation modelling (SEM), the results of this research provide 

strong support for a two-factor model of impulsivity and the differential influences of rash 

impulsiveness and reward drive on prosocial risk-taking behaviours and substance use. As 

expected, rash impulsiveness was found to convey direct risk for substance use for males 

and females. An interesting finding was that rash impulsiveness did not convey any 

influence on participation in physical-risk activities, however had a strong negative 

association with performance-risk activities and prosocial behaviour more broadly. 

Although reward drive did not convey direct risk for substance use, this facet of impulsivity 

was found to be strongly and directly associated with engagement in physical- and 

performance-risk activities as well as prosocial behaviour more broadly. Participation in 

physical-risk activities was associated with greater substance use. These results suggest that 

reward drive has had an indirect influence on substance use through participation in 

physical risk-activities. Finally, turning to the role of family influences, family environment 
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did not convey any significant direct influence on substance use, however, may have an 

indirect influence through the association with rash impulsiveness and reward drive. The 

data suggest that a positive family environment was associated with greater prosocial 

behaviour, but not with participation in physical- and performance-risk activities. No 

significant gender differences in the hypothesised model were found. For males and 

females, the hypothesised model accounted for 16% (CI95: .09 - .21) and 21% (CI95: .12 - 

.28) of the variance in substance use, respectively.  
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CHAPTER 1 

Overview and Aims of the Thesis 

The risk factors associated with the development of substance use problems in 

young people have attracted considerable attention from community health services, 

government policy makers, psychological researchers, and parents of teenagers alike. Of 

particular concern for health care professionals, is the recent increase in the number of 

young Australians who report using alcohol and other drugs at hazardous or harmful levels. 

In Australia, the Federal Governments’ introduction of the  ‘Alcopops’ tax imposed on 

mixed drinks and designed specifically to curb a rise in underage drinking, is evidence of 

the growing concern about this issue. Recent national surveys have found that almost 71% 

of young people aged 14-19 years reported lifetime alcohol use, and lifetime illicit 

substance use has been reported by almost 40% of young people (e.g., AIHW, 2008). It is 

therefore not surprising that considerable attention has focused on understanding the 

process involved in adolescent drinking.  

Of particular importance have been the development of risk and protective models, 

where attempts have been made to understand what influences or prevents substance use 

initiation and maintains high-risk drinking. What is clear from much of this research is that 

early and heavy episodic, or binge drinking, is a common pattern of alcohol use among 

adolescents, and this has been shown to increase the risk of alcohol use problems in 

adulthood  (Englund, Egeland, Oliva, & Collins, 2008). However, the contribution of 

protective factors is less clear as longitudinal studies have tended not to model these 

factors. In Australia, a significant emphasis has been placed on the importance of 

participation in sport and recreation activities which are promoted for their physical health 
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benefits, and in some cases, as a deterrent for problem behaviours such as substance use. 

Recent research has focussed on participation in prosocial risk activities, and although it is 

not entirely clear, engagement per se is not always associated with less substance use. It 

seems that the type of sport matters, yet so do other identified factors. One of the unique 

aspects of the current study is the modelling of key risk factors identified in longitudinal 

studies together with more contemporary research on participation in prosocial risk-taking 

activities such as sport.    

Most studies of adolescent substance use have focused on the risk factors associated 

with the development of substance use disorders, and a small number of studies have 

attempted to understand the relative contribution of multiple risk factors on substance use 

outcomes. Of the many factors investigated, the age of first use, family functioning, 

parental substance abuse, peer substance use and a personality characterised by 

impulsiveness consistently appear in the research literature. Prior drug use is a powerful 

predictor of future drug use (Stein, Newcomb, & Bentler, 1987), and thus early substance 

use initiation significantly increases the risk of the development of future substance use 

problems. Alcohol and drug use prior to age 15 significantly increases the risk of problem 

substance use in later adolescents and adulthood (DeWit, Adlaf, Offord, & Ogborne, 2000; 

Grant & Dawson, 1997; Sung, Erkanli, Angold & Costello, 2004). Childhood 

psychopathology, particularly conduct disorder (CD), is also associated with early onset 

substance use and later adolescent substance abuse (Armstrong & Costello, 2002; Crowley, 

Mikulich, Ehlers, Whitmore, & MacDonald, 2001) although recent research suggests this is 

not an essential factor in the development of substance use problems (Odgers et al., 2008).   
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Family environment is also a factor that plays an important role, and may drive the 

early initiation of substance use for young people. The early age of onset of alcohol use is 

predicted by poor family management practices, poor parent-child bonding and parental 

drinking, (Hawkins, Graham, Maguin, Abbott, Hill, & Catalano, 1997). Parental attitudes 

and perceived permissiveness of parents toward alcohol use (Arthur, Hawkins, Pollard, 

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

2002) and family history of alcohol problems (Kilpatrick et al., 2000) have also been 

associated with substance use problems in adolescents. Notably, 40% of 12-15 year olds 

who had drunk alcohol were supplied this by their parents. Twenty-percent of those who 

had drunk alcohol took this from their family home without permission. In comparison, 

only about 5% of 12-15 year olds reported being supplied alcohol from friends. This study 

highlights the role of family environment in the early exposure to and subsequent use of 

alcohol and other drugs than peer factors.  

A personality characterised by impulsiveness is also a factor that contributes to the 

early substance use of young people. While refinement in the measurement of impulsivity 

is necessary, this construct has been well supported in both cross sectional (e.g., Shillington 

& Clapp, 2002) and longitudinal studies (e.g., Tarter, Kirisci, Habeych, Reynolds, & 

Vanyukov, 2004). Recent work in the biological basis of personality has been reflected in 

very recent studies of adolescent substance use with an integration of  Gray’s 

Reinforcement Sensitivity Theory (RST; Gray & McNaughton2000; Pickering & Gray, 

1999). Gray proposed two independent although related biologically based motivational 

systems, the Behavioural Activation System (BAS) and the Behavioural Inhibition System 

(BIS). The BAS is thought to be the mechanism underlying sensitivity to reward and 
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approach behaviour, or reward drive. The BIS is thought to be the mechanism underlying 

anxiety through learned sensitivity to punishment. Heightened levels of BAS reward drive 

has been linked to the early initiation of substance use and general behaviour problems, as 

well as mediating the effect of environmental risk factors such as family and peer substance 

use (Cloninger, Sigvardsson, & Bohman, 1988; Iacono, Carlson, Taylor, Elkins, & Mcgue, 

1999; Jorm, Christensen, Jacomb, Korten, & Rodgers, 1999; Wills, Windle, & Cleary, 

1998). Thus, a personality characterised by heightened levels of reward drive (RD) may 

well be a key factor in the early development of substance use disorders. There is now 

evidence to suggest that impulsiveness is at the least a construct consisting of two factors, 

and that these factors, Reward Drive (RD) and Rash Impulsiveness (RI), likely play a 

differential role in the initiation of substance use and the development of substance use 

problems (Dawe, Gullo, & Loxton, 2004; Dawe & Loxton, 2004; Gullo & Dawe, 2008). 

The relative influence of these two factors on substance use in early adolescence has not yet 

been tested although the link between disinhibition and problem behaviours is well 

established (McGue, lacono, Legrand, Malone, & Elkins, 2001; Shillington & Clapp, 2002; 

Tarter et al., 2004). 

Contrary to a commonly held belief that impulsivity is all bad and its presence an 

indicator of externalising problem behaviours such as ADHD, this trait serves an important 

developmental function which allows adolescents to explore their environment and learn 

through taking risks and experiencing consequences. Research into adolescents’ 

participation in prosocial risk-taking activities suggests that participation in sport and 

recreation activities have both a protective influence and convey a level of risk for 

adolescent substance use behaviours. Some studies have found particular types of sports 
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conveyed risk or protection (Wichstrøm & Wichstrøm, 2009), whereas data suggest that it 

is the context of the activity (e.g., school-based or club-based) which influences substance 

use behaviour (Moore & Werch, 2005). Still other studies found participation conveyed risk 

or protection for some drugs but not others (Darling, 2005). Impulsive sensation seeking 

has been linked to prosocial risk-taking behaviours (Zuckerman, 1983; 2000), and 

participation in high-risk sport and recreation  activities (Jack & Ronan, 1998). However, 

the relationship between the two factors of impulsivity and prosocial risk-taking behaviours 

has not yet been tested. Different prosocial risk-taking activities may function as risk or 

protective factors based on the type of risk and impulsivity involved, rather than the type of 

activity. However, the context in which participation occurs may be relevant.   

The purpose of this thesis is to build on previous research which has identified 

impulsiveness, family functioning, parental and peer substance use, and prosocial risk-

taking as factors associated with substance use and abuse by adopting a theoretically based 

two-factor psychobiological model of impulsiveness. The aim of this thesis is to extend 

previous research by exploring the relative contribution of each of these factors to 

substance use behaviours in early adolescence while considering the potential moderating 

or mediating effect of prosocial risk-taking behaviours. Clarifying these relationships is 

important to understanding the risks associated with the development of problematic 

substance use beyond early adolescence and to assist in identifying those individuals who 

are most vulnerable to poor future outcomes. 
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CHAPTER 2 

 

Conceptualising the Problem 

 By and large, young people who drink alcohol tend to do so in a manner that is best 

described as “episodic heavy drinking” (AIHW, 2008). Thus, in order to fully understand 

the nature of problem drinking, the measures used in studies on adolescent alcohol use need 

to capture both patterns of drinking and quantity and frequency data rather than focus on 

diagnostic categories. Over a decade ago, emerging evidence that drinking below the level 

of dependence can cause harm, prompted the World Health Organisation (WHO) to move 

away from a categorical approach to problem drinking, and instead described a spectrum of 

disorders (Saunders & Lee, 2000). Substance use is now viewed along a continuum ranging 

from abstinence through hazardous / harmful use, to abuse and dependence. Hazardous use 

is the sub-threshold form of heavy drinking, and is defined as a repeated pattern of drug use 

that increases the risk of harm, while harmful use is defined as a repeated pattern of drug 

use that has caused actual harm. The definition of hazardous or harmful use is determined 

by considering a number of factors, such as safe limits of consumption, patterns of 

consumption, and individual vulnerability to substance use.  

 In the face of growing evidence of the problems caused by hazardous and harmful 

alcohol consumption the NHMRC (2009) have reviewed the guidelines for reducing both 

long- and short-term risk from alcohol consumption. The NHMRC (2009) currently suggest 

that for healthy adult men and women, drinking no more than two standard drinks on any 

day reduces the long-term risk of harm from alcohol-related disease or injury, and for 

healthy adult men and women drinking no more than four standard drinks on any single 
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occasion reduces the short-term risk of alcohol-related injury arising from that occasion. Of 

relevance to the current study, the NHMRC (2009) guidelines for children and young 

people under 18 years of age, suggest that not drinking alcohol at all is the safest option.  

Parents and carers are advised that children under 15 years of age are at the greatest risk of 

both long- and short-term harm from drinking alcohol and suggest that not drinking alcohol 

at all is especially important for this age group. The NHMRC (2009) further suggests that 

for young people aged 15−17 years, the safest option to reduce or eliminate long-and short-

term risk is to delay the initiation of drinking for as long as possible.  

Prevalence of substance use in young people 

In Australia, the most accurate method for estimating the prevalence of substance 

use in young people is through large-scale school-based surveys of secondary school 

students. The most recent survey that has been conducted is the Australian Secondary 

Students’ Alcohol and Drug (ASSAD) Survey of 21 805 students, aged 12–17 years (White 

& Hayman, 2006a, 2006b). The eighth of its kind in a series monitoring the use of alcohol, 

tobacco, and other substances, the ASSAD was conducted in 376 secondary schools across 

Australia. In this section a brief overview of the ASSAD data on the prevalence of 

substance use, the context of use and accessibility is presented.  

Australian secondary school students’ use of alcohol 

The prevalence of substance abuse among children and adolescence is widely 

reported to be increasing (Bauman & Phongsavan, 1999; 1998). However, while Australian 

population data shows the use of alcohol amongst young people has remained relatively 

stable (AIHW, 2008), the ASSAD data show varying trends, depending on the level of 

analysis. As shown in Table 2.1, there has been a reduction in reported lifetime use, use in  
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Table 2. 1.  

Proportion of students using alcohol in their lifetime, previous month, or previous week; 

proportion of all drinkers drinking at harmful levels; average number of drinks consumed 

per week in 1999, 2002 and 2005 in Australia (White & Hayman, 2006a).  

 

 12-15 16-17 12-`17 

 1999 2002 2005 1999 2002 2005 1999 2002 2005 

Lifetime          

Male 88** 88** 83 95 94 95 90** 90** 87 

Female 85** 84** 81 94 94 94 87 87** 85 

Total 87** 86** 82 94 94 95 89** 88** 86 

Previous month          

Male 46** 46** 36 70 70 70 51** 52** 45 

Female 39** 40** 33 70 66 66 47** 47** 42 

Total 43** 43** 34 70 68 68 49** 49** 43 

Previous week          

Male 31** 32** 23 53 51 50 36** 37** 30 

Female 25** 26** 20 50 45 45 32** 31** 27 

Total 28** 29** 22 51 48 47 35** 34** 29 

#Harmful among all 

students 

         

Male 6 6 5 24 22 21 10 10 9 

Female 5 6 5 21 19 19 10 10 9 

Total 5 6 5 22 21 20 9 9 9 

#Harmful among 

current drinkers 

         

Male 14** 16 20 43 41 43 25 25 30 

Female 17** 21 23 41 42 42 27 29 32 

Total 16** 18 21 42 41 42 26** 27 31 

Note. ** Significantly different from 2005 at p <0.01. #Harmful drinking for males defined 

as consuming more than 6 drinks on any day in the week before the survey and for females, 

consuming more than 4 drinks on any day in the past week.  
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Table 2. 2.  

Secondary school students’ average number of alcoholic drinks per week (White & 

Hayman, 2006a) 

 

 12-15 16-17 12-`17 

 1999 2002 2005 1999 2002 2005 1999 2002 2005 

          

Male 5.2 5.7 5.9 9.5 10.4 9.5 7.5 6.8 7.6 

Female 4.3 4.6 4.8 6.9 6.5 6.1 5.4 5.4 5.5 

Total 4.8 5.2 5.3 8.2 8.5 7.6 6.5 6.1 6.5 

 

 

the previous month and use in the previous week for young people aged 12–15 years in the 

period between 1999 to the most recent survey in 2005. No change was found in the 16–17 

year age group. However, in the 12–15 year age group, the percentage of young people who 

reported drinking at harmful levels increased from 16 per cent in 1999 to 21 percent in 

2005. Table 2.2 shows little change in the average drinks per week. 

As shown in Table 2.3, the ASSAD data also show a clear pattern of increasing 

alcohol use with age. In addition, this table also shows the proportion of teenagers who 

reported consuming alcohol in quantities considered by the National Health and Medical 

Research Council (NHMRC, 2001) to pose a risk in the long- or short-term. By middle 

adolescence (age 15-years), medium long-term risk (29-42 standard drinks per week for 

males and 15-28 standard drinks per week for females) was reported by 2% of teenagers. 

High short-term risk (7 or more standard drinks on any one drinking occasion for males and 

5 or more standard drinks on any one drinking occasion for females) was reported by 11%  
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Table 2. 3.  

Recent alcohol use (%) in young people (White & Hayman, 2006a) 

                                                                              Age 

 12 

% 

13 

% 

14 

% 

15 

% 

16 

% 

17 

% 

Never  consumed alcohol       

Male 24 18 15 9 6 4 

Female 30 23 13 9 7 5 

Total 27 20 14 9 6 4 

Consumed alcohol in past year       

Male 44 55 67 80 87 89 

Female 34 48 70 81 86 89 

Total 39 52 68 80 86 89 

Consumed alcohol in past month       

Male 20 28 41 54 69 72 

Female 13 24 41 54 64 69 

Total 17 26 41 54 67 70 

Consumed alcohol in last week       

Male 12 17 29 36 48 52 

Female 7 15 25 34 44 46 

Total 10 16 27 35 46 49 

Drank on 1 occasion in past week: 

Males 7+ drinks; Females 5+ drinks 

      

Male <0.5 2 5 11 19 23 

Female <0.5 1 7 10 18 20 

Total <0.5 2 6 11 19 21 

Total amount consumed in one week: 

Males: 29+ drinks; Females: 15+ drinks 

      

Male <0.5 <0.5 1 2 2 3 

Female <0.5 <0.5 2 3 4 4 

Total <0.5 <0.5 2 2 3 4 

Note: High long-term risk is defined by the consumption of > 43 standard drinks per week for males and >29 

standard drinks for females, while medium long-term risk is defined by the consumption of 29-42 standard 

drinks per week for males and 15-28 standard drinks per week for females. High short-term risk is defined by 

the consumption of 7 or more standard drinks on any one drinking occasion for males and 5 or more standard 

drinks on any one drinking occasion for females (AIHW, 2008). 
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of young people. Gender differences can also be observed from Table 2.3. While slightly 

more males tend to report recent use than females, the differences are most obvious in the 

12-year-old age group. By middle and late adolescence, there are few differences between 

males and females. 

Of particular interest to this thesis, is information regarding the potential social 

processes influencing the initiation of substance use. In this respect, the ASSAD data 

provide valuable information on the importance of family and peers, the context of alcohol 

use, and where, how and by whom, alcohol is made accessible, and the quantity of alcohol 

consumed in various contexts. As shown in Table 2.4, for current drinkers (young people 

who reported consuming alcohol in the past week) aged 12-15 and 16-17, there were on 

average fewer drinks consumed per occasion if parents were the source of the alcohol. 

Further, in both age groups, comparatively fewer drinks were consumed when the setting 

was their own home rather than a friend’s place. It is not surprising that the largest reported 

quantity of alcohol consumption occurred when the setting was described as a party. 
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Table 2. 4.  

Most common sources of alcohol and average number of drinks, and relationship between 

most common places for drinking and average number of drinks (White & Hayman, 2006a) 

 Age 

 12-15 

% (number of drinks) 

16-17 

% (number of drinks) 

12-17 

% (number of drinks) 

 male female total male female total male female total 

Alcohol supplied by :          

Parents 40  39 39 

(3.6) 

33 37 35 

(5.8) 

37 38 37 

(4.7) 

Friends 6 7 6 

(4.9) 

2 1 2 

(6.1) 

4 4 4 

(5.5) 

Someone else bought 15 17 16 

(9.0) 

23 26 24 

(8.8) 

18 21 20 

(8.9) 

Siblings 10 7 9  7 6 7 9 6 8 

Took from home 18 23 20 15 18 17 17 21 19 

Common drinking 

place 

(average number of drinks consumed) 

Home (3.5) (6.0) (4.5) 

Friends home  (5.5) (7.8) (6.8) 

Party (7.0) (7.9) (7.5) 
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Table 2. 5  

Australian secondary school students’ lifetime and past month use of illicit substances 

(White & Hayman, 2006b) 

 

 

 2005 

 Ever used Past month use 

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

Cannabis             

Male 5.3 10.0 17.5 25.8 31.4 35.0 1.8 4.1 8.3 12.6 13.8 14.9 

Female 3.8 7.5 13.1 19.6 28.7 30.1 1.4 3.1 5.1 8.2 9.8 7.6 

Total 4.6 8.8 15.4 22.8 30.0 32.4 1.6 3.6 6.7 10.4 11.8 11.1 

Inhalants             

Male 23.5 18.6 18.9 16.9 11.8 11.1 10.6 9.4 8.6 7.4 3.4 3.7 

Female 18.0 19.6 23.3 16.2 12.8 8.8 9.1 10.0 9.9 6.9 3.7 2.5 

Total 20.8 19.1 21.0 16.5 12.3 9.9 9.9 9.7 9.2 7.2 3.6 3.1 

Sedatives             

Male 11.4 14.7 15.0 16.7 14.6 17.2 2.3 4.7 4.2 5.2 2.9 3.2 

Female 10.3 13.7 17.8 17.1 19.1 15.4 2.5 3.1 4.6 4.1 5.0 3.4 

Total 10.9 14.2 16.4 16.9 16.8 16.3 2.4 3.9 4.4 4.7 4.0 3.3 

Amphetamine             

Male 2.9 3.3 6.4 7.9 8.7 7.9 1.6 1.9 3.1 4.6 3.7 3.2 

Female 2.4 2.5 4.1 5.4 8.0 6.5 1.3 0.9 2.1 2.3 2.5 1.7 

Total  2.7 2.9 5.3 6.6 8.3 7.2 1.4 1.4 2.6 3.5 3.1 2.4 

Ecstasy             

Male 1.5 1.8 5.2 6.2 6.6 6.3 0.9 0.9 2.9 3.5 3.1 2.9 

Female 1.5 2.0 3.0 3.5 5.5 5.4 0.5 0.8 1.3 1.1 1.5 1.6 

Total 1.5 1.9 4.1 4.8 6.1 5.9 0.7 0.8 2.1 2.3 2.3 2.3 
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Australian secondary students use of illicit drugs 

 Table 2.5 shows the prevalence of the most commonly used illicit substances in 

2005. As can be seen from this table, the prevalence of all drugs appears to be related to 

age. That is, the prevalence of use for all substances, with the exception of inhalants, 

increased along with the age of the students. However, inhalants decreased significantly 

from the youngest to the oldest students. Almost 21% of 12-year-old students had ever used 

inhalants, while about 10% of those aged 17 years reported lifetime inhalant use. 

 Cannabis was the most widely used illicit drug by secondary students in the 2005 

ASSAD (White & Hayman, 2006b). Almost 18% of all students reported lifetime use of 

cannabis with about 14 percent of those students reporting they had used cannabis in the 

last year. Almost 1 in 3 (approximately 30%) of 16-17 year-old students reported lifetime 

cannabis use. As noted earlier, it appears there is a relationship between age and the 

prevalence of substance use, with 2% of those aged 13-years reporting regular use (i.e., 

having used cannabis at least 10 times in the year prior to the survey), compared to 9% of 

males aged 15 years and older and 6% of females aged 16 years. Although the prevalence 

of cannabis use increases with age, in the period between 1996 and 2005, there has been an 

overall decline across all age groups in both lifetime use and recent use. Lifetime use in 

2005 for 12–15 year olds and 16–17 year olds was 13% and 39%, respectively, compared 

to lifetime use of 28% and 52% in 1996 respectively for these two age groups. The reported 

use of cannabis in the last week has also reduced from 9% and 17% in 1999 for 12–15 and 

16– 17 year-olds, to 4% and 6% respectively in 2005. 

 In summary, the ASSAD (White & Hayman, 2006a; 2006b) data clearly show 

alcohol is by far the most widely used and abused substance, followed by cannabis. Most 



 

 

 

15 

other illicit substances, with the exception of inhalants, were found to have relatively low 

prevalence rates. Understanding the prevalence and patterns of substance use amongst 

Australian adolescents has important social and health implications. In American studies, 

the consumption of alcohol has been found to contribute to the three leading causes of 

death among adolescents – unintentional injuries, homicide and suicide (Miller, Naimi, 

Brewer, & Jones, 2007). In Australia between 1993 and 2001, 28% of all alcohol-related 

injury deaths and 36% of alcohol-related injury hospitalisations were sustained by young 

people aged 15–29 years (Chikritzhs, Catalano, & Stockwell, 2003). Between 1990 and 

1997, 54% of all serious road injuries involved young people (Chikritzhs, Stockwell, Heale, 

Dietze, & Webb, 2000). Alcohol also accounts for 13 per cent of all deaths among 14–17-

year-old Australians, and it has been estimated that one Australian teenager dies and more 

than 60 are hospitalised each week from alcohol-related causes (Chikritzhs, Pascal, & 

Jones, 2004). 

 The prevalence of risk-taking behaviours increases in adolescence with the 

likelihood of further increases in the risk of injury when alcohol is also involved. During 

adolescence critical periods of brain development can be affected by alcohol consumption. 

When initiated at an early age, alcohol use increases the risk of many mental health and 

social problems (NHMRC, 2009).   

The ASSAD data also show that a high proportion of young people have access to 

alcohol, with a very high proportion (40%) of 12-15 year-olds supplied directly by their 

parents. This data suggest that cultural, social and family beliefs around the safe 

consumption of alcohol for young people are contrary to the current medical 
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recommendations. Clearly, for many young people social networks, particularly the family 

environment, are important in the early exposure and initiation of alcohol use.  
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CHAPTER 3 

Factors Involved in Early Substance Use and Abuse 

 Over the past 30 years, the early intervention and prevention of childhood and 

adolescent emotional and behavioural problems have been the focus of considerable 

research. Researchers have moved from investigating single risk factors for poor outcome, 

to developing complex multi-systemic models of risk and resilience nested within 

developmental perspectives of childhood and adolescence. The risk factors associated with 

the development of substance abuse can be categorised as stemming from individual or 

interpersonal factors, family context and social factors such as school and peer 

involvement. Although many individual/interpersonal risk factors have been identified, no 

single factor has been found to be the primary cause of substance abuse (Hawkins, Catalano 

& Miller, 1992; Maggs, Patrick, & Feinstein, 2008; Newcomb, 1995; Spooner, 1999; 

Spooner, Mattick, & Howard, 1996). Across the literature the factors that appear to have 

consistent associations with substance use (and in some studies initiation of use) are age of 

initial use, family context, personality, and externalising behaviour problems.  

Substance use problems in young people are associated with a range of psychosocial 

issues at different developmental stages. For example, a family environment characterised 

by parental substance abuse, poor parenting and high family or marital conflict, are 

significant risk factors that may be associated with early exposure and substance use 

initiation, whereas association with substance using or abusing peers is a risk factor that 

may become more salient in the transition from initiation to regular use. Intrapersonal 

factors such as personality may present risk across each developmental stage or compound 
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the risk presented by family and peer factors. In the following section research relating to 

the risks associated with family factors and impulsivity will be reviewed.   

 Age of substance use initiation 

The importance of developing a clearer understanding of the factors that contribute 

to, or protect adolescents from, the early initiation of substance use is underscored when 

data on the relationship between age of first use and the development of substance use 

problems are considered. One of the most powerful predictors of future drug use is prior 

drug use (Stein et al., 1987), and so it is not surprising that for adolescents, initiation of 

substance use at a young age is associated with substance use problems. Studies have found 

that early onset alcohol use is associated with later alcohol misuse (Hawkins et al., 1997), 

alcohol abuse and dependence (Guo, Collins, Hill, & Hawkins, 2000; McGue et al., 2001), 

and increased lifetime prevalence of alcohol abuse and dependence (Chou & Pickering, 

1992) as well as an increase in number and severity of associated problems (Hawkins et al., 

1992).  In addition, early age of onset of alcohol use is predicted by poor family 

management practices, poor parent-child bonding, parental drinking, pro-alcohol attitudes, 

and being male (Hawkins et al., 1997).    

The rates of substance use disorder are considerably higher in young people (age 16 

years) who used substances prior to the age of 13 compared to those whose initial use was 

after the age of 13 years (12-28% compared to  0.7-2% respectively; Sung, Erkanli, 

Angold, & Costello, 2004). Grant and Dawson (1997) have also reported high rates of 

substance use disorder for early users. In their study, rates of lifetime alcohol dependence in 

adults who started drinking at age 14 or younger were found to be slightly above 40%, 

compared to a rate of 10% for those who first started drinking at age 20 or older. Similarly, 
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Boyle, Offord, Racine, Szatmari, Fleming, and Links (1992) found that substance use 

(tobacco, alcohol, marijuana, other illicit drugs) at age 12 was a strong predictor of 

increased level of substances used at age 16. These results were consistent for males and 

females, with the exception that more females than males reported tobacco use at age 16.     

DeWit, Adlaf, Offord, and Ogborne (2000) investigated the early use of alcohol as a 

risk factor for progression to the development of alcohol use disorders. Using the World 

Health Organisation’s Composite International Diagnostic Interview (CIDI), DeWit et al. 

(2000) obtained data from a community sample of 9,953, which identified 5,856 lifetime 

drinkers. The median age of first drink of the identified lifetime drinkers was 15.2 years.  

However the greatest risk to the progression of alcohol-related problems was found for 

those who reported their age at first drink between 11 and 14 years. Indeed, DeWit et al. 

(2000) found that 13% of those who reported their first drink at ages 11 or 12 met DSM-III-

R diagnostic criteria for alcohol abuse and 16% met criteria for alcohol dependence ten 

years later. Fourteen percent of participants who reported their first drink at ages 13 or 14 

years, met criteria for alcohol abuse and 9% met criteria for dependence. In comparison, 

alcohol abuse and dependence criteria were met by 2% and 1% of participants respectively, 

who reported their first drink at age 19 or older. The rates of alcohol abuse or dependence 

for these three groups at 10 years did not differ at 20 years. Thus, this study highlights the 

importance of understanding the factors that are associated with the early initiation of 

alcohol use.   

Concurrent behavioural problems as a risk factor 

A critical issue in the research concerning the age of substance use initiation is the 

debate about whether early exposure itself conveys risk for later problems or if alcohol use 
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is just part of a larger picture of externalising behaviour problems. Childhood 

psychopathology, particularly conduct disorder (CD), is associated with early onset 

substance use and later adolescent substance abuse (Armstrong & Costello, 2002; Crowley, 

Mikulich, Ehlers, Whitmore, & MacDonald, 2001). Studies of comorbid ADHD and CD 

have shown that ADHD alone does not predict substance abuse. However, adolescents with 

both ADHD and CD, or CD alone, are significantly more likely to have problems with 

tobacco, alcohol, and other illicit substances than adolescents with no diagnosis of ADHD 

or CD (Crowley, Mikulich, Ehlers, Whitmore, & Macdonald, 2001; Molina, Smith, & 

Pelham, 1999), regardless of gender (Crowley et al., 2001; Disney, Elkins, McGue, & 

Iacono, 1999; Molina et al., 1999). Disney et al. (1999) also found that independent of a 

comorbid diagnosis of CD, ADHD had very little impact on substance abuse outcomes for 

male and female adolescents. These findings suggest that a significant predictor of the later 

development of a substance abuse disorder is the earlier presentation of CD, and that 

comorbid ADHD exacerbates the level and severity of substance abuse (Molina et al., 

1999). These findings also support earlier studies that have linked behavioural problems in 

childhood such as aggressiveness, oppositional behaviour and hyperactivity, to early onset 

of substance abuse (Dobkin, Tremblay, Masse, & Frank, 1995) although the mechanism by 

which this occurs is unclear. In a recent comprehensive review of 15 community studies, 

Armstrong and Costello (2002) concluded that approximately 60% of young people aged 

14 to 18 years who reported substance use disorders, also had another diagnosed mental 

health issue. The most common comorbid condition was CD, which had prevalence rates 

estimated between 25% and 50%. CD was four times more likely to occur in the presence 

of substance use or abuse. The second most common condition was depression, which had 
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prevalence rates estimated between 20% and 30%, and was twice as likely to occur in the 

presence of substance use or abuse. Anxiety showed the smallest comorbidity prevalence 

rate with the median estimate between 16% and 18%. Anxiety had no greater likelihood of 

occurring in the presence of substance use or abuse, than in the absence of substance use or 

abuse (Armstrong & Costello, 2002). 

McGue, Iacono, Legrand, Malone, and Elkins (2001) investigated whether the 

presence of conduct disorder, oppositional defiant disorder, or ADHD at age 11 predicted 

onset of alcohol use by age 14 and later alcohol dependence in adulthood, in a study of 

twins (645 boys and 798 girls). The 11-year-old cohort was given an intake diagnostic 

interview for children and adolescents that covered DSM-III-R criteria and were also asked 

to complete a self-report version. In addition, parents were asked to complete a parent 

version of the interview. As part of the intake assessment, up to three teachers of the 11-

year-olds were asked to complete teacher ratings of behaviour, personality, and academic 

performance. The 11-year-old cohort were then administered a substance-use assessment, 

which included asking them if they had ever used alcohol without parental permission, and 

if so, at what age. Only the 11-year-olds who indicated that they had never used alcohol 

without parental permission were included in the investigation. The twins were then 

followed-up at age 14, and were re-administered the substance use assessment. McGue et 

al. (2001) found that 34% of boys, and 30% of girls who had reported never consuming 

alcohol at age 11, reported having used alcohol by age 14. These differences were not 

statistically significant. There was a significantly higher prevalence of age-11 conduct 

disorder, oppositional defiant disorder, or ADHD among those who reported having used 

alcohol by age 14, compared to twins who did not report alcohol use at age 14. In addition, 
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twins who reported drinking alcohol at age 14 had significantly higher scores on teacher 

ratings of Oppositional (e.g., "Is uncooperative", "bullies or intimidates others"), 

Hyperactivity/Impulsivity (e.g., "often fidgets", "often acts before thinking", and 

Inattentiveness (e.g., "Has difficulty concentrating") at age 11. Significant gender 

differences were found in relation to teacher ratings whereby males were found to have 

higher ratings on oppositional and hyperactive/impulsive scales. No other gender 

differences were found. Thus, these findings suggest that behaviours around non-

compliance, distractibility, and disinhibited or impulsive personality may be casually linked 

to adolescent alcohol use.  

Recently Odgers, Caspi, Nagin, Piquero, Slutske, Milne, Dickson, Poulton, and 

Moffitt (2008) investigated whether early exposure to alcohol and illicit substances was a 

causal factor for problems in later life, or whether adolescents with a developmental history 

of conduct problems were more likely than other young people to be exposed to alcohol 

and illicit substances at an early age. This was a prospective 30-year longitudinal study of 

participants of the Dunedin Multidisciplinary Health and Development Study (n = 1037 

children born between 1972 and 1973). At ages 13 and 15, participants were asked to report 

on their frequency of alcohol and illicit substance use over the past year. Conduct problems 

were assessed via self, parent and teacher ratings at ages 7, 9, 11, and 13 years. Data on 

other covariates including family history of substance use, socioeconomic status, childhood 

maltreatment, mother and child IQ, undercontrolled temperament, and ADHD diagnosis 

were also obtained. Adult outcomes were assessed at age 32 by the presence of DSM-IV 

substance use disorders, Type 2 herpes infection, early pregnancy (at least one pregnancy 
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before age 21), no formal educational qualifications, and number of criminal convictions 

between age 17 and 32 years.    

Odgers et al. (2008) found that regardless of history of conduct problems, early 

exposure to alcohol and illicit substances increased the adult diagnosis of substance 

dependence, herpes infection, early pregnancy, failure to obtain educational qualifications 

and criminal convictions. Adolescents with a history of conduct problems were twice as 

likely to have used illicit substances prior to age 15, and were at increased risk for adult 

substance dependence, early pregnancy, failure to obtain educational qualifications and 

criminal convictions, compared to adolescents without a developmental history of conduct 

disorder. However, importantly, almost 50% of adolescents who had used substances prior 

to age 15 had no prior history of conduct problems, yet remained at increased risk for adult 

substance dependence, herpes infection, early pregnancy, and criminal convictions. These 

results demonstrate that while the risk of early substance use increases with a history of 

conduct problems, early substance use itself conveys the risk for the later development of 

substance use problems independent of conduct problems. Odgers et al. (2008) also 

compared the adult outcomes between adolescents who reported alcohol use alone and 

those who reported poly-substance use. As expected, poly-substance use further elevated 

the risk of poor adult outcomes.   

In summary, these studies clearly demonstrate that there is a strong relationship 

between age of first alcoholic drink and the progression to alcohol abuse or dependence, as 

well as other health and social problem outcomes. While the risk of progression appears to 

be elevated for adolescents with conduct problems, there is also increased risk for 

adolescents without a developmental history of conduct problems. For this group of young 
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people, factors other than conduct problems are driving the increased risk of early exposure 

and use of alcohol and other drugs. These studies highlight the risk conveyed by early 

exposure to alcohol and illicit substance use and the importance of capturing data on 

substance use behaviour in the early adolescent period.  

Family risk factors 

Family factors significantly contribute to the development of substance use 

problems, and are particularly influential during early childhood (Dadds & Atkinson, 2003; 

Spooner, 1999). Specifically, poor family management practices, parental monitoring, poor 

parent-child bonding, and inconsistent and high conflict or harsh parenting have been 

associated with alcohol abuse (Oxford, Harachi, Catalano, & Abbott, 2000; Peterson, 

Hawkins, Abbott, & Catalano, 1994). However, there are a number of potential 

mechanisms through which these family factors convey risk of substance use. For example, 

Oxford et al. (2000) tested a longitudinal model of the influence of parental factors on 

deviant peer association and substance use for a sample of 1040 young people aged 11.5 

years. Prosocial parental processes were defined by 3 factors; rules about behaviour and 

routine, parental monitoring, and attachment to family.  

Oxford et al. (2000) found that low scores on the three prosocial parental processes 

were associated with substance use initiation one year later. The effect of parental processes 

was also found to be mediated by antisocial peer associations. As shown in Figure 3.1, 

parental processes were found to have a significant effect on substance use initiation, 

however, the strongest predictor of substance use initiation was antisocial peer associations. 

These results suggest that by age 11 or 12, peer factors begin to strongly influence 

substance use behaviours, however family relationships  and parental substance use, both of 
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which can impact on the parental-child bond, parental monitoring and boundary setting, can 

influence the developmental trajectory towards substance use, directly and through peer 

associations.   

Thus, the quality of family relationships may mediate the impact of other family 

problems. Indeed, family conflict and cohesion have been considered as important risk and 

protective factors in the substance use behaviours of adolescents (Nation & Heflinger, 

2006; Smith, Rivers, & Stahl, 1992). For example, in a study of 658 American families, 
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Figure 3. 1. Structural model of the effects of parental processes on antisocial peer 

association and substance initiation (from Oxford et al. 2000, p. 610). 
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Farrell, Barnes and Banerjee (1995) found that the impact of fathers’ problem alcohol use 

on adolescent stress and problem behaviours was less in families with high levels of 

reported cohesiveness compared to families with lower levels of cohesiveness. Su, 

Hoffmann, Gerstein and Johnson (1997) investigated the relationship between parental 

psychopathology (substance use disorder and affective disorder) and adolescent substance 

use and depressive symptoms. In this study of 600 families, a cohesive family environment 

was found to mediate the stress related to parental substance use disorder and parental 

affective disorder. However, low family cohesion was also found to be associated with 

substance use and depressive symptoms, regardless of parental psychopathology and 

negative family life events.  

 Parental attitudes and perceived permissiveness of parents toward alcohol use 

(Arthur, Hawkins, Pollard, Catalano, & Baglioni, 2002; Ellickson  et al., 2001; Morojele et 

al., 2002); parental drinking (Hawkins et al., 1997; Kosterman, Hawkins, Guo, Catalano, & 

Abbott, 2000); and familial history of alcohol problems (Kilpatrick et al., 2000) have a 

significant association with substance use problems in adolescents. For example, King and 

Chassin (2004) investigated possible mediators of the effect parental alcoholism has on the 

later development of a substance use disorder (SUD; other than tobacco and alcohol). The 

authors hypothesised that the relationship between parental alcoholism and later 

development of a SUD would be partially mediated by parenting factors, specifically, 

parental support and consistency of parental discipline, and “behavioural undercontrol”, (a 

personality trait characterised by impulsivity, aggressiveness, and sensation seeking). King 

and Chassin (2004) also investigated the possible moderators of the risk associated with 

behavioural undercontrol and later drug use problems. They hypothesised that parenting 
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factors would moderate the influence of behavioural undercontrol on the future 

development of drug use disorders. 

In this study of 365 adolescents, data on parenting was collected at Time 1 (mean 

age of participants was 13 years); data on behavioural undercontrol was collected 2 years 

later at Time 3 (mean age = 15 years), and data on the presence or absence of a DSM-III-R 

(American Psychiatric Association, 1987) diagnosis of drug abuse or dependence (for 

substances other than alcohol and tobacco) was collected at Time 4 (mean age = 20 years). 

Behavioural undercontrol was significantly correlated with the future development of a 

SUD. Specifically, it was found that increases in scores on measures of behavioural 

undercontrol doubled the odds of developing a SUD. Furthermore, behavioural 

undercontrol was found to account for 24% of the variance in the relationship between 

parental alcoholism and later development of a SUD. Similarly, consistency of parental 

discipline (but not parental support) was also predictive of later development of a SUD, 

such that a 1-SD increase in discipline scores reduced the odds of developing a SUD by 

66%. Consistency of parental discipline was found to account for 34% of the variance in 

the positive relationship between parental alcoholism and later development of a SUD.  

Heightened behavioural undercontrol and inconsistent parental discipline together 

accounted for 58% of the risk associated with parental substance use and development of a 

SUD. Parental support was also found to be a protective factor against the risk of drug 

abuse/dependence associated with heightened behavioural undercontrol. However, this 

protective effect was found to decrease as the level of undercontrol increased, such that 

parental support was of no protective benefit to those adolescents highest in behavioural 

undercontrol. 
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The contribution of behavioural undercontrol to the development of substance use 

problems found in the Chassin and King (2004) study, is consistent with studies 

investigating the relationship between family environment, parental factors such as 

maternal nurturance, parental monitoring and parental norms, and the development of 

multiple problems in childhood, including conduct disorders (Windle et al., 2010). For 

example, in a longitudinal birth cohort study, Fergusson, Horwood and Lynskey (1994) 

investigated the childhoods of 1265 children from birth to age 15 years. Using latent class 

analysis, Fergusson et al. (1994) compared multiple problem adolescents (defined by onset 

of sexual activity prior to age 15, use of cannabis prior to age 15, DSM-III-R alcohol abuse 

at age 14-15, DSM-III-R conduct/oppositional defiant disorder at age 15, police contact for 

juvenile offending by age 15) to those without those problems. Multi-problem adolescents 

were found to come from family environments characterised by social and material 

disadvantage, parental criminality, substance abuse and adjustment problems, impaired 

parenting and poor child care, and family instability, change and conflict. Fergusson et al. 

(1994) also found that by age 15, 87% of children raised in seriously disadvantaged family 

environments had a least one behavioural or mental health problem. Following this cohort 

further, Fergusson, Horwood and Ridder (2007) found that conduct problems present in 

middle childhood predicted later use, abuse and dependence of tobacco, alcohol, cannabis 

and other illicit drugs. Taken together, these two investigations based on this longitudinal 

data suggest that family environment plays an important role in the trajectory of childhood 

development, with family dysfunction predictive of childhood conduct disorder, which in 

turn is associated with substance use, abuse and dependence in early adulthood. 
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Martel, Pierce, Nigg, Jester, Adams, Puttler, Buu, Fitzgerald, & Zucker (2009) 

found a similar pathway to substance abuse in a longitudinal study of 674 children initially 

assessed at preschool (age 3 - 5.9 years) and followed up in early childhood (age 6 - 8.9 

years), middle childhood (age 9 - 11.9 years), early adolescence (age 12 – 14.9 years), and 

late adolescence (age 15 – 17.9 years). In this study, measures included family risk 

(parental alcoholism and antisocial personality disorder), temperament (assessed using the 

California Child Q-Sort deriving 3 temperament scores; resiliency, e.g., “uses and responds 

to reason”; reactive control, e.g., “is restless and fidgety”, “has a rapid tempo, reacts and 

moves quickly”; negative emotionality, e.g., “has rapid shifts in mood”), childhood 

problem behaviours (Child Behaviour Checklist and Teacher Report Form) and substance 

use (Drinking and Drug History Questionnaire). Testing a developmental model of 

substance abuse, Martel et al. (2009) found support for a cascade model in which family 

risk was associated with risky temperament (low reactive control) that in turn increased the 

risk for inattention/hyperactivity, conduct problems, and increased risk of substance abuse. 

Further, Martel et al. (2009) found that reactive control, inattention/hyperactivity, and 

disruptive behaviours partially mediated the relationship between family risk and substance 

use.        

In summary, family environmental factors including family relationships and level 

of conflict, and parental factors such as attitudes towards drinking, parental permission or 

acceptance of underage drinking, and parental substance use or abuse have all been found 

to convey risk for substance use in early adolescence. Family relationships are highly 

influential in many aspects of a child’s development, including the initiation of early 

substance use. Family environment can influence substance use outcomes directly or 
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indirectly through peer associations or the development of disinhibitory psychopathology 

such as conduct disorder. However, family factors also protect adolescents from adverse 

outcomes in the presence of other risk factors. Thus, research on adolescent substance use 

behaviours should include measures of family factors such as family relationships and 

parental substance use and explore these in relation to other risk and protective factors.  

Personality as a key risk factor  

Personality has consistently been identified as a key risk factor in developmental 

pathways to substance use and abuse in adolescents. Personality is thought to have a 

psychobiological basis, and to be heritable via key neurobiological structures (Eysenck & 

Eysenck, 1985; Gray & McNaughton, 2000; Zuckerman, 1991). A personality characterised 

by high anxiety is rarely identified as a significant risk factor for substance use in early 

adolescence (Gilles, Turk & Fresco, 2006; Ham & Hope, 2005; Knyazev, Slobodskaya, 

Kharchenko, & Wilson, 2004; O'Connor & Colder, 2005). On the contrary, a personality 

characterised by high sensation seeking, reward drive and impulsivity is consistently found 

in adolescents who use or abuse substances at an early age.  

Numerous studies have linked problem alcohol and cannabis use to personality 

traits that encompass an aspect of impulsivity or sensation seeking (Cloninger et al., 1988; 

Creemers et al., 2010; Iacono et al., 1999; Jorm et al., 1999; Wills et al., 1998).  Impulsivity 

is a term often associated with behaviour characteristic of rash, spontaneous and unplanned 

action, with little regard for the consequences or outcomes of that action. Individual 

differences in the expression of impulsive behaviour have been consistently identified and 

it is widely viewed as a personality dimension or trait. Impulsivity, or impulsiveness has 

been variously described, and the most commonly cited conceptualisations come from the 
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work of Eysenck (1980), Cloninger (1991; 1988), Zuckerman (1979, 2007), and more 

recently Dawe et al. (2004). Thus a range of measures such as the I7, Tridimensional 

Personality Questionnaire, and the Sensation Seeking Scale, which share conceptual 

similarity have been used in studies of substance use and substance use disorders. In this 

section an overview of those studies in which the relationship between personality and 

substance use has been investigated will be reviewed.  

Masse and Tremblay (1997) investigated the relationship between personality 

dimensions and the early onset of cigarette, illicit drug use and alcohol use in 1034 boys 

from the age of 6 to 15 years. Teacher-rated questionnaires were used to derive Cloninger’s 

three personality dimensions (Novelty Seeking, Harm Avoidance and Reward Dependence) 

for the boys at ages 6, 10, and 15 years. A self-report questionnaire was used to obtain 

information about the boys’ level of substance use at ages 11, 12, 13, 14 and 15 years. The 

strongest relationship was between Novelty Seeking and Harm Avoidance, and age of onset 

of substance use. Specifically, boys who scored high on Novelty Seeking and low on Harm 

Avoidance were more likely to have their first cigarette, alcoholic drink and other drug use 

at an earlier age. Masse and Tremblay (1997) also found that personality dimensions 

measured at 6 and 10 years of age had similarly predicted onset of substance use by age 15 

years, although a slight variation in the pattern of prediction was found. That is, at age 6 

low Harm Avoidance was found to be the strongest predictor of smoking and alcohol use in 

adolescence, while Novelty Seeking was the strongest predictor of other drug use. At 10 

years, Novelty Seeking was the strongest predictor for initiation of smoking, alcohol use, 

and other drug use. In this study, Reward Dependence (RD) did not predict the initiation of 

substance used in adolescence. A major limitation of this study is that alcohol use was 
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measured by asking participants if they had been drunk in the last 12 months, and no data 

on the quantity or frequency of alcohol use were obtained. Further, other factors known to 

also be associated with substance abuse were not measured, thus it is not possible to 

determine the relative influence of personality compared to these other known factors. 

Giancola and Parker (2001) conducted a 6-year prospective study to test a 

theoretical model that executive functioning and a ‘difficult temperament’ (characterised by 

hyperactivity, fussiness, irritability, negative mood, intense reactions to stimuli, low 

adaptability to change, distractibility, irregularities in biological functions, withdrawal from 

novel stimuli, and poor attention and persistence), influence drug use outcomes through 

their effects on antisocial behaviour. Boys were tested at three time points, as shown in 

Table 3.1. Scores from all corresponding measures used were reduced to yield single scale 

scores of executive functioning, aggression, peer delinquency and drug use. Multivariate 

analysis of these variables (see Figure 3.1) indicated that T1 measures of executive 

functioning and difficult temperament were significantly correlated with T2 aggression and 

peer delinquency. T2 aggression and peer delinquency were significantly correlated with 

increased substance use at T3. Significant indirect effects for T1 executive functioning,  
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Table 3. 1  

Measures used in 6-year prospective study of adolescent males (Giancola & Parker, 2001)  

 Time 1 

(age10-12 years 

Time 2 

(age 12-14 years) 

Time 3 

(age 16 years) 

Measures Executive Functioning  

Porteus Maze Test, 

vigilance task, motor 

restraint task, forbidden 

toy task, and the WISC-R 

block design 

Temperament  

Dimensions of 

Temperament Survey-

Revised; DOTS-R 

Socioeconomic status 

Hollinghead Four-Factor 

Index of Social Status 

Crystallised Intelligence 

WISC-R Vocabulary scale 

included as covariates of 

executive functioning and 

difficult temperament. 

Antisocial Behaviour 

Children’s Hostility 

Inventory, Child 

Behaviour Checklist 

Aggression and 

Delinquency scales, and 

the Peer Delinquency 

Scale. 

Drug Use  

Drug Use Chart, Drug Use 

Screening Inventory 

substance use subscale, 

frequency index of past 

month drug use from Drug 

Use Screening Inventory, 

quantity-frequency index 

of alcohol use. 

 

 

difficult temperament, and low vocabulary scores on T3 drug use were also found. Socio-

economic status did not show significant effects. Testing for mediation effects, Giancola 

and Parker (2001) found that a significant correlation between difficult temperament and 

drug use was reduced to zero upon entering aggression and peer delinquency into the 

regression model.  Aggression and peer delinquency both showed significant correlations 
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with drug use, leading the authors to conclude that aggression and peer delinquency 

accounted for 100% of the variance between difficult temperament and drug use. This 

effect was not found for executive functioning. These results support Giancola and Parker’s 

(2001) model that executive functioning and difficult temperament influence drug use 

outcomes through an influence on aggression and peer delinquency. 
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Figure 3. 2. Pathways to drug use identified by Giancola & Parker (2001; p.173) where 

executive functioning and difficult temperament were found to have significant correlations 

with aggression and peer delinquency, which in turn correlated with drug use. 
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 An important finding of this study is that the relationship between difficult 

temperament and drug use was found to be mediated by antisocial behaviours. This 

suggests that a difficult temperament may place an individual at risk of drug use, however,   

that drug use is significantly more likely to occur in the presence of antisocial behaviour of 

self and peers. However, it should be noted that the defining characteristics of a difficult 

temperament measured in this study (e.g., hyperactivity, irritability, low adaptability to 

change, distractibility, poor attention and persistence) may not be direct measures of 

temperament, but rather measures of the behavioural attributes of a particular temperament 

style. As temperament is thought to be a stable biologically based construct, reliable 

measures of temperament should be based on theoretical models of biological and 

behavioural processes. A large number of other known risk factors for substance use and 

abuse were not included in this study, and further work of a similar nature to that of 

Giancola and Parker (2001) is needed to ascertain the nature of the relationship between 

temperament, and these multiple risk factors. In this study the sample consisted of males 

only. Future work of this nature could also include a comparative analysis between males 

and females.   

Shillington and Clapp (2002) examined the relationship between current alcohol and 

marijuana use, and potential predictors in a cohort of 1612 adolescents aged 15-21. The 

measured predictors were frequency of alcohol use during the past 12 months, lifetime 

marijuana use, age of first use for both substances, number of friends who used alcohol, 

self-esteem, self-concept, impulsivity, perceptions of social environment, general problem 

behaviours in the past 12 months, and problem behaviours related to alcohol use in the past 

12 months. Sixty four per cent of the sample reported having used alcohol or marijuana in 
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the past 12 months. Of these, 56.5% reported using alcohol only (AO) and 43.5% reported 

using alcohol and marijuana (A+M). The A+M group was significantly more likely to 

report general behaviour problems over the past year (e.g., skipping school, fighting at 

school/work, theft of a vehicle, hurting someone enough to need a doctor), as well as 

alcohol-related problems over the past year (e.g., problems with police, drank more than 

intended, drove a car while drinking) than the AO group. Further, the A+M group, 

compared to the AO group, reported a significantly higher frequency of alcohol use, and a 

higher number of friends who used alcohol in the past year. Results of a multiple linear 

regression model, with behaviour problems as the dependent variable, showed that 

impulsivity accounted for the greatest amount of variance (17%), followed by A+M use, 

age (9%), being male (6%), being less religious (3%), frequency of marijuana use (2%), 

and number of friends who used alcohol (1%). Results of a multiple linear regression 

model, with alcohol-related problems as the dependent variable, showed that binge drinking 

accounted for the greatest amount of variance (13%), followed by frequency of alcohol use 

(4%), the number of friends who used alcohol (3%) and impulsivity (2%). 

This study, as with previous studies, has shown impulsiveness to be associated with 

both general behaviour problems of adolescents who use alcohol and/or marijuana, and 

with alcohol-specific behaviour problems, and that gender differences exist in the degree of 

that association. Although this study suggests that impulsivity may be a common factor in 

the development of substance use and substance use related problems, it is difficult to 

generalise these findings due to a relatively weak measure of impulsivity. In this study the 

impulsivity measure consisted of six questions; often does things without thinking; 

planning takes the fun out of things; uses self-control to keep out of trouble; enjoys taking 
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risks; enjoys new/exciting experiences; believes life without danger is dull; to which 

respondents scored agree or disagree.   

  In a longitudinal study, Tarter et al., (2004)investigated the relationship between 

neurobehaviour disinhibition (a construct measured using indicators of behaviour 

undercontrol, affect dysregulation, and executive cognitive functioning), child neglect (poor 

parental supervision and monitoring) and the development of SUD assessed at four time 

periods (ages 10-12 years, 12-14 years, 16 years and 19 years) in a sample of 170 boys. 

Behaviour undercontrol was determined by the presence of ADHD, CD, and ODD, 

emotional dysregulation was derived from a difficult temperament index, and executive 

cognitive functioning was measured using the Stroop Colour Word Test, Porteus Mazes, 

Vigilance Test, Motor Restraint Test, Forbidden Toys Test, and Block Design Test. 

The sample was divided into two groups; high-risk boys (sons of fathers with a 

lifetime diagnosis of substance use disorder) and low-risk boys (sons of fathers with no 

substance use disorder diagnosis). Tarter et al. (2004) found that high-risk boys had 

significantly higher scores on measures of behaviour undercontrol (higher number of 

ADHD, CD, and ODD symptoms), performed more poorly on measures of executive 

cognitive functioning, (lower scores on Stroop colour word test, motor restraint test, 

forbidden toys test, block design test), and reported more problems with emotion 

dysregulation on a dimensions of temperament survey, than low-risk boys. Neurobehaviour 

disinhibition scores at age 10-12 were also found to predict substance use disorder at age 

19. In addition, Tarter et al. (2004) found that neurobehaviour disinhibition, along with 

scores on measures of social maladjustment (created using five subscales from the revised 

Drug Use Screening Inventory) and drug use frequency, mediated the relationship between 
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the father's and the mother's lifetime substance use disorder and the son's subsequent 

substance use disorder. These results suggest that problems with behavioural inhibition and 

the regulation of emotion, may be involved in the development of substance use disorder in 

young people, and functioning in these domains may be influenced by environmental risk 

factors such as parental substance use disorder. In addition, problems with behaviour 

inhibition, emotional regulation, and executive cognitive functioning may, in turn, 

moderate the level and severity of problems associated with substance use and abuse.  

Thus, a temperament characterised by impulsiveness may well be a mediating factor 

between adversity and outcome. A study by Knyazev et al. (2004) investigated the 

predictive ability of personality dimensions related to impulsivity on tobacco, alcohol and 

other drug use, as well as the mediating effects of personality on the relationship between  

substance use and environmental risk factors, specifically family and peer substance use. 

Using Gray’s dimensions of personality; impulsiveness and anxiety (see Chapter 4 for a 

detailed discussion) and Eysenck’s EPQ-R in a sample of 4501 Russian high school 

students (mean age = 16.1 years), Knyazev et al. (2004) found that high scores on measures 

of impulsiveness were a stronger predictor of substance use than measures of anxiety, or 

Extroversion (E), Psychoticism (P), and Neuroticism (N). Knyazev et al. (2004) also found 

a mediating effect of personality on environmental risk factors, such that individuals with 

high scores on measures of impulsiveness tended to associate with substance using peers. 

The authors also found that there was a link between peer drug use and actual drug use, and 

being offered drugs and actual drug use, and that these links were mediated by personality. 

Specifically, adolescents with high scores on measures of impulsiveness were more likely 

to use drugs themselves if their peers also used drugs or if they were offered drugs. Gender 
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differences were also found. Although there were no significant differences in age, SES, 

and peer use variables between males and females, substance use was higher in males than 

females. Males also scored higher on drug offer while females had higher scores on family 

use. Among the personality variables, males scored higher on BAS and P, while females 

were higher on BIS and N.  

The results reported by Knyazev et al. (2004) suggest that although adolescents may 

be exposed to various risk factors, the influence of these factors on substance use is 

mediated by personality. For example, adolescents who show high levels of impulsiveness 

or sensation seeking tend to associate with a deviant, substance using peer group, and those 

high on impulsiveness and low on social conformity are more likely to be influenced by 

their peers and initiate substance use. The mediation effect of personality on environmental 

factors and substance use suggests that one path to substance use is via heightened 

impulsiveness.  

Bekman, Cummins and Brown (2010) investigated the relationship between 

negative affect, sensation seeking, expectancies for not drinking, and perceived peer 

drinking on the initiation of alcohol use in a sample of 1268 9
th

 to 11
th

 Grade high school 

students. Assessed over two consecutive years (Time 1 and Time 2), students completed 

measures of symptoms of depression (Centre for Epidemiological Studies Depression 

Scale), anxiety (Social Anxiety Scales for Children), sensation seeking (Fun-seeking scale 

of Carver & Whites BIS/BAS Scales), expectancies for not drinking (e.g., “How would the 

following change if someone cut down or stopped drinking: Fitting in with others”), 

perceived peer alcohol use (quantity estimates of peer alcohol use), and self-reported 

lifetime and current (last month) quantity and frequency of alcohol use.  



 

 

 

40 

Bekman et al. (2010) found that high scores on measures of depression and 

sensation seeking at Time 1 were associated with increased risk for the initiation of alcohol 

use at Time 2, whereas high scores on measures of anxiety was associated with reduced risk 

of alcohol initiation at Time 2. Sensation seeking was found to be strongly associated with 

alcohol initiation for males and females, and was also associated with negative 

expectancies for not drinking. Testing for mediation, Bekman et al. (2010) found that the 

risk for alcohol initiation related to sensation seeking was mediated by perceptions of peer 

drinking, and expectancies for not drinking. That is, the risk significantly increased with the 

number of reported peer drinks, as well as with the number of negative expectancies for not 

drinking. Thus, the findings of this study add further support to the role of personality in 

the initiation of alcohol use, as well as demonstrating the importance of peer factors such as 

peer drinking, and perceived peer pressure to drink alcohol.  

In summary, the above studies have all suggested there is a relationship between 

impulsiveness and substance use initiation as well as substance use problems, a pattern that 

has also been found in adults (e.g., Askenazy et al., 2003; Grano et al., 2006; Henderson, 

Galen, & DeLuca, 1998; Howard, Kivlahan, & Walker, 1997; Johnson, Turner, & Iwata, 

2003; Sher, Bartholow, & Wood, 2000; Simons & Carey, 2002; Wagner, 2001). However, 

the inconsistencies in the definitions of impulsivity and the measures used highlight the 

need for research that begins with a clear operational definition of this construct. Many 

studies have used terms such as “disinhibitory psychopathology”, “difficult temperament”, 

and “neurobehaviour disinhibition”. Such terms, used in place of theoretically based 

definitions, highlight the need for personality and impulsivity to be clearly defined and 

appropriately measured in future research. In addition, measures of alcohol use vary from 



 

 

 

41 

asking participants whether they have been drunk or consumed alcohol without parental 

permission to detailed quantity, frequency and diagnostic measures. Finally, few studies 

have controlled for gender and there are some indicators that gender is a key variable and 

requires further investigation.  

Peer and school risk factors 

During adolescence, association with deviant peers increases the risk for early 

substance abuse, sexual activity, criminal activity and school drop-out (Hawkins, Catalano, 

& Miller, 1992). Studies of the risk factors for the development of SUD’s consistently 

show that association with substance using peers increases the likelihood of initiation of 

substance use (Arthur et al., 2002; Guo et al., 2000; Guo et al., 2001; Guo, Hill, Hawkins, 

Catalano, & Abbott, 2002; Kosterman et al., 2000; Lonczak et al., 2001; Morojele et al., 

2002), and that this relationship may be bidirectional (Bray, Adams, Getz, & McQueen, 

2003). Bray et al. (2003) suggest that problems with individuation (the development of 

autonomy, identity formation, and intimacy) and increases in separation (emotional 

reactivity, unhealthy detachment from family and friends) may lead to susceptibility to 

contextual influences and affiliation with substance using peers. There is also evidence that 

problem behaviours in childhood that initially interfere with school learning also lead to 

peer rejection. Peer rejection in turn may lead to affiliation with delinquent peers who 

encourage school truancy and substance use, resulting in increasingly poorer academic 

performance (Capaldi, Bryant, Schulenberg, Bachman, O'Malley, & Johnston, 2000; 1992).  

A low level of school commitment has also been found to be associated with 

substance abuse (Beyers, Toumbourou, Catalano, Arthur, & Hawkins, 2004; Bryant et al., 

2000). Indeed, there is growing evidence that increasing school connectedness combined 
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with increased parental involvement, parental monitoring and clearly defined family rules is 

associated with improved academic performance and reduced risk of substance abuse and 

delinquency (Catalano et al., 2003; Flay, Allred, & Ordway,  2001; Guo et al., 2001; Guo et 

al., 2002; Hoppe et al., 1998; Mason, Kosterman, Hawkins, Haggerty, & Spoth, 2003; Park 

et al., 2000).  

Social engagement and prosocial activities as protective factors 

One aspect of school and community connectedness or affiliation that has also been 

the focus of growing research is participation in sport, recreation and extracurricular 

activities. While such participation promotes bonding to school and community, it is also 

possible to view this participation as a healthy outlet for peer affiliation and engagement in 

novel and exciting activities. Of particular interest to the current thesis is a body of research 

which has investigated the relationship between what can be viewed as prosocial risk-

taking such as participation in sport and recreation activities, and substance use. In 

Australia sport and recreation activities are among the nation’s most highly valued 

prosocial activities, and the provision of opportunities for young people to be involved in 

sport and recreation has become a priority for many parents, schools, and levels of 

government. Participation in sport and recreation activities has long been viewed as a 

deterrent to deviant adolescent behaviours such as underage drinking or illicit drug use as it 

provides a socially acceptable way for adolescents to express their need for thrills, 

adventure and risk-taking. (Schafer, 1969; Wilbert, 1998). This view has largely been 

formed in a context dominated by anecdotal ‘evidence’ rather than sound research, 

although some researchers have reported that participation in sport is generally associated 

with lower rates of alcohol use (Peretti-Watel et al., 2003) and also lower levels of 
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cigarette, marijuana, cocaine and ‘other’ drug use among adolescents (Baumert, Henderson, 

& Thompson, 1998; Winnail, Valois, Dowda, McKeown, & et al., 1997). Participation in 

sport has been viewed as a protective factor during adolescence because sport activity 

provides opportunities for adolescents to interact with positive peers, develop competencies 

and skills and promote autonomy (Peck, Vida, & Eccles, 2008). However, the evidence 

from research investigating the relationship between participation in sport and recreation 

activities and antisocial behaviour is by-and-large equivocal and seems to be influenced by 

environmental and contextual factors.   

For example, in a recent study of 3251 Norwegian high school students, Wichstrom 

and Wichstrom (2009) looked at participation in sport and use of alcohol, tobacco and 

cannabis in the past 12-months. Participants in this study were followed-up after 2, 7, and 

13 years. Wichstrom and Wichstrom (2009) controlled for a range of factors that could 

potentially influence substance use including family structure, pubertal timing, peer 

substance use, academic performance, socio-economic status, and social acceptance. The 

sports students were involved in were categorised as team/technical sports and 

individual/endurance sports. Using a latent growth curve analysis approach, parameter 

estimates were generated for each individual. The results of this study showed that students 

who participated in team sports at the beginning of the study had increased their alcohol use 

whereas those who participated in endurance sports had decreased their alcohol use. In 

relation to tobacco, participation in the team/technical sports and endurance sports was 

associated with reduced tobacco use. Finally, team sports participation was associated with 

reduced cannabis use, whereas endurance sports participation had no association with 

cannabis use. These findings suggest the culture or subculture attached to the different 
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types of team sports may be one that promotes or at the least condones the drinking of 

alcohol but not the use of other drugs such as cannabis and tobacco.  

 A similar pattern of association between type of sport and substance use has been 

also found in a survey study of 458 elite student athletes aged 16-24 (Peretti-Watel et al., 

2003). Compared to non-elite athletes, elite student athletes reported lower overall rates of 

substance use. However, among elite student athletes, different rates of substance use were 

reported depending upon the type of sport. Peretti-Watel et al. (2003) categorised sports as 

either team sports (handball, rugby, volleyball), sliding sports (snowboarding, skiing, 

parachuting, kayaking, sailing) and individual sports (judo, squash, cycling, track and field, 

gymnastics). Compared to other elite student athletes, males and females involved in team 

sports were more likely to drink alcohol. Females participating in sliding sports were found 

to have more frequent use of cannabis, whereas males participating in the same sport had 

more frequent use of alcohol. The differences in reported substance use between elite and 

non-elite student athletes in this study are not surprising, and suggest that substance use and 

participation in sport at an elite competition level is incompatible. However, the differences 

between groups of elite athletes are interesting, and suggests that factors other than 

participation in sport may be involved.    

Studies have also found the context of particular sports influences substance use 

behaviour. For example, in a study investigating school-based versus out-of-school 

sport/physical activity participation Moore, Chudley and Werch (2005) found that for 

females, participation in school-based baseball/softball, basketball, soccer, swimming, 

athletics, volleyball, and out-of-school baseball/softball, basketball, biking, football, 

horseback riding, jogging/walking, rollerblading, soccer, swimming and tennis, was not 
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associated with alcohol, tobacco or marijuana use. However, out-of-school 

dancers/cheerleaders/gymnasts and surfers were significantly more likely to use alcohol 

than female non-participants, while female skateboarders were significantly more likely to 

drink heavily, smoke tobacco and use marijuana than female non-participants. For males, 

participation in school-based baseball/softball, basketball, soccer, athletics, out-of-school 

baseball/softball, basketball, biking, football, golfing, jogging/walking, rollerblading, 

skateboarding, soccer and surfing were not associated with alcohol, tobacco or marijuana 

use. Notably, participation in school-based swimming was associated with heavy drinking, 

and marijuana use, while out-of-school swimmers were less likely to drink heavily than 

non-participants. Participation in out-of-school wrestling and tennis was associated with 

tobacco use, and school-based football was associated with marijuana use. On balance, the 

results of this study suggest that for males and females, participation in school-based sports 

that are both team and individual, are associated with less substance use, although 

swimming is the exception. This may be the result of the level of adult supervision in 

school-based activities as training and playing typically occurs in a school environment 

with teacher and parental involvement.  

This level of adult supervision may limit the opportunities for adolescents to engage 

in deviant behaviours such as underage drinking. Female skateboarders in this study were 

more likely to drink heavily and use cannabis and tobacco. The skater subculture is one of 

nonconformity and risk-taking, and is often done in settings (e.g., public skate parks, 

streets, derelict and deserted lots) where adult supervision is limited at best. The 

opportunities to engage in alcohol and drug taking are greater than those within the school 

setting. Interestingly, skateboarding was not associated with increased substance use for 
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males. However, school-based football was associated with cannabis use, itself an 

interesting finding, given the strong alcohol culture of most football codes.       

Participation in sports is not always associated with less substance use. For 

example, in a 3-year longitudinal study of 3760 high school students, Darling (2005) asked 

students about their participation in extracurricular sport, performing groups, leadership 

groups and clubs, frequency of substance use (alcohol, tobacco, and marijuana), academic 

performance, life events and symptoms of depression. Darling (2005) found that during 

periods when high-school students were involved in extracurricular activities they reported 

less use of tobacco, marijuana and ‘other’ drug use and reported better school performance, 

than their non-participating peers. However, in this study, participation in sport conveyed 

no risk or protection against alcohol use, with no significant differences between those who 

did or did not participate in extracurricular activities.  

The results of these studies suggest that while participation in sport and physical 

activities can convey risk and protection, these influences may be related to more than just 

the nature of the activities themselves. To test out such an assertion, Peck, Vida and Eccles 

(2008) undertook a longitudinal study investigating the relationships between adolescent 

alcohol use, sport activities, problem behaviour and heavy drinking in adulthood. Data from 

1000 participants in the Michigan Study of Adolescent Transitions (MSALT) were 

analysed using a pattern-centred approach. MSALT participants were recruited at age 12, 

and the data for Peck et al.’s (2008) study came from follow-up at ages 18, 21, and 28 

years. Participants were grouped according to the combination of their levels of 

participation in sport, alcohol use and illicit substance use, aggression, and other problem 

behaviour. Peck et al. (2008) found that participation in sports conveyed neither risk nor 
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protection in relation to substance use, as the range of variables included in the analysis 

diluted the effect of sports participation. That is, adolescents who participated in sports 

during high school, and also consumed low quantities of alcohol and drugs (less than 

average) were unlikely to be heavy drinkers at age 28. However, adolescents who 

participated in sports and also consumed high quantities of alcohol and drugs (more than 

the average) were more likely to be heavy drinkers at age 28. In relation to each tested 

pathway, Peck et al. (2008) found that adolescents who were characterised by a high level 

of sports participation, aggression and other problem behaviours at age 12 were 

significantly more likely to become members of the 18-year-old group characterised by 

high levels of sport participation, alcohol, and drug use. Further, 18-year-olds who 

participated in sports and consumed more than average quantities of alcohol and drugs were 

significantly more likely to be heavy drinkers at age 28 years.    

 Peck et al. (2008) concluded that they “do not believe that sport activity can have 

direct effects on drinking behaviour (e.g., whatever association exists between sport activity 

and drinking behaviour must be mediated by other factors such as availability, beliefs and 

impulse control”, p. 81). Similarly, Peretti-Watel et al. (2003) suggested a cautious 

interpretation of the relationship they found between sliding sports and drug use. Both 

activities may fulfil a young person’s need for sensation seeking. This conclusion has been 

partly supported in a study comparing paragliders, opioid dependent subjects and controls 

(Franques et al., 2003). In this study, paragliders and opioid dependent subjects scored 

significantly higher than controls on disinhibition, and thrill and adventure seeking. 

Paragliders were also found to have scored significant higher than opioid dependent 

subjects on thrill and adventure seeking. Franques et al. (2003) concluded that the common 
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underlying tendency to seek intense sensations is expressed differently in paragliders and 

opiate users. However, paragliders scored higher on thrill and adventure seeking, 

suggesting differences between the two groups in relation to the goal of participating in the 

risky behaviour. The conclusions reached by Peck et al. (2008) and Peretti-Watel et al. 

(2003) highlights a limitation of much of the research in this area to date. The focus of 

much of this research has been on the specific activity and the context of participation (e.g., 

school-based versus out-of-school/club), with little consideration of other factors that may 

influence participation. Such factors, as Peck et al. (2008) note, may also make a significant 

contribution towards substance use behaviours. One factor that has received a considerable 

amount of attention in relation to participation in sport and is a known correlate for 

substance use is sensation seeking.  

 Zuckerman (1983; 2000) defined Sensation Seeking (SS) as the tendency to seek 

out novel, intense and complex forms of sensation and experience, irrespective of the risks 

involved, and the willingness to take physical, social, legal, and financial risks for the sake of 

such experiences. The personality dimensions of impulsiveness and sensation seeking are thought to 

be related and have been integrated into a super-trait called Impulsive-Sensation Seeking 

(Zuckerman & Kuhlman, 2000). In the sporting arena, the construct of sensation seeking has 

been viewed from a risk-taking perspective. Accordingly, Zuckerman (1979; 1983) 

describes risk as a function of an objective situation and an individual’s appraisal of that 

situation. Zuckerman suggests that an objective situation can be appraised in terms of the 

potential physical or emotional consequences. Risk behaviours therefore, can be classified 

in terms of the potential for physical harm or injury, or mental or emotional harm or 

punishment. The type of sport or activity an individual chooses to participate in, therefore, 
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may in part be determined by the appraisal of risk and the level of the trait of Impulsive-

Sensation seeking. Indeed, individual differences in sensation seeking have been observed 

in studies comparing athletes and non-athletes (Schroth, 1995).  

 Freixanet (1991) investigated the personality characteristics of participants involved 

in three high physical risk sports; alpinists (n = 27, mean age = 33 years), mountaineers 

(climbers and skiers; n = 72, mean age  = 31 years), sportsmen (scuba diving, water skiing, 

power-boat racing, white water canoeing, aviation, parachuting, gliding, hang gliding, 

ballooning, motor-racing, adventuring; n = 221, mean age = 31 years), and a control group 

who did not engage in any high risk sports (n = 54, mean age  = 31). Personality was 

measured using Zuckerman’s Sensation Seeking Scale , the Eysenck Personality 

Questionnaire, the Impulsiveness scale of Eysenck’s Impulsiveness-Venturesomeness-

Empathy questionnaire, the Socialisation scale of the California Psychological Inventory 

(Gough, 1957), the Susceptibility to Punishment scale (Torrubia & Tobena, 1984), and the 

Susceptibility to Reward scale (Muntaner & Torrubia, 1985).  

 Freixanet (1991) found that the three groups who participated in risk-taking 

activities had significantly higher scores than the control group on thrill and adventure 

seeking, experience seeking, and total sensation seeking. The three risk sports groups did 

not differ from one another on susceptibility to punishment or reward. However, alpinists 

and sportsmen were found to have significantly lower scores than the control group on 

susceptibility to punishment, while the sportsmen group was significantly higher on 

susceptibility to reward than the control group. Risky sport’s participants were also found 

to be significantly more extraverted and lower on neuroticism than the control group. An 
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important finding of this study was that the three groups of risky sport’s participants were 

not significantly different from controls on measures of impulsiveness.  

 In summary, Freixanet (1991) suggests that in the appraisal of risk, as proposed by 

Zuckerman, the objective characteristics of the activity, such as the risk of injury, terrain of 

the activity, and the speed and height of the activity, need to be considered by the 

participant before engaging in the activity. Such appraisal is necessary in order to reduce 

the risk of injury or death, and may be based on past experiences in the same or similar 

situations. Freixanet (1991) also suggests that this appraisal is dependent on the personality 

profile of the individual. That is, because impulsiveness is related to rash approach 

behaviour without consideration or planning for potential consequences, impulsive 

individuals may not perceive the potential risks involved in a situation and approach rather 

than avoid it. It may be that death and injury rates in high risk sports are related to high 

impulsiveness. On the other hand, those high on sensation seeking, particularly thrill and 

adventure seeking, and experience seeking, are more likely to engage in high risk activities, 

albeit in a much more rational and considered manner. The ability to inhibit behavioural 

responses to the increased arousal high risk sports activities induce, in order to appraise risk 

and adjust or stop behaviour accordingly is essential, as is planning and maintaining the 

sustained focused attention required to reduce the risk of injury or death through 

participation in such activities.  

 As noted earlier, Zuckerman suggests that risk behaviours can be classified in terms 

of the potential for physical harm or injury, or mental or emotional harm or punishment. If 

this assertion is correct, differences in sensation seeking should also be observed in studies 

comparing participants in high- and low-risk sports. Jack and Ronan (1998) investigated 
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sensation seeking among high- and low-risk sport’s participants. The study sample of 166 

(mean age = 29 years) consisted of current participants in one of eight sport categories: 

motor-car racing, sky-diving, hang-gliding, mountaineering, marathon running, swimming, 

golf, and aerobics. The eight sport’s categories were grouped into either high-risk sports 

(motor-car racing, sky-diving, hang-gliding, mountaineering) and low-risk sports (marathon 

running, swimming, golf, and aerobics). Participants completed a self-report form of the 

Sensation Seeking Scale (SSS).  

 Jack and Ronan (1998) also found that the participants in the high-risk sport’s group 

scored significantly higher on total sensation seeking than participants in low-risk sports. In 

addition, participants in the high-risk sports were also found to score significantly higher on 

all of the other sensation seeking subscales; Experience Seeking, Disinhibition, Boredom 

Susceptibility and Total Sensation Seeking minus Thrill and Adventure Seeking (a variable 

created in this study to control for the possibility of variance being due to participation in 

sport). Although Jack and Ronan (1998) took into account the age of their participants 

(younger subjects scored higher than older subjects on SS, no data for the relationship 

between gender and type of sport were presented. For example, it is unclear as to whether 

more males than females participated in motor sport. Males generally score higher on 

measures of SS, and a sport such as motor racing is presumably one that is male dominated. 

Future studies investigating the relationship between SS and participation in sport should 

take into account possible gender differences.  

 Diehm and Armatas (2004) investigated the personality characteristics of 

participants in the high-risk sport of surfing and participants in the low-risk sport of golf. 

The participants in this study included 41 members of a surfboard rider’s club, and 44 
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members of a golf club (age range = 21 – 73 years), who completed a self report 

questionnaire containing the SSS, Openness to Experience Scale of the NEOPI-R, and the 

Sports Motivation Scale. Controlling for the effects of age on SS, Diehm and Armatas 

(2004) found surfers scored significantly higher than golfers on the SSS subscales of Thrill 

and Adventure Seeking, Experience Seeking, and Disinhibition. Surfers also scored 

significantly higher than golfers on the Openness to Experience Scale. No differences 

between surfers and golfers on the SSS Boredom Susceptibility subscale or Sports 

Motivation Scale were found.  

In summary, participation in sport and recreation activities has been shown to 

convey both risk and protection in relation to substance use in adolescents. However, much 

of the research conducted in this area has lacked a clear theoretical framework from which 

to explain the results. The field of personality research, particularly in relation to 

impulsiveness and sensation seeking could provide sound theoretical frameworks from 

which to design and conduct research, and may well prove fruitful in contributing to a 

better understanding of the relationship between participation in sport and recreation 

activities and substance use in adolescents.   

Further exploration between participation in sport and recreation activities and 

substance use, is needed in order to test out Peck et al’s. (2008) and Peretti-Watel et al’s. 

(2003) assertion that factors other than the sport itself convey the risk or protection. One 

way to explore this relationship would be to identify activities that have an element of risk, 

and to categorise them in terms of the potential for (a) physical harm or injury, and (b) 

mental or emotional harm or punishment, as described by Zuckerman (1983). Participants 

in both categories of activities should, in theory, be high on impulsiveness or sensation 
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seeking. If the trait of impulsiveness or sensation seeking drives the person’s participation 

in the sport or activity and their substance use behaviours, then participants in both groups 

should report similar levels of substance use. However, if a differential relationship with 

substance use is found in the context of similar levels of impulsiveness or sensation 

seeking, then the differences may be attributable to the particular type of activity or 

associated factors such as club or sport culture. In Australian culture, sport is an activity 

that has been linked to risky drinking behaviours, in amateur and professional sports at 

local, state and national levels. This link comes via the tradition of drinking (Duff, Scealy, 

& Rowland, 2005) to celebrate  a victory or commiserate a loss, which is maintained 

through sponsorship of professional sports and the provision of alcohol for revenue raising 

at the local club level (Roche et al., 2008). Thus, although personality variables may be 

associated with participation in sport, and sport to drinking, the drinking culture of a 

particular sport or club may mediate between these variables and substance use outcomes 

for adolescents.   
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CHAPTER 4 

Definitional and methodological issues in the literature on adolescence and substance use. 

 As reviewed in Chapters 2 and 3, a considerable amount of research has identified 

many risk factors for substance use in young people present across community, school, 

family, individual and peer contexts, as well as across varying developmental stages. 

Family history of substance use, family environment, and peers clearly are salient risk 

factors. A number of studies have also indicated that a personality characterised by 

impulsiveness is associated with the development of substance use and abuse, and may also 

share some commonalities with other disinhibitory psychopathology. What is less clear is 

the relationship between personality and risk and protective factors. Before this can be 

clarified two important limitations of the reviewed literature are noted. Firstly, few studies 

have used multidimensional approaches in the measurement of adolescent substance use, 

and many studies have not included measures of multiple drug use. Studies using such 

approaches to date have shown the factors associated with typical patterns of adolescent 

substance use are different from those that are associated with problem substance use. 

Secondly, although there is emerging evidence that suggests personality matters, poor 

definitions or measures of the construct make it difficult to determine the specific role of 

personality in the development of substance use and abuse.  The next section of this thesis 

will address these issues. 

Measuring adolescent substance use 

 In drug and alcohol research a number of methods for measuring consumption have 

been adopted, all of which aim to reconstruct consumption over a specified period of time 

(Cervantes, Miller, & Tonigan, 1994). The most commonly used measure, particularly in 



 

 

 

55 

relation to alcohol consumption, is a self-reported index of typical frequency (e.g., the 

number of days during the past month) and the typical quantity (e.g., the number of 

standard drinks consumed on each drinking occasion). Other quantity and frequency 

measures have also been developed, such as Grid Averaging (GA; reconstruction of 

drinking over the past week, specifying the type, quantity, and spacing of alcohol 

consumption) and Graduated Frequency (GF) which asks about the frequency of 

consumption at different quantity levels. Quantity and frequency measures are the most 

simple and cost–effective measurement tool available for use in alcohol research, but have 

been criticised on at least two points. First, respondents often are required to make 

approximations of their drinking over relatively long periods of time. This may result in 

underestimation of use particularly in the context of irregular consumption. Second, 

quantity and frequency measures do not provide the level of information required to assess 

the overall pattern of substance use (Shakeshaft, Bowman, & Sanson-Fisher, 1999). In 

order to overcome these shortfalls in measurement, more detailed quantity and frequency 

methods have been developed. For example, Sobell & Sobell (1992) introduced the 

Timeline Follow-Back (TLFB) method into treatment research. This method uses a 

calendar to assist respondents to report their consumption over the specified period. TLFB 

is thought to address issues of errors of recall of use over the target period by providing 

historical landmarks or prompts such as parties or holidays, respondents can use to 

accurately report frequency. In addition, TLFB is thought to assist respondents to more 

accurately report quantity as they are asked to recall daily quantities over the target period, 

rather than averages for each drinking occasion. Retrospective Diaries (RD) or Weekly 
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Drinking Diaries (WDD; recording of actual behaviours over the past week) have also been 

developed as alternative to TLFB.  

 A number of studies have been conducted in an attempt to develop a clearer 

understanding of the best methods for measuring substance use in different research 

settings. Most studies have shown comparable results for the different methods used. For 

example, Cervantes et al. (1994) compared the TLFB with the GF method for assessing 

quantity and frequency of alcohol consumption in an adult outpatient treatment setting. The 

result of this study showed that the two methods for measuring quantity and frequency of 

alcohol use were comparable. In an Australian study of 586 clients attending a community-

based drug and alcohol treatment service, Shakeshaft et al. (1999) compared a one-week 

Retrospective Diary with typical quantity and frequency of alcohol use, using the first two 

items from the Alcohol Use Disorders Identification Test (AUDIT; e.g., “How often do you 

have a drink containing alcohol”, “How many standard drinks do you have on a typical day 

when you are drinking”). The main findings of this study were that more alcohol 

consumption was reported on with the Retrospective Diary than the typical quantity and 

frequency items. In addition, Shakeshaft et al. (1999) were able to identify a greater 

proportion of heavy and high-risk drinkers using the Retrospective Diary than the typical 

quantity and frequency items.  

 Collins, Kashdan, Koutsky, Morsheimer and Vetter (2008) argue that because 

underage drinkers have not established regular drinking behaviours, typical quantity and 

frequency measures do not capture the situational variability in drinking patterns, 

suggesting that the TLFB is a more reliable and valid alternative. Collins et al. (2008) 

tested this assertion by comparing a self report TLFB (STLFB) method with a typical 
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quantity and frequency measure of past 30 days alcohol use, in a sample of 429 underage 

(defined as 18-20 years of age) drinkers. In this study, a higher total intake of alcohol was 

found for the typical quantity and frequency items than for the STLFB. The quantity and 

frequency items also identified more binge drinkers, however, as predicted the STLFB 

provided more information regarding the patterns of binge drinking.  

 Taken together, these studies show the various methods for measuring alcohol use 

provide acceptable and meaningful data, depending on the setting of the research and the 

specific research questions. Shakeshaft et al. (1999) suggest the Retrospective Diary 

requires a “disproportionate amount of time to complete” (p.642). The TLFB method, 

depending on the specified time period, also requires more time to complete than typical 

quantity and frequency items. Given such methods return similar results in relation to total 

intake of alcohol, the use of typical quantity and frequency items may be preferable than 

diary or TLFB methods in large studies, where data collection periods are restricted (e.g., 

within school settings). Another issue that needs to be considered is the target period over 

which adolescents are asked to recall their substance use. As Shakeshaft et al. (1999) note, 

the generalisation of consumption can lead to underestimation, which is exacerbated by a 

pattern of irregular use, often seen in adolescents. On the other hand,  Heeb and Gmel 

(2005) note that short target periods may not capture exceptional drinking occasions. Thus, 

in studies of adolescents with typically irregular consumption behaviours, researchers must 

consider the cost of potentially obtaining an underestimation of use with brief measures, 

versus missing important information with short reference periods.  

 Most of the studies exploring the measurement of substance use have focussed on 

alcohol use alone. Many studies have variously measured substance use with 
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unidimensional measures to categorise those who have or have not recently or over their 

lifetime used alcohol or other substances. Over a decade ago, Windle (1996) stated that 

alcohol use had become “statistically normative” in the U.S, with a high proportion of year 

10 students (87%) reporting having used alcohol in their lifetime. Similar statistics have 

recently been reported in Australia. In the context of such high rates of alcohol use, 

unidimensional approaches to the measurement of adolescent substance use adds little to 

our understanding of the aetiological pathways from first use to abuse or dependence. 

Further, in adolescent populations, poly-substance use, most commonly alcohol, tobacco 

and cannabis, are often reported (AIHW, 2008; White & Hayman, 2006a; 2006b). It has 

been suggested that substance use in adolescent populations should be viewed as patterns of 

use across a number of dimensions, and that these dimensions should include at the least, 

the frequency and quantity of multiple substances, and ideally psychosocial problems 

associated with substance use (Windle, 1996). There is now emerging evidence from 

studies using multidimensional measures of substance use in adolescents, that different 

patterns of substance use do in fact appear to have different aetiological pathways, or 

associated risk factors and that the correlates of adolescent substance use are different from 

those of problem use (Chassin, Flora & King, 2004; Colder & Chassin, 1999; O'Connor & 

Colder, 2005).  

 The measurement of substance use across multiple dimensions and in relation to 

multiple risk and protective factors has led to increasing complexity in statistical modelling. 

Structural equation modelling (SEM) techniques have become a standard analysis for 

addressing complex research questions. In the case of substance use, and specifically in 

relation to poly-substance use, the development of a composite measure of multiple 
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substance use in SEM analysis is essential, and has been used in previous research (Martel 

et al., 2009) including SEM studies on adolescent substance use (Wills, Windle, & Cleary, 

1998). In a comparative analysis of adolescent drug use, Needle, Su and Lavee (1989) 

compared three different methods for calculating composite measures of substance use, in a 

sample of 758 adolescents in the Minnesota Family Health Study and 740 adolescents in 

the National Youth Survey. The first method was an unweighted sum-of-frequencies, 

calculated as a sum of the number of substances used and the frequency of use. The second 

method, a weighted composite index was calculated as a function of the number of 

substances used, the frequency of use of each substance, and the consequences related to 

the substances used. The third method, based on Kandel’s stages of drug involvement, 

classified adolescents into five stages of use; no use, beer/wine, liquor, cannabis, illicit 

drugs. Both methods were equally effective as predictors of substance use consequences. 

The main findings of this study were that the unweighted sum-of-frequencies and the 

weighted composite measure performed better than the stages of drug involvement method. 

However, the unweighted sum-of-frequencies performed equally well as an outcome 

predictor as the weighted composite. Needle et al. (1989) concluded that “In such normal 

adolescent populations, in which the frequencies of using certain illicit substances (e.g., 

cocaine, amphetamines, and tranquilizers) are extremely low, the advantages of using 

weighting procedures to create a composite index are somewhat limited” (p.440). Thus, the 

approach to developing a composite measure should take into account the nature of the 

particular population being studied and the selection and operationalisation of substance-

use variables. 
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 In summary, measuring adolescent substance use behaviours requires consideration 

of a number of factors. Measures should at the least capture the quantity and frequency of 

substance use. Typical quantity and frequency measures or self-report TLFB provide 

acceptable and meaningful data in research settings. However, in research with adolescents 

who do not have regular drinking behaviours, using a quantity and frequency measure, as 

well as a self-report TLFB may assist to improve the reliability of the data provided. In 

addition, given that adolescents frequently report poly-substance use (commonly alcohol, 

tobacco and cannabis) measures of the frequency and where relevant the quantity of use of 

multiple substances should be obtained.  Measures of substance use should ideally seek to 

obtain information regarding substance use related problems, for each of the drugs licit and 

illicit substances currently used. Finally, where statistical modelling methods are used, 

composite measures of multiple substances including substance related problems should be 

created.  

Contemporary thinking regarding the construct of impulsivity 

In the previous chapter, the research evidence presented has shown that a 

personality characterised by impulsiveness may be involved in the initiation of substance 

use and the development of substance use disorders in young people. While there is strong 

evidence linking impulsiveness to substance use, the measurement of this construct has 

been limited by the use of instruments that do not reflect contemporary thinking about the 

nature of this trait (Dawe & Loxton, 2004). This limitation is in part due to the underlying 

theoretical models of personality in which impulsivity has been defined and measured. 

Several theorists in the field of personality research have described multi-dimensional 

models which include aspects of personality that represent reward sensitivity or 
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impulsivity. Hans Eysenck (1985) proposed a three dimensional, hierarchical model of 

personality based on the constructs of Extraversion, Neuroticism, and Psychoticism. 

Although not included as one of the primary personality dimensions, Eysenck and Eysenck 

(1985) proposed that impulsivity was constructed of two main components : Impulsiveness 

(acting with little forethought of the risks or consequences of behaviour) and 

Venturesomeness (engaging in conscious behaviour without consideration of the risks or 

consequences of that behaviour). Eysenck et al (1985) found that Impulsiveness and 

Venturesomeness were correlated with each other, suggesting that both are components of 

impulsivity.  

Robert Cloninger (1991; 1988) proposed a tridimensional biological model of 

personality, that reflect the basic stimulus-response characteristics of Novelty-Seeking 

(NS), Harm Avoidance (HA), and Reward Dependence (RD). In Cloninger’s model NS is a 

more explicit dimension of impulsivity, and refers to the tendency to frequently engage in 

exploratory behaviour and to experience intense exhilaration in response to novel stimuli. 

HA is proposed to reflect individual differences in inhibited behaviour and RD to reflect 

individual differences in sensitivity to social cues. A fourth dimension, Persistence was 

later proposed and is thought to reflect individual differences in effort and persistency with 

tasks irrespective of negative feedback and frustration.  

Marvin Zuckerman (Zuckerman, 1979; 2007) proposed a theory of impulsive 

behaviour referred to as Sensation Seeking (SS). This is defined as the tendency to seek out 

novel, intense and complex forms of sensation and experience, irrespective of the risks 

involved. The Sensation Seeking Scale (SSS) is used to measure sensation seeking, which 
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is comprised of four subscales; Thrill and Adventure Seeking, Experience Seeking, 

Disinhibition, and Boredom Susceptibility.   

 Jeffrey Gray's Reinforcement Sensitivity Theory (RST) of personality (Gray & 

McNaughton, 2000; Pickering et al., 1997) proposed three dimensions of personality, 

which underlie individual differences in personality: the Fight-Flight-Freeze System 

(FFFS), the Behavioural Inhibition System (BIS) and the Behavioural Activation System 

(BAS) which represent the individual sensitivity of three independent neurological systems. 

Although this current thesis is focused on the nature of impulsivity, for the sake of 

completeness, a brief overview of each of the three subsystems will be provided. The 

Flight-Fight-Freeze System (FFFS) is the subsystem that mediates responses to aversive 

stimuli and is associated with the defensive behaviours of avoidance (fear) and escape 

(panic). The Behavioural Activation System (BAS) is associated with approach behaviour 

and approach-related affect such as excitement and impulsivity. The BAS, which is thought 

to involve dopaminergic pathways, forms a positive feedback loop that is activated by 

signals of reward, non-punishment, or active avoidance of possible punishment (Corr, 

2002). Activation of the BAS results in the tendency to initiate, or increase movement 

toward goals, however the final consummatory behaviour is likely mediated by a system or 

systems independent of BAS (Gray, 1991). Behaviours typically displayed under BAS 

activation include approach behaviours or active avoidance of punishment (Carver & 

White, 1994). In addition, activation of this system has been associated with positive 

emotions such as hope, elation, and happiness. In terms of personality and individual 

differences, greater BAS sensitivity should be reflected in greater proneness to engagement 
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in goal directed efforts, and to experience positive emotions when exposed to signals of 

reward (Gray & McNaughton, 2000; Pickering et al., 1997). 

The BIS is activated by goal-conflict and mediates resolution of goal-conflict, such 

as that which arises between BAS-mediated approach and FFFS-mediated avoidance.  The 

BIS also mediates conflict between approach-approach goals and avoidance-avoidance 

goals (Corr, 2002).  BIS activation results in enhanced attention to threat, risk assessment, 

increased arousal and inhibition of all on-going goal-directed behaviour (i.e., behavioural 

inhibition), which all function to help resolve goal-conflict. The personality manifestation 

of BIS is considered to be worry and anxiety. The BIS/BAS scales (Carver & White, 1994) 

and the Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ; 

Torrubia et al., 2001) are widely used measures of BIS and BAS. 

Recent reviews of Gray’s RST and measures of BAS/impulsivity have highlighted 

inconsistencies found in the measurement of BAS. A number of authors have proposed a 

reward-reactivity versus trait impulsivity distinction to account for those inconsistencies. 

Experimental and psychometric research have consistently found that measures previously 

assumed to measure as single construct of impulsivity are better conceptualised as 

measuring two distinct facets: reward sensitivity which many argue is the phenotype of 

high BAS (Dawe and Loxton, de Witt) and impulsivity or behavioural disinhibition 

(Smillie, Pickering, & Jackson, 2006).    

 In relation to the aetiology of substance use, the importance of personality variables 

such as those proposed in the four models described above, have been highlighted in a 

review by Verheul (2001). Using a biobehavioural diathesis-stress model, Verheul (2001) 

has detailed three different, though interactive aetiological pathways to the initiation and 
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maintenance of substance use disorders in which personality pathology is a potentially 

important risk factor. The behavioural disinhibition pathway predicts individuals with high 

scores on measures of anti-sociability and impulsiveness and low scores on measures of 

harm avoidance are more likely to engage in deviant behaviour such as substance abuse. 

This pathway is thought to be linked to under-production of serotonin. The reward 

sensitivity pathway predicts that individuals who score high on measures of novelty-

seeking and reward sensitivity are motivated by the positive reinforcement they receive 

from the substances they consume. This pathway is thought to be related to dopaminergic 

or opioidergic hyper-reactivity. The stress reduction pathway predicts that individuals who 

score high on measures of stress reactivity and anxiety sensitivity are more likely to be 

motivated toward substance use as a self-medicating strategy. This pathway is hypothesised 

to be linked to reduced inhibition of the GABA-glutamate receptor system. Verheul’s 

(2001) review of the literature is consistent with recent evidence regarding the distinction 

between reward-sensitivity and impulsivity and demonstrates how these two constructs 

provide a useful framework for considering the aetiological pathways to the development 

and maintenance of substance use disorders in humans.  

 Disinhibition/impulsivity and reward sensitivity have been explored in relation to 

the initiation and maintenance of substance use by de Wit and Richards (2004). Individual 

differences in the strength of reward-related influences on substance use such as a general 

sensitivity to reward, the degree to which substances result in positive euphoric responses 

and strength of positive drug memories are thought to influence drug-seeking behaviour. 

Impulsivity and impulsive behaviours, are described by de Wit and Richards (2004) as the 

failure to control unwanted behaviours or the failure of inhibitory processes, are thought to 
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increase the likelihood of substance use. In relation to initiation of substance use, both 

reward sensitivity and impulsivity are thought to play a role. de Wit and Richards (2004) 

describe two subtypes of impulsivity thought to be involved in the initiation of substance 

use. The first subtype is described as insensitivity to delayed consequences, or a preference 

for immediate rewards. Individuals who have a tendency toward this subtype of impulsivity 

have stronger preferences for immediate rewards over delayed rewards, even if the delayed 

reward is greater. The second subtype of impulsivity thought to increase the likelihood of 

substance use is impaired behavioural inhibition, or a deficit in the ability to inhibit 

prepotent behaviours. While numerous studies have demonstrated that both these subtypes 

of impulsivity are associated with substance use de Wit and Richards (2004) note that few 

studies have investigated the relationship between these two subtypes of impulsivity within 

individuals and in the same study.  

 Also recognising impulsivity as a multidimensional construct, Dawe and Loxton 

(2004) proposed that at least two components of impulsivity needs to be measured 

independently of one another. The motivation to obtain and use rewarding substances is 

reflective of heightened reward sensitivity/drive. Behaviour that occurs with little or no 

consideration of the negative consequences reflects a disinhibition process and is referred to 

as rash-spontaneous impulsiveness. Dawe and Loxton (2004) propose that while drug and 

alcohol related research has typically defined impulsivity from the rash-spontaneous 

perspective, the acquisition and use of substances necessarily requires goal-directed 

planning, which is more likely to involve reward sensitivity/drive processes. A number of 

cross-sectional studies as well as studies using behavioural measures have shown support 

for the involvement of rash-spontaneous impulsiveness in substance users. Dawe and 
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Loxton (2004) propose that although reward sensitivity/drive and rash-spontaneous 

impulsivity may operate simultaneously, the relative contribution of the two components to 

substance use initiation and maintenance may vary or, in combination contribute to the 

severity or chronicity of substance use problems.   

  A number of recent factor analytic studies have found evidence to support the view 

that impulsivity is a construct of at least two dimensions. For example, Zelenski and Larsen 

(2004) administered the I7 (Impulsiveness scale), the EPQ-Revised, the Temperament and 

Character Inventory (TCI), the Generalised Reward and Punishment Expectancy Scales 

(GRAPES) and Carver and Whites (1994) BIS/BAS scales to 86 undergraduate students, 

and performed a factor analysis of the component structures of these scales. This analysis 

produced a three-factor solution, where factor 1 Impulsivity-Thrill Seeking comprised I7 

(Impulsiveness; Venturesomeness), Novelty seeking, Psychoticism, and BAS Fun-seeking. 

Factor 2 labelled Reward Sensitivity comprised the Reward Expectancy Scales from the 

GRAPES, Persistence from the TCI, BAS Reward Responsiveness, BAS Drive, and 

Extraversion. Finally, factor 3 labelled Punishment Sensitivity comprised Neuroticism, 

BIS, Harm Avoidance, Punishment Expectancies, and Reward Dependence.  

Miller, Joseph and Tudway (2004) also looked at the factor structure of four widely 

used multi-dimensional self-report measures of impulsivity; Dickman Impulsivity 

Inventory (Dickman, 1990); The Impulsiveness Questionnaire- I7 (Eysenck et al., 1985); 

The BIS/BAS Scales (Carver & White, 1994); Barratt Impulsiveness Scale – BIS 11 

(Patton, Stanford, & Barratt, 1995). The results of this analysis revealed a three-factor 

structure from the ten subscales included from the measures of impulsivity. The first factor, 

labelled Non-Planning and Dysfunctional Impulsive Behaviour comprised six impulsivity 
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subscales; Dysfunctional Impulsivity, I7, BIS-11 (Motor Impulsiveness; Non-planning 

Impulsiveness; Cognitive Impulsiveness) and BIS/BAS-Fun Seeking. The second factor 

labelled Functional Venturesomeness comprised five impulsivity subscales: Functional 

Impulsivity, I7 (Venturesomeness), BIS/BAS-Fun, and BIS/BAS-Drive. The third factor, 

labelled Reward Responsiveness and Drive comprised three impulsivity subscales; 

BIS/BAS-Reward Responsiveness, BIS/BAS-Drive, and BIS/BAS-Fun.      

Quilty and Oakman (2004) investigated the relationship between measures of 

impulsivity and measures of behavioural activation, in order to determine which aspects of 

impulsivity are related to BAS activation. Measures of behavioural activation (BIS/BAS 

scales, SPSRQ, EPQ-Revised, and NEO Five Factor Inventory: NEO-FFI) and measures of 

impulsivity (SSS, Barratt Impulsiveness Scale: BIS-11) were administered to 218 

undergraduate psychology students. Structural Equation Modelling procedures revealed a 

two-factor model, with the first factor labelled BAS comprised of EPQ (2E+N), 

Extraversion, BAS and Sensitivity to Reward scale (SR). The second factor labelled 

Impulsivity comprised of SSS-Total scale and BIS-11 Total scale. Quilty and Oakman 

(2004) also found that BAS and Impulsivity factors were correlated, and therefore also 

found that some measures of Impulsivity were also correlated with BAS (e.g., Thrill and 

Adventure Seeking, Disinhibition, Boredom Susceptibility, Motor and Attentional 

Impulsivity). Nevertheless, Quilty and Oakman (2004) suggest these findings are indicative 

of the multidimensional structure of impulsivity and although the two are correlated, BAS 

and Impulsivity appear to be distinct constructs.  

Caseras, Avila, and Torrubia (2003) administered the Carver and White (1994) 

BIS/BAS Scales, SPSRQ, EPQ, TPQ, STAI-T, GRAPES, MacAndrew and Steele (MS)-
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BIS, and I7, to 538 undergraduate university students. Principle Components Analysis 

revealed a two factor solution, where Factor 1 included SP, CW-BIS scale, Punishment 

Expectancies, STAI-T, MS-BIS, Harm Avoidance, and Neuroticism. Factor 2 consisted of 

SR, Reward Responsiveness, Drive, Fun-seeking, Reward Expectancies, I7, Novelty 

Seeking and Reward Dependence, and Extraversion, Neuroticism and Psychoticism.  

In a summary of these factor analytic studies, Dawe, Gullo, and Loxton (2004) have 

proposed that measures of impulsivity, such as I7, Novelty Seeking, Barratt Impulsivity 

Scale, and the Sensation Seeking Scale, form one domain of impulsivity they have labelled 

Rash Impulsiveness, which can be described as the tendency to act rashly and without 

consideration of the potential consequences (see Table 4.1). Measures of Gray's BAS, such 

as Carver and White's (1994) Fun-seeking, BAS Drive, and BAS Reward Responsiveness 

and the SR scale form another domain of impulsivity, labelled Reward Drive, which 

reflects a purposeful drive to obtain rewarding stimuli (Dickman, 1990).   

 On the basis of these proposed facets of impulsivity, previous research on the role 

of impulsivity in the development of substance use problems may need to be re-evaluated. 

There have been a number of studies in which measures proposed to assess impulsivity 

have been linked to substance use in young people. Whilst it is clear that some component 

of impulsivity is associated with the development of substance use, it is notable that these 

studies have used measures of impulsivity that have since be found to load on to a RI-like 

factor. Table 4.2 provides a summary of these studies. Applying the two-factor model of 

impulsiveness to these studies, the results can be interpreted as suggesting that RI may play 

an important role in the early onset of substance use, however the role of RD is less clear as 

there is currently 
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Table 4. 1.  

Summary of factor analytic studies from Dawe and Loxton (2004)  

Domain Measures/scales Example items 

Rash Impulsiveness Eysenck Impulsiveness scale (abc) 

 

 

Cloninger TPQ Novelty Seeking (ab) 

 

 

 

Barratt Impulsivity Scale (cd) 

Zuckerman Sensation Seeking Scale 

(d) 

Do you generally do and say 

things without stopping to 

think? 

I often follow my instincts, 

hunches or intuition without 

thinking through all the 

details 

I buy things on impulse 

I like to have new and 

exciting experiences and 

sensations 

Reward Drive BIS.BAS Scales 

BAS Fun seeking scale (abcd) 

 

BAS Drive (abcd) 

 

 

BAS Reward Responsiveness (abcd) 

 

SPSRQ 

Sensitivity to Reward (bd) 

 

I crave excitement and new 

experiences 

If I see a chance to get 

something I want, I move on 

it right away 

When I’m doing well at 

something, I love to keep at it  

Does the good prospect of 

obtaining money motivate 

you strongly to do things? 

From Dawe & Loxton (2004; p. 345); a Zelenski and Larsen (1999); b Caseras et al.(2003); c Miller 

et al.(2004); d Quilty and Oakman (2004) 
Revisiting the role of impulsivity in substance use: Rash impulsiveness & reward drive 

  

  

little evidence of the differential role played by these two facets of impulsiveness. 

However, Knyazev et al. (2004) found that BAS was a better predictor of substance use 

initiation than the EPQ scales, suggesting that BAS may also play a role in SUD’s, 

although the GWPQ has been found to have poor reliability and validity properties (see 

Zelenski and Larsen, 1999), which may have led to artificially inflated results (Caseras et 

al, 2003). 
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Table 4. 2  

Summary of studies using measures loading onto an RI-like factor 

Author/s Sample Measures Results Proposed 

Domain 

Cloninger et at 

(1988) 

 

 

 

Masse & Tremblay 

(1997) 

 

 

McGue et al.(2001) 

 

 

 

 

Shillington & Clapp 

(2002) 

 

 

 

 

 

 

Knyazev et al.(2004) 

 

 

 

Tarter et al.(2004) 

assessed at age 

11, followed up 

at age 27 

 

 

boys 10 and 15 

years 

 

 

boys and girls 

11-14 years 

 

 

 

boys and girls 

15 and 21 years 

 

 

 

 

 

 

male and 

female students 

aged 14-25 

 

boys and girls 

10-12 years 

followed up at 

age 19 

TPQ 

 

 

 

 

TPQ 

 

 

 

TRF 

 

 

 

 

Authors 

developed 

measure (e.g., 

"often does 

things without 

thinking") 

 

 

GWPQ, EPQ 

 

 

 

ADHD, CD, 

ODD symptoms; 

executive 

cognitive 

functioning 

 

↑ NS, ↓ HA predicted early 

onset  

 

 

 

↑ NS, ↓ HA  predicted onset 

of cigarette & alcohol use 

 

 

↑ oppositionality, 

hyperactivity/impulsivity, 

inattentiveness at age 11 

predicted use at age 14 

 

Alcohol and marijuana users 

had ↑ impulsivity than 

alcohol only users 

 

 

 

 

 

BAS a better predictor of 

substance use than EPQ 

scales 

 

↑ Neurobehaviour 

disinhibition predicted SUD 

and mediated environmental 

risk factors 

RI 

 

 

 

 

RI 

 

 

 

RI 

 

 

 

 

RI 

 

 

 

 

 

 

 

RD 

 

 

 

RI 

 

 

 

Recent reviews of the evidence of the neurobiological mechanisms underlying 

aspects of personality including behavioural inhibition and impulsivity, suggest that areas 

of the prefrontal cortex (dorsolateral prefrontal cortex, anterior cingulate, and orbitofrontal 

cortex) are associated with positive affectivity and approach behaviours while areas of the 
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limbic system (amygdale, hippocampus and nucleus accumbens) are associated with 

behavioural inhibition (Jejuez, Magidson, Mitchell, Sinha, Stevens, & De Wit, 2010; Sarah 

Whittle, Allen, Lubman, & Yücel, 2006). In a recent study of early adolescents (mean age  

= 12.6 years) using magnetic resonance imaging, Whittle, Yucel, Fortino, Barrett, Wood, 

Lubman, Simmons, Pantellis and Allen (2008) found a positive association between 

orbitofrontal cortex (OFC) and hippocampal volume, and effortful control (a higher order 

factor of the Early Adolescent Temperament Questionnaire comprising activation control, 

attention, and inhibitory control subscales). Whittle et al. (2008) suggest that there is 

greater OFC activity in adults than in adolescents, concluding that the OFC is likely to play 

a very important role in the development of behaviour regulation during this developmental 

period.   

In a review of the psychobiological evidence related specifically to the 

aforementioned distinct facets of impulsivity, Gullo and Dawe (2008) proposed the 2-

Component Approach to Reinforcing Substances (2-CARS) model. This illustrates the 

differential role of RI and RD in the initiation of substance use, and how these two factors 

convey risk to the development of substance use problems. In this model, it is argued that 

RD reflects individual differences in sensitivity to incentive motivation and appetitive 

behaviour following detection of reward cues. Once initiated, individuals high in RD have 

rapid and intense approach behaviours toward a desired goal or reward. However, these 

individuals’ ability to stop or change approach behaviour is intact, although is slightly 

impaired or weakened by the momentum of the approach behaviour. That is, the intensity 

of the approach behaviour increases the amount of time it takes for the high RD individual 

to stop or change an approach behaviour following its initiation. Individual differences in 
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RD have been linked to hypersensitivity in the functioning of the mesolimbic dopamine 

system (Beaver et al., 2006), an area of the brain vital for reward conditioning and incentive 

motivation (Depue & Collins, 1999). 

 Gullo and Dawe (2008) also argue that RI reflects individual differences in the 

ability to inhibit or change approach behaviour once it has been initiated. Individuals high 

in RI also have heightened sensitivity to reward and thus have rapid and intense RD-

initiated approach behaviours toward a desired goal or reward. However, unlike the high 

RD individual, the high RI person’s ability to stop or change approach behaviour is 

significantly impaired or disabled. That is, they either fail to stop or change approach 

behaviour, or they do so at a much slower rate than high RD individual, despite immediate 

and/or repeated negative feedback. Individual differences in RI have been linked to 

functioning in the orbitofrontal cortex (with serotonin involvement; Cools, Roberts, & 

Robbins, 2008), anterior cingulate cortex, and associated connections, particularly the 

striatal areas including the basal ganglia (Gray & McNaughton, 2000).  

 There is now evidence to suggest that changes in brain structure, including the 

frontal cortex, continue throughout adolescence and into adulthood. During this period of 

neurobiological change and development, it is thought that the brain, particularly areas 

involved in executive functioning, may be more sensitive to experiential input (Blakemore 

& Choudhury, 2006). In fact, recent studies have shown that the initiation of moderate to 

heavy alcohol use in early adolescents has a detrimental effect of neuropsychological 

functioning (Squeglia, Spadoni, Infante, Myers, & Tapert, 2009), and that these effects may 

be due to disruption or delay in white matter organisation (Clark, Thatcher, & Tapert, 2008; 

McQueeny et al., 2009).  Clark et al. (2008) suggest that white matter organisation is 
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critical for prefrontal cortex and limbic system development, the neural structures 

underlying cognitive, behavioural and emotional regulation, however alcohol-induced 

dysmaturation of white matter results in changes in the ability to evaluate the consequences 

of risky behaviours. Indeed, individuals who show greater increases in change in risk-

taking and sensation seeking over time are more likely to have used alcohol during early 

adolescence (MacPherson, Magidson, Reynolds, Kahler, & Lejuez, 2010). Thus, from a 

neurobiological level, it is essential that substance use initiation is delayed for as long as 

possible to reduce the potential harm to neural development. Finding ways to do this with 

adolescents is a challenge faced by researchers, early intervention and prevention 

specialists, parents, schools, and all levels government.  

Summary 

 This chapter has raised two methodological issues in the previous research on 

adolescent substance use and abuse. The first highlights the issue of measuring substance 

use in adolescence, and the importance of using composite measures of polysubstance use 

that include at the least, quantity and frequency measures. The use of a composite measure 

is of particular importance when testing complex models using structural equation 

modelling methods. The second issue highlights contemporary thinking regarding the 

construct of impulsivity. Consistently identified as a factor associated with substance use, 

researchers now agree impulsivity is at least a two-factor construct. These two factors have 

recently been labelled Reward Drive and Rash Impulsiveness. However, studies of the 

relationship between impulsivity and adolescent substance use have tended to use measures 

that appear to tap one component of impulsivity, Rash Impulsiveness (RI). One study in 

particular (see Knyazev et al., 2004) has also suggested Reward Drive (RD) may also play 
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a role in the development of substance use problems, although the relationship is unclear in 

this study, due to the poor reliability and validity of the BAS measure used. However, as 

Gullo and Dawe (2008) suggest, the evidence from psychobiological research points to the 

involvement of both RI and RD in the development of various patterns of substance use in 

young people. Given the likely differential role of these two components of impulsivity in 

substance use behaviours, the nature of the relationship between them and substance use in 

early adolescence requires further investigation.   

The current study aims to extend previous research which has identified impulsivity, 

family, and peer risk factors associated with substance use in early adolescence, by 

adopting a theoretically based two-factor model of impulsiveness. In adopting this 

conceptualisation, the current study will explore the relative contribution each of these 

factors has to substance use in early adolescence. The current study will also further add to 

our understanding of the mechanisms underlying risk-taking behaviours and substance use 

outcomes through systematic analysis of the relationship between impulsivity, prosocial 

risk taking behaviours, and substance use. Clarifying these relationships is important to 

understanding the risks associated with the early use of alcohol and other drugs. 

Understanding these relationships may also contribute to identifying those individuals who 

have the highest risk for poor developmental outcomes.  
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CHAPTER 5 

Aims and Hypotheses of the current study 

 The aim of the current study was to test a two-factor model of impulsivity and 

examine whether the factors of engagement in prosocial risk taking activities, served as 

mediators between more distal factors of personality and family environment, and 

substance use, in a sample of Grade 8 students. The proposed model and hypothesised 

structural pathways are presented in Figure 5.1. Consistent with current perspectives (Dawe 

et al., 2004; Gullo & Dawe, 2008), impulsivity was conceptualised as two factors; Rash 

Impulsivity (RI) a latent variable with four indicators (BAS-Fun Seeking, I7, SDQ-

Conduct, and SDQ-Hyperactivity); and Reward Drive (RD) a latent variable with three 

indicators (BAS-Reward Responsiveness, BAS-Drive, and Appetitive Motivation Scale). 

Family environment was also conceptualised as a latent variable with three indicators 

(Conflict and Cohesion subscales of the Family Environment Scale, and the Children of 

Alcoholics Screening Test). It was hypothesised that RI, RD, and family environment 

would contribute unique variance to the prediction of participation and engagement in 

prosocial behaviours and all of these factors would contribute unique variance to the 

prediction of alcohol and drug use in early adolescence. The contribution of each of these 

factors to substance use was also expected to be similar for males and females; thus 

structural invariance of the model across gender was also hypothesised.  
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Figure 5. 1. Hypothesised model and structural paths. For the purpose of clarity, hypothesised paths between exogenous 

variables have been excluded. Error variances are not shown in this figure. 
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Method 

Participants 

The sample consisted of 969 Grade 8 students from eight co-educational, secular 

and non-secular secondary schools in South-East Queensland, Australia. Demographic 

information is displayed in Table 5.1. With a mean age of 12.84 years (SD = .51), the 

sample was almost evenly split between males (48.3%) and females (51.7%). 

Procedure  

The proposed research received ethical clearance from the Griffith University 

Human Research Ethics Committee, Brisbane Catholic Education, and Education 

Queensland. Approval letters are presented in Appendix A. Approximately 20 secondary 

schools from four major geographical regions (Gold Coast, metropolitan Brisbane, the 

Sunshine Coast, and the Wide Bay-Burnett region), of Queensland, Australia, were 

randomly selected and invited to participate. A letter and information form outlining the 

study, along with a copy of the parent information and consent form, participant 

information form and the measures to be used, were mailed to the school principals. These 

are presented in Appendix B, C, D and E. Eight schools situated within each of the four 

major geographical regions accepted the invitation to participate in the study. 

Approximately one month prior to the survey, students were provided with a copy of the 

participant information sheet and a parent information and consent form. 
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Table 5. 1  

Sample Demographics 

 % Males (n) % Females (n) 

Cultural/Ethnic Identity   

     Aboriginal 2.5 (11) 1.2 (6) 

     Torres Straight Islander 0.5 (6) 0 

     Caucasian Australian 86.5 (405) 89 (446) 

     Asian 2.5 (11) 1.8 (9) 

     Hispanic 0.2 (1) 0.4 (2) 

     African 0.4 (2) 0.2 (1) 

     Other 6 (28) 6.6 (33) 

     Missing   

 

Mean Age 

 

12.87 (n=466) 

 

12.82 (n=497) 

SD 0.53 .50 

 

 

 

Consistent with recent studies (Bekman et al., 2010), informed passive (opt out) consent 

was obtained from the parents or guardian of potential participants. Passive consent was 

used in the current study as previous research has shown that active parental consent can 

inadvertently exclude the intended target group of at-risk adolescents. Active parental 

consent has also been shown to result in unrepresentative samples of adolescents who are 

less impulsive, less likely to report the use of licit and illicit substances such as alcohol and 

marijuana, and in which boys are under-represented (Anderman, Cheadle, Curry, Diehr, & 

et al., 1995; Esbensen, Miller, Taylor, He, & Freng, 1999; Frissell et al., 2004).  

The questionnaires were administered during class times, and took approximately 

30 minutes to complete. Standard instructions were given for each group of students. 

Students were encouraged to answer all questions honestly. To ensure confidentiality of 
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responses, no identifying information was requested from students. With the assistance of 

teachers, the survey was administered under test like conditions. To encourage students to 

work quickly and answer all the items, students were informed they would go into a raffle 

draw if they fully completed the survey. At the conclusion of the sessions, the winners were 

drawn and prizes handed out prior to the researchers leaving the school. The recruitment of 

schools to participate in the current study took place following approval from the Griffith 

University Ethics Committee, and the relevant research ethics committees of the schools’ 

governing bodies, and was conducted in accordance with their guidelines. 

Measures 

The measures used in this study assessed a number of factors thought to increase the 

risk of harmful patterns of substance use, as well as factors thought to provide protection 

from such use. The measured risk factors include impulsivity, parental substance use, the 

family environment characterised by conflict, and intrapersonal risk in the form of 

behavioural and emotional difficulties. The protective factors measured in this study were a 

cohesive family environment, prosocial behaviour and engagement in prosocial sport and 

recreation activities. Finally, a measure of the outcome variable of substance use was taken. 

Each measure is described in detail below and presented in Appendix F. 

Substance Use 

Alcohol Use. Lifetime alcohol use, age of first use, and quantity and frequency of 

alcohol consumption in the past three months were measured using 6 items. Two items 

(“Have you ever tried a drink containing alcohol?”, and “Have you ever had a full serve of 

alcohol?” had a dichotomous yes/no response. Three items (“How often do you have a 

drink containing alcohol?”, “How many standard drinks of alcohol do you have on a typical 



 

 

 

80 

day when you are drinking?”, and “How often do you have 6 or more standard drinks on 

one occasion?”) measuring quantity and frequency of alcohol consumption were taken from 

the Alcohol Use Disorders Identification Test (AUDIT). These items were scored on a 5-

point Likert scale. In the current study, these three AUDIT items were summed to produce 

a total quantity/frequency score, ranging from 0 (no use) to 12 (high quantity/high 

frequency use). The AUDIT is a 10-item self-report measure developed by the World 

Health Organisation as a brief screening instrument for identification of alcohol use 

disorders, and has demonstrated reliability and validity in adult populations (Saunders, 

Aasland, Babor, de le Fuente, & Grant, 1993). The AUDIT has shown good internal 

consistency with alpha’s ranging from .80 to .94 (Allen, Litten, Fertig, & Babor, 1997) and 

test-retest reliability over a six-week period (0.88) indicating 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 (mean age =  17.5, range = 12 – 21 years; (Kelly & 

Donovan, 2001). Knight, Sherritt, Harris, Gates and Chang (2003) found strong evidence 

for the criterion validity of the AUDIT in adolescents aged 14 to 18 years, although 

suggested the cut-point of 8 used for adults should be lowered to 2 for identifying alcohol 

problem use and 3 for identifying alcohol abuse or dependence in adolescents.  

Tobacco use. Participants’ lifetime use, age of first use, and quantity and frequency 

of tobacco use over the past three months were measured using four items. One item (“How 

often do you smoke a whole or part of a cigarette?”) had a 5-point Likert-scale response 

ranging from 0 (never) to 4 (4 or more times a week), and one item (“How many cigarettes 

do you have on a typical day when you smoke?”) had a 8-point Likert-scale response 
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ranging from 0 (1 or 2) to 7 (30 or more). Scores on these two items were summed to 

produce a total tobacco use quantity/frequency score ranging from 0 (no use) to 11 (high 

quantity/high frequency use).  

Cannabis Use. Participants’ lifetime use, age of first use, and frequency of cannabis 

use over the past three months were measured using four items. A total cannabis use 

frequency score was calculated by summing two items, one with a dichotomous yes/no 

response format (“Have you used this drug in the last 3 months?”), and one which required 

participants to specify the number of times they had used cannabis in the last three months 

(“About how many times have you used this drug in the last three months?”).  

Timeline Follow-Back (TLFB): Consistent with previous research on adolescent 

substance use (Collins et al., 2008), a self-administered TLFB calendar was included as a 

measure of substance use quantity and frequency. Participants were asked to mark any 

special occasions on their calendar, and then on days they drank or smoked tobacco, record 

the quantity used (number of standard drinks in the case of alcohol, and for tobacco, the 

number of cigarettes smoked). A chart with the number of standard drinks contained in 

different drink types was included to assist participants to record the quantity of alcohol 

used on each drinking occasion. In the current study, a three month TLFB was used in order 

to ensure that exceptional drinking occasions were captured (Heeb & Gmel, 2005).     

Composite Substance Use Measure. Consistent with previous research on 

adolescent substance use (Martel et al., 2009; Needle et al., 1989; Wills, Windle, & Cleary, 

1998) scores on the alcohol, tobacco and cannabis use measures were transformed into a 

composite score. In the current study, both an unweighted sum of frequencies and weighted 

composite score (Needle, Su & Lavee, 1989) were calculated for every respondent and then 
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used separately in the SEM analysis (see Reliability and Validity Tests section below for 

further details). Calculation of the unweighted sum of frequencies was done firstly by 

producing a total quantity/frequency score for each substance. The total score for alcohol 

and tobacco was calculated as a summated score, combining the quantity and frequency 

item responses, and the total score for cannabis was calculated as a summated score for the 

frequency of use. Next, the three total scores were summed to produce the unweighted sum 

of frequencies score. Calculation of the weighted composite score was done by conducting 

a Principle Component Analysis (PCA) of the three substance use measures which 

produced a one-factor solution (see Reliability and Validity Tests section below for further 

details). Next, the calculated weighted regression scores produced in the PCA provided the 

composite score for each respondent, and was then used in the SEM analysis. The weighted 

composite score calculated in the current study represents a variation of the composite 

score used in the Needle et al. (1989) study.  

Rutgers Alcohol Problems Index (RAPI). White and Labouvie’s (1989) RAPI is a 

23-item measure developed to assess alcohol related problems amongst adolescents.  

Respondents are asked to indicate on a four-point scale ranging from 0 (never) to 3 (more 

than 5 times) the number of times each of the listed problems occurred in the last 12 

months, as a result of their drinking. Example items include, ‘Went to school drunk or 

high’ and “Had a fight, argument, or bad feeling with a family member”. Possible total 

scores range from 0 indicating no problems, to 69 indicating severe problems. In the 

original study the authors established norms for both clinical and non-clinical samples. 

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) 
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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 .85 - .92 (Borsari & Carey, 2000; 

H. White & Labouvie, 1989). 

 Peer substance use: Consistent with previous large cohort studies (AIHW, 2002, 

2008), peer substance use was assessed following the format of items in National Drug 

Strategy Household Survey. Four items asked participants to indicate the proportion of 

friends who consumed alcohol, or used cigarettes or illicit drugs, or deliberately misused 

pharmacy medication, in the last three months. Response options to each item were None, 

A few, About half, Most, and All. 

Impulsivity 

BIS/BAS Scales.  Carver and White’s (1994) BIS/BAS scales were used in the 

current study as measures of Reward Drive and Rash Impulsivity. The BIS/BAS scales are 

comprised of 20-items designed to assess the affective sensitivity of two motivational 

systems, the Behavioural Inhibition System (BIS) and the Behavioural Activation System 

(BAS) sensitivity. The BIS scale consists of 7 items and measures an individual’s 

sensitivity to aversive or potentially threatening stimuli. Examples of item scales include “I 

worry about making mistakes” and “If I think something unpleasant is going to happen I 

usually get pretty worked up.” 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). BAS-FS items measure an individual’s desire 
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to seek out excitement (e.g. “I crave excitement and new sensations”), BAS-RR assesses an 

individual’s responses of expectation and positive affect toward rewarding stimuli (e.g. 

“When I see an opportunity for something I like I get excited right away”) and BAS-D 

measures an individual’s strength of desire to obtain a goal (e.g. “When I want something I 

usually go all-out to get it”). All items are scored on a 4 point-Likert scale ranging from 0 

(‘not true’) to 3 (‘very true’).   

The BIS/BAS scales have shown good psychometric properties reported in several 

studies. For example, Cronbach’s alpha for the BIS subscale (range from 0.73 to 0.76), the 

BAS-RR 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) demonstrates good internal consistency 

(Jorm et al., 1999; 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 correlates 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). 

Muris, Meesters, de Kanter and Timmerman (2005) used a modified version of the 

Carver and White (1994) BIS/BAS scales to assess younger children. Modification of the 

BIS/BAS Scales for children 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 = .81), with similar coefficients reported by others (Coplan, Wilson, 

Frohlick, & Zelenski, 2006). However, although the BIS/BAS Scales have been shown to 

have good validity and reliability and typically demonstrate a four-factor solution, Muris et 
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al. (2005) reported the satisfactory extraction of two factors (i.e., BIS and BAS). The 

current study used the modified version as participants were aged 12 when the study first 

began testing. Consistent with previous research (Cooper, Smillie, & Jackson, 2008; Dawe 

et al., 2004) the current study used the BAS subscales of Drive and Reward Responsiveness 

as indicators of the latent construct Reward Drive, while BAS Fun Seeking was used as an 

indicator of both latent constructs Reward Drive and Rash Impulsiveness. 

Appetitive Motivation Scale.  The Appetitive Motivation Scale (AMS) (Jackson & 

Smillie, 2004) is a 20-item scale designed to take into account the role appetitive stimuli 

has on impulsive behaviour. The AMS measures BAS from the perspective that the goal of 

obtaining a reward experience drives impulsive behaviour in the presences of appetitive 

stimuli. That is, the AMS has a greater focus on the rewarding stimuli rather than the 

impulsive behaviour. Example items on the AMS include “I actively look for new 

experiences” and “I like to be rewarded for what I do”. Items are dichotomously scored as 1 

(‘true’) and 0 (‘false’). Exploratory factor analysis of the AMS has shown the scale reflects 

a single factor and has shown good internal consistency in undergraduate university student 

samples with alpha’s ranging from .72 - .74 (Cooper et al., 2008; Jackson & Smillie, 2004; 

L. D. Smillie & Jackson, 2005). The AMS is also correlated with other measures of reward 

sensitivity such as BAS-RR, -D, and –FS, and I7 (Cooper et al., 2008; Jackson & Smillie, 

2004; L. D. Smillie & Jackson, 2005). In the current study the AMS was used as an 

indicator of the latent construct Reward Drive, as it has been shown to load onto a reward 

reactivity factor along with BAS-RR, -D, and –FS (Cooper et al., 2008). 

  I7. The I7 is a 54 item self-report questionnaire comprised of three subscales, 

impulsiveness (doing or saying thing without awareness or consideration of the potential 
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risks and consequences), venturesomeness (risk-taking with awareness and consideration of 

the potential risks and consequences), and empathy  (Eysenck, Pearson, Easting, & 

Allsopp, 1985). The impulsiveness subscale of the I7 was used in the current study, and 

comprises 19 items that are dichotomously scored as 1 (‘yes’) and 0 (‘no’). Example items 

on this subscale include “Do you generally do and say things without stopping to think” 

and “Do you usually make up your mind quickly”? Originally 23-items, the impulsiveness 

subscale of the I6  was shown to  have good internal consistency for both females (mean age 

= 12.60, SD = 2.07,  α = .82) and males (mean age  = 1.88, SD = 1.96, α = .80 ) (Eysenck, 

Easting, & Pearson, 1984). Similar reliability coefficients of the I7  impulsiveness subscale 

(α = .83) have been reported in other studies with adolescents and young adults (Leshem & 

Glicksohn, 2007). The I7 is correlated with other well known measures of impulsivity for 

example the Barrett Impulsivity Scale – 11 (Reynolds, Ortengren, Richards, & de Wit, 

2006). Consistent with previous research (Cooper et al., 2008; Dawe et al., 2004) the I7 was 

used in the current study as an indicator of the latent construct Rash Impulsiveness.  

Behavioural and Emotional Functioning 

Strengths and Difficulties Questionnaire (SDQ). The SDQ (Robert Goodman, 1997; 

R. Goodman, Meltzer, & Bailey, 1998) is a 25-item measure of internalizing, externalizing 

and prosocial behaviours developed for use with children and adolescents aged 6 – 16 years 

of age. Three versions of the SDQ; parent rated, teacher rated and self-report; have been 

developed to allow for multiple informants across settings. The SDQ comprises five 

subscales; conduct problems (e.g., “I fight a lot. I can make other people do what I want”), 

hyperactivity (e.g., “I think before I do things”), emotional symptoms (e.g., I am often 

unhappy, depressed or tearful”), peer problems (e.g., “Other people my age generally like 
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me”) and prosocial behaviour (e.g., “I am helpful if someone is hurt, upset or feeling ill”, “I 

often volunteer to help others”). 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 used in many countries and translated into numerous languages. 

The measure 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, 2001). Similarly acceptable 

reliabilities for the parent rated SDQ have been reported in an Australian sample of children 

aged 4 – 9 years of age (Hawes & Dadds, 2004). The SDQ has been shown to correlate 

highly with the Child Behavior Checklist (CBCL) and Rutter’s Child Behaviour 

Questionnaire (Goodman & Scott, 1999; Koskelainen, Sourander, & Kalijonen, 2000). 

The self-report SDQ has also been shown to be a reliable measure of child 

emotional and behavioural problems. The SDQ self-report has coefficient alpha’s ranging 

from .61 for peer problems to .82 for total difficulties (Goodman et al., 1998; Goodman, 

Meltzer, & Bailey, 2003), and also shows strong correlations with parent and teacher 

ratings (Muris, Meesters, Eijkelenboom, & Vincken, 2004). 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. More recently, confirmatory factor analysis has shown the five-factor 

model of the self-report to have a better, although modest fit with the data (Percy, 

McCrystal, & Higgins, 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). In the current study, 
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the hyperactivity and conduct subscales were used as measured variables for the latent 

factor Rash Impulsivity and the prosocial subscale as a measured variable for Prosocial 

Behaviours.  

Prosocial Risk Taking  

Prosocial Activities Scale (PAS): The PAS was developed for use in the current 

study as a measure of students’ participation in prosocial risk-taking activities. Zuckerman 

(1979, 2007) describes risk as a function of an objective situation and an individuals’ 

appraisal of that situation. Zuckerman suggests that an objective situation can be appraised 

in terms of the potential physical or emotional consequences. Risk behaviours, therefore, 

can be classified in terms of the potential for physical harm or injury, or mental or 

emotional harm or punishment. Following Zuckerman’s rationale, the PAS comprises a list 

of 14 sport and recreation activities that can be categorised accordingly (see Reliability and 

Validity Section below). Example PAS items identified as involving potential physical 

harm or injury (Physical-Risk) include Skateboarding, Rugby/AFL, and Dirt bike Riding. 

Example PAS items identified as involving potential emotional harm or punishment 

(Performance-Risk) include Public Speaking, Dance, and Singing. Respondents were asked 

to indicate the frequency of participation in each of the listed activities using a 5-point 

Likert-scale ranging from 0 (never) to 4 (4 or more times a week). Items corresponding to 

either Physical-Risk (score range = 0 – 32) or Performance-Risk (score range = 0 – 24) 

were summed to produce a total frequency score. 

Family Functioning 

Family Environment Scale. The Family Environment Scale (FES; Moos & Moos, 

1994) was used as a measure of the social environment of each respondent’s family. The 
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FES is a 90-item scale consisting of 10 subscales designed to assess three dimensions of 

family environments; Relationships (cohesion, expressiveness, conflict), Personal Growth 

(independence, achievement orientation, intellectual-cultural orientation, active-recreations 

orientation, moral-religious emphasis), and System Maintenance (organisation, control). 

The FES has a dichotomous, true/false response format for each item. The FES has been 

shown to have moderate to high levels of temporal stability and internal consistency (Moos 

& Moos, 1994).  The cohesion and conflict subscales of the Relationships dimension were 

used in the current study, as family relationships, particularly parent child bonding and 

parental and parent-child conflict have been identified in previous research as significant 

family risk factors for the development of substance use and abuse in adolescents (Oxford 

et al., 2000). 

Nine items asking respondents whether their family members supported each other 

and spent time together measure Family Cohesion. Two items were reverse scored, and 

then all responses were summed to form the subscale score. High scores are indicative of 

greater cohesion within the family. Moos and Moos (1994) reported internal consistency 

for the Cohesion subscale to be .78. In adolescent samples, the internal consistency of the 

subscale has been reported as .67 (Boyd, Gullone, Needleman, & Burt, 1997) and .68 

(Nation & Heflinger, 2006). 

Nine items, consisting of statements describing various ways in which family 

members manage disagreements and anger, measure Family Conflict. Four items were 

reverse scored and then all responses were summed to form the subscale score. Moos and 

Moos (1994) reported internal consistency for the Conflict subscale to be .75. In adolescent 
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samples, the internal consistency of the subscale has been reported as .72 (Boyd et al., 

1997) and .74 (Nation & Heflinger, 2006).  

Children of Alcoholics Screening Test (CAST-6). The CAST-6 (Hodgins, Maticka-

Tyndale, el-Guebaly, & West, 1993) is a six-item self-report measure of parental alcohol 

problems and represents a shortened version of the original 30-item measure designed to 

identify adult children of alcoholics (Jones, 1981). The CAST-6 has been shown to have 

good internal consistency with alpha’s ranging from .86 to.93 as well as good temporal 

stability with a one-month test-retest reliability coefficient of .83 (Charland & Cote, 1998; 

Havey & Dodd, 1995; Hodgins & Shimp, 1995). CAST-6 scores have been found to be 

highly correlated with the Michigan Alcoholism Screening Test (MAST; r = .82) another 

commonly used measure of parental alcohol problems (Hodgins & Shimp, 1995). CAST-6 

scores have also shown good external validity (r =.78) with high concordance with 

diagnoses of alcohol dependence using a semi-structured clinical interview (Charland & 

Cote, 1998). Hodgins and Shimp (1995) also found that a face to face clinical interview 

performed equally as well as the CAST-6 in identifying parental alcohol problems.  

Example items of the CAST-6, which are dichotomously scored 1 (‘yes’) or 0 (‘no’), 

include “Have you ever thought one of your parents had a drinking problem?” and “Did 

you ever wish that a parent would stop drinking?” The test’s authors suggest a cut-point of 

3 (i.e.,  3 or more ‘yes’ responses) most accurately discriminates between students who 

have a family history of parental alcohol problems from those who do not (Hodgins, 

Maticka-Tyndale, el-Guebaly, & West, 1995). 

 



 

 

 

91 

Results 

Data Analysis 

Data were analysed using the Statistical Package for the Social Sciences (SPSS) 

program version 14.1 (SPSS Inc., 2005).  The reliability and validity of measures were 

assessed as the first step in the analysis. The internal reliability of each of the measures 

used was assessed using Cronbach’s alpha. Principal Components Analysis (PCA) was 

conducted to assess the factor structure of the PAS and the weighted Composite Substance 

Use measure. The Kaiser-Meyer-Olkin (KMO) test of sampling adequacy was used to 

assess whether the data set was adequately factorable. KMO values > .50 are considered 

acceptable (Hutcheson & Sofroniou, 1999; Noruésis & SPSS Inc., 1993). Examination of a 

Scree Plot was used to determine the number of extracted factors, and item factor loadings 

and communalities were inspected to determine the factor structure.  

To examine gender differences in scores on all the key variables, one-way analysis 

of variance (ANOVA) was conducted using SPSS. The Levene statistic was inspected to 

determine whether the assumption of homogeneity of variance was met. To correct for the 

violation of this assumption, the Brown-Forsythe and Games-Howell statistics, which have 

been designed for use in data with unequal variances and sample sizes were used (Keppel 

& Wickens, 2004). 

To test for the hypothesised relationships between the predictor variables and 

substance use (see Figure 4.1) and to determine if the structural model was equivalent (i.e., 

invariant) across male and female groups, multigroup Structural Equation Modelling 

(SEM) was conducted using AMOS.6.0 (SPSS, 2005). As recommended by Byrne (2001) 

separate baseline structural models were assessed for each group. Model fit for each group 
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was examined and, where appropriate, model modifications made. The model with all 

parameters freed, was then run with the male and female groups simultaneously and again, 

where appropriate, model modifications made. The structural paths were then constrained 

to be equal across the male and female groups. Using the chi-square difference test with p < 

.05, the constrained and unconstrained models were compared to determine the presence of 

group differences. The source of these group differences were identified with a systematic 

evaluation of each structural path.  

Model fit was assessed using a number of methods. The overall model fit was 

evaluated by considering the significance of the maximum-likelihood chi-square test, 

although this test is often significant when sample size is large (Joreskog, 1993). As 

recommended by Bentler (2007), the general fit of the model was also assessed using the 

chi-square to degrees of freedom ratio (χ
2
/df), the root mean square error of approximation 

(RMSEA), the comparative fit index (CFI), and the standardized root mean square residual 

(SRMR). A model can be considered to have good fit to the data if χ
2
/df < 3 (Kline, 1998), 

CFI is close to or > 0.95, and SRMR is < 0.08 (Hu & Bentler, 1998). A RMSEA value < 

0.06 is indicative of good fit, although values in the range .05 to .08 represent acceptable fit 

(Browne & Cudeck, 1993; Hu & Bentler, 1998). To test the significance of single 

parameter estimates, the 5% significance criterion was adopted (i.e., t-value of parameters 

of > +1.96). Model misspecification was identified by examination of the standardised 

residual covariances and model modifications indices. Standardised residuals > 2.58 

indicate poor representation in the model (Joreskog, 1993). Inspection of modification 

indices provides information about whether model fit can be improved with constrained or 
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unconstrained parameters. Byrne (2001) suggests that correlated error covariances can 

occur in cases of overlapping questionnaire item content.  

The maximum-likelihood (ML) method of estimation was used in all analyses. A 

key assumption of the ML method is multivariate normality (West, Finch, & Curran, 1995). 

In the current study, inspection of Mardia’s Normalized coefficient revealed a significant 

violation of this assumption. To correct for this violation the Bollen-Stine bootstrap p, a 

bootstrap modification of model χ
2
, was also used as a significance test to evaluate the fit of 

the models. In addition, for these models, parameter estimates and standard errors were 

calculated using the bootstrap method (1000 samples) with bias-corrected 95% confidence 

intervals (Efron, 1988; Efron & Tibshirani, 1993; Neal & Simons, 2007). 

Data Screening 

Missing Data: Scores on measures of substance use, impulsivity, family 

environment, prosocial risk taking and externalising problem behaviours were screened for 

missing values, outliers, skewness and kurtosis.  Data from the TLFB calendar was 

excluded from further analysis due to missing data on quantity. One-hundred and thirty-five 

participants (12.7%) were found to have missing data on single items. Of those, 46 cases 

(4.3%) were missing more than 10% of data on three or more questionnaires. These cases 

were excluded from further analysis. Missing values on total scale scores for the remaining 

89 cases (8.4%) were imputed using the SPSS program Missing Value Analysis. Little’s 

MCAR test resulted in a significant 
2 

= 549 (df = 331, sig. = .000), indicating data were 

not missing completely at random. However, the level of missing data on all variables was 

less than 5% and under such conditions, missing at random (MAR) is inferred and the 

various methods for addressing missing values produce similar results (Tabachnick & 
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Fidell, 2001). Expectation Maximisation (EM), a maximum likelihood estimate, was 

therefore used to impute missing data, as this technique provides the most accurate estimate 

of randomly missing data (Schafer & Graham, 2002; Tabachnick & Fidell, 2001). Finally, 

ten cases were identified as having missing data on gender, and were removed from further 

analysis, leaving a sample of 1004 cases.  

Normality: Eight variables were found to be positively skewed or to have kurtosis 

and one was found to have negative skew. The extent of skewness and kurtosis ranged from 

mild to severe. As the sample size is large, inspection of normal probability plots was 

undertaken in accordance with the recommendations of Tabachnick and Fidell (2001).  

Measures of cannabis use (z = 13.15, p < .001) and tobacco use (z = 5.44, p<.001) showed 

significant positive skew, while measures of alcohol use (z = 2.47, ns) showed moderate 

positive skew. CAST-6 (z = 1.23, ns), Physical-Risk (z = 1.26, ns) and Performance-Risk (z 

= 1.30, ns) also showed mild positive skew. The FES-Cohesion (z = -1.01, ns) subscale was 

found to be mildly negatively skewed. SDQ-Conduct was found to be significantly skewed 

(z = 4.50, p < .001). RAPI was found to be significantly skewed (z = 6.21, p < .001) and to 

show severe kurtosis (z = 40.84, p < .001). A square root transformation of the RAPI failed 

to adequately reduce the severity of the kurtosis (z = 29.94, p < .001), and this measure was 

subsequently excluded from further analysis. Measures of peer substance use were found to 

have severe skew and kurtosis. Peer alcohol use showed severe skew (z = 26.14, p < .001) 

and severe kurtosis (z = 764.81, p < .001). A square root transformation failed to 

adequately reduce the severity of the kurtosis (z = 25.28). Peer cannabis use showed 

significant skew (z = 4.34, p < .001) and severe kurtosis (z = 22.25, p < .001). A square 

root transformation reduced the severity of the kurtosis, although not below the level of 
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significance (z = 7.14, p < .001). Peer tobacco use showed moderate skew (z = 2.48, ns) 

and significant kurtosis (z = 6.99, p < .001). A square root transformation brought peer 

tobacco use into normality. On the basis of these data, in particular the key variable of peer 

alcohol use, all of the peer substance use measures were subsequently excluded from 

further analysis.  

Outliers: Twenty-seven cases (2.7%) were identified as univariate outliers and 

removed from further analysis. As SEM analysis is sensitive to the presence of multivariate 

outliers, eight cases (0.80%) were identified through Mahalanobis distance using AMOS 6, 

with p <.001 and removed from further analysis (West et al., 1995). With univariate and 

multivariate outliers removed, 969 cases remained for final analysis.  

Reliability and Validity 

  As shown in Table 5.2, all scales were found to have acceptable internal reliability. 

Prior to creating the weighted composite score of substance use, a Principal Components 

Analysis was conducted to ensure adequacy of this composite measure. The Kaiser-Meyer-

Olkin test of sampling adequacy (.57) was acceptable (Hutcheson & Sofroniou, 1999; 

Noruésis & SPSS Inc., 1993). Examination of the correlation matrix revealed there were no 

correlations >.8 indicating an absence of multicollinearity. Examination of a Scree plot 

revealed a one- factor solution, which accounted for 47.61% of the variance. Details of the 

resultant factor loadings are presented in Table 5.3. As noted earlier, the utility of various 

composite measures of adolescent substance use has been demonstrated in previous 

research (Needle et al., 1989). To ensure the reliability of the composite measure created 

for this study, a sum of frequencies of substance use was also calculated. The correlation 

between these two composite measures (r = .98), suggests both to be almost identical. 
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Confirmatory Factor Analysis of a one-factor model of substance use, with alcohol, tobacco 

and cannabis use as indicators, showed good fit between the estimated model and the 

observed data (χ
2
 (4, n = 964) = 6.41, p < .000; χ

2
/df = 1.60; CFI = 1.00; RMSEA = .025; 

SRMR = .018) adding further support for the utility of the composite measure. The 

weighted composite score for substance use was therefore retained and used in subsequent 

analysis.  

 

Table 5. 2  

Summary of means, standard deviations and Cronbach’s alpha coefficients of key 

Measures.  

Measure M (SD) % > clinical 

cutpoints 
 

Impulsivity    

   BAS-RR 10.02 (2.84) NA .72 

   BAS-Drive 4.91 (2.95) NA .80 

   BAS-FS 6.18 (2.69) NA .72 

      I
7
 1.34 (1.84) NA .82 

   AMS 14.40 (3.35) NA .74 

Behaviour    

   SDQ-Conduct   2.73 (2.08) 32.61 .68 

   SDQ-Hyperactivity 4.52 (2.43) 33.85 .68 

   SDQ-Prosocial 6.97 (1.97) 29.72 .72 

   RAPI 2.89 (7.46) NA .95 

Prosocial Risk-Taking    

   PAS Physical-Risk 7.19 (6.23) NA .80 

   PAS Performance-Risk 3.92 (3.84) NA .62 

Family Environment    

   CAST 9.46 (4.56) 23.74 .84 

   FES-Cohesion 6.62 (2.05) NA .65 

   FES-Conflict 3.04 (2.34) NA .74 

Peer Substance Use    

   Peer Alcohol Use 1.07 (3.07) NA - 

   Peer Cannabis Use 0.16 (0.53) NA - 

   Peer Tobacco Use 0.38 (0.74) NA - 

Note. N=969. 
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Table 5. 3  

Factor weights for the substance use measures  

 Factor Communalities 

Measure   

AUDIT .72 .51 

Tobacco Use .76 .58 

Cannabis Use .58 .34 

Note. N=969. 

As noted earlier, the PAS was developed for use in this study as a measure of 

participation in activities thought to involve a level of prosocial risk. A Principal 

Components Analysis was conducted to estimate the number of factors, absence of 

multicollinearity, and factorability of the correlation matrices. The Kaiser-Meyer-Olkin test 

of sampling adequacy (.83) indicated the data set was adequately factorable.  Examination 

of the correlation matrix revealed there were no correlations >.8 indicating an absence of 

multicollinearity. Examination of a Scree plot revealed a two- factor solution. Further 

examination found the best solution to be two factors using an orthogonal rotation, which 

accounted for 36.34% of the variance.  PAS items Rollerblading and Rock Climbing or 

Abseiling were found to have significant split-loadings, and Volunteer Surf Life Saving or 

Fire Fighting, was found to have weak loadings (see Table 5.4). These three items were 

removed from the scale. Factors 1 and 2 were labelled PAS Physical-Risk and PAS 

Performance-Risk, respectively. Internal consistency of each of these subscales was 

calculated using Cronbach’s alpha coefficients. The alpha for the Physical-Risk subscale 

was good (  = .80), with all items correlating moderately well with the total score for the 

scale (r ranged from .39 to .59).  
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Table 5. 4  

Factor loadings for the Prosocial Activities Scale (PAS)  

 Factor Communalities 

Prosocial Activities Scale items 

 

1 2  

Skateboarding .67 -.05 .45 

Martial Arts or Boxing .52 .09 .28 

Public Speaking or Debating .11 .55 .32 

Rollerblading .30 .33 .20 

Water Skiing or Wakeboarding .66 .16 .46 

Performance Drama or Theatre -.10 .71 .51 

Mountain Biking or BMX .68 -.04 .47 

Dirt-bike or Motor-cross riding .70 -.08 .50 

Rock Climbing or Abseiling .50 .31 .35 

Surfing or Bodyboarding .59 .07 .35 

Rugby or AFL .60 -.05 .36 

Volunteer Surf Life Saving or Fire Fighting .24 .29 .14 

Netball or Basketball .03 .41 .17 

Performing Dance -.14 .69 .50 

Performing Singing -.03 .69 .48 

Performing in a band .19 .42 .21 

Go-Kart Racing .63 .18 .43 

Note. N=969 

 

The alpha for the Performance-Risk subscale was .62. Item-total correlations on this 

subscale ranged from r = .21 to .48.  

It should be noted that prior to conducting the PCA, item analysis was performed to 

ensure the PAS items were measuring participation in activities the sample actually 

engaged in. Two items were found to have a very high rate of non-participation. These 

items, Parachuting or Hang Gliding (94%) and Sailboarding or Sailing (88%), were 

excluded from the scale and further analysis. 
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Descriptive Information 

 Pattern’s of substance use. Descriptive data on substance use is displayed in Tables 

5.5 – 5.7. A high percentage of the sample (87% of males and 82% of females) had tried an 

alcoholic drink in their lifetime. On average, almost 50% of males and 35% of females had 

consumed a full-serve of alcohol before the age of 12 years. While the majority of students 

(58% males and 69% of females) reported they had not consumed alcohol in the last 3 

months, 31% of males and 23% of females reported they consumed alcohol on a monthly or 

less basis, while 8% of males and 7% of females reported they drank alcohol on a weekly 

or fortnightly basis. The most commonly reported quantity of alcohol consumed was 1 or 2 

standard drinks per drinking occasion, and the vast majority of students reported they did 

not drink at risky levels. However, almost 7% of males and females consumed 6 or more 

standard drinks on anyone occasion on a monthly basis. Table 5.6 shows that for males and 

females, the majority of students reported they had never smoked a cigarette, and of those 

who did, very few reported they smoked regularly. Similarly, as shown in Tables 5.7, very 

few students reported they had ever tried cannabis, or used cannabis on a regular basis. As 

shown in Table 5.8, males were found to have significantly higher mean scores on alcohol 

use indicating increased use compared with their female counterparts. 

Prosocial risk-taking. As expected, males reported higher rates of participation in 

physical-risk activities than females, and females reported higher rates of participation in 

performance-risk activities than males (see Table 5.9).   
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Table 5. 5  

Self-reported patterns of alcohol use  

 % Males (n) % Females (n) 

Ever Tried Alcohol   

     Yes 86.97 (407) 81.64 (409) 

     No 12.82 (60) 18.16 (91) 

     Missing 0.21 (1) 0.20 (1) 

Ever consumed a full serve of alcohol   

     Yes 48.29 (226) 34.33 (172) 

     No 51.50 (241) 65.47 (328) 

     Missing 0.21 (1) 0.20 (1) 

Age of first use of alcohol   

     Mean 11.34 11.75 

     SD 1.91 1.23 

Frequency of alcohol use in last 3 months   

     Never 57.48 (269) 69.06 (346) 

     Monthly or less 31.41 (147) 22.75 (114) 

     2 – 4 times a month 7.91 (37) 6.99 (35) 

     2 –3 times a week 2.35 (11) 1.00 (5) 

     4 or more times a week 0.21 (1) 0 

     Missing 0.64 (3) 0.20 (1) 

Usual number of standard drinks per 

drinking occasion 

  

     None 51.50 (241) 65.47 (328) 

     1 or 2 35.68 (167) 24.75 (124) 

     3 or 4 6.20 (29) 4.99 (25) 

     5 or 6 3.21 (15) 2.00 (10) 

     7 to 9 0.64 (3) 0.40 (2) 

     10 or more 1.06 (5) 1.00 (5) 

     Missing 1.71 (8) 1.40 (7) 

Frequency of risky drinking (6 or more 

standard drinks per drinking occasion 

  

     Never 82.26 (385) 86.83 (435) 

     Less than monthly 8.55 (40) 5.59 (28) 

     Monthly 7.26 (34) 6.39 (32) 

     Weekly 0.64 (3) 0.60 (3) 

     Almost daily 0.21 (1) 0 

     Missing 1.07 (5) 0.60 (3) 
Note. Descriptive data are based on a final sample of 969 cases. Missing data imputation using 

expectation maximisation for SEM analysis was conducted for total scale scores only. Therefore, 

missing data on individual items remains within the data set.  
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Table 5. 6  

Self-reported patterns of tobacco use  

 % Males (n) % Females (n) 

Ever smoked tobacco   

     Yes 16.67 (78) 15.17 (76) 

     No 82.91 (388) 84.23 (422) 

     Missing 0.43 (2) 0.60 (3) 

Age first smoked tobacco   

     Mean 10.62 11.29 

     SD 2.81 1.71 

Frequency of smoking tobacco   

     Never 92.09 (431) 92.61 (464) 

     Monthly or less 5.13 (24) 3.79 (19) 

     2 – 4 times a month 1.28 (6) 1.00 (5) 

     2 –3 times a week 0.85 (4) 1.00 (5) 

     4 or more times a week 0.43 (2) 0.60 (3) 

     Missing 0.21 (1) 1.00 (5) 

 

 

Table 5. 7  

Self-reported lifetime cannabis use  

 % Males (n) % Females (n) 

Ever tried cannabis   

     Yes 3.42 (16) 0.80 (4) 

     No 95.30 (446) 98.60 (494) 

     Missing 1.28 (6) 0.60 (3) 

Age of first use of cannabis   

     Mean 11.88 11.25 

     SD 2.06 1.50 

Frequency of cannabis use in the last 3 months   

     Never 97.65 (457) 98.60 (494) 

     Monthly or less 1.07 (5) 0.60 (3) 

     2 – 4 times a month 0.21 (1) 0 

     2 –3 times a week 0 0 

     4 or more times a week 0 0 

     Missing 1.07 (5) 0.80 (4) 
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Table 5. 8  

Means, standard deviations and group differences between males and females on measure 

of substance use 

Group Male n= 468 Female n=501 Univariate Group Differences 

 M (SD) M (SD) F  

Substance     

Alcohol .98 (1.63) .71 (1.46) 7.19** Males > Females 

Tobacco .13 (.53) .13 (.61) .04 Ns 

Cannabis .03 (.28) .01 (.20) 1.67 Ns 

 

 

Table 5. 9  

Means, standard deviations and group differences between males’ and females’ 

participation in prosocial risk-taking activities 

Group Male n= 468 Female 

n=501 

Univariate Group Differences 

 M (SD) M (SD) F  

Prosocial Risk-Taking     

   PAS Physical-Risk 9.95 (6.52) 4.58 (4.57) 222.52** Males > Females 

   PAS Performance-Risk 2.38 (2.81) 5.29 (4.02) 168.49** Females > Males 
PAS = Prosocial Activities Scale.  ** p<.01. 

 

 

Table 5.10 shows Rugby/AFL, Mountain Biking/BMX, Surfing/Bodyboarding, and 

Skateboarding had the highest rates of participation amongst males. Table 5.11 show 

Netball/Basketball, Drama/Theatre and Dance had the highest rates of participation 

amongst females. 
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Table 5. 10  

Males reported frequency of participation in physical- and performance-risk activities  

 

Frequency  

Never 

% (n) 

 

< 

Monthly 

% (n) 

2-4 

times a 

month 

% (n) 

2-3 times 

a week 

% (n) 

>4 times 

a week 

% (n) 

Missing 

Physical-risk activities       
  Skateboarding 33.55 

(157) 

26.07 

(122) 

13.24 

(62) 

10.26 

(48) 

14.96 

 (70) 

1.92  

(9) 
  Martial Arts/Boxing 55.34 

(259) 

17.30 

(81) 

7.69  

(36) 

9.62  

(45) 

8.12 

(38) 

1.92  

(9) 
  Water skiing/ 

  wakeboarding 
58.33 

(273) 

22.44 

(105) 

10.26 

(48) 

1.50 

(7) 

5.34  

(25) 

2.14  

(10) 
  Mountain Biking/BMX 29.70 

(139) 

21.79 

(102) 

16.45 

(77) 

9.62 

(45) 

20.30 

(95) 

2.14  

(10) 
  Dirt bike riding/ Moto- 

  cross 
50.85 

(238) 

18.16 

(85) 

11.97  

(56) 

5.34  

(25) 

11.54 

(54) 

2.14  

(10) 
  Surfing/Body boarding 32.48 

(152) 

18.80 

(88) 

17.09 

(80) 

14.10 

(66) 

15.17 

(71) 

2.35  

(11) 
  Rugby/ AFL 30.56 

(143) 

14.32 

(67) 

14.10 

(66) 

13.89 

(65) 

25.00 

(117) 

2.14  

(10) 
  Go-Kart racing 54.06 

(253) 

28.42 

(133) 

7.69  

(36) 

2.35  

(11) 

5.34 

(25) 

2.14  

(10) 

Performance-risk 

activities  

      

  Public speaking/Debating 74.79 

(350) 

16.67 

(78) 

3.84 

(18) 

1.07 

(5) 

1.50 

(7) 

2.14 

(10) 
  Performance  

  Drama/Theatre 
66.88 

(313) 

18.80 

(88) 

4.70 

(22) 

4.91 

(23) 

2.56 

(12) 

2.14  

(10) 

  Netball/Basketball 56.20 

(263) 

18.80 

(88) 

8.12 

(38) 

6.41 

(30) 

7.91 

(37) 

2.56  

(12) 
  Dance 92.09 

(431) 

4.27 

(20) 

0.21  

(1) 

0.43  

(2) 

0.64  

(3) 

2.35 

(11) 
  Singing 88.89 

(416) 

6.20 

(29) 

1.07  

(5) 

0.85  

(4) 

0.64 

(3) 

2.35 

(11) 

  Band 81.41 

(381) 

8.97 

(42) 

3.21 

(15) 

1.92  

(9) 

2.35 

(11) 

2.14  

(10) 
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Table 5. 11  

Females reported frequency of participation in physical- and performance-risk activities  

Frequency  

Never 

% (n) 

 

< 

Monthly 

% (n) 

2-4 

times a 

month 

% (n) 

2-3 times 

a week 

% (n) 

>4 times 

a week 

% (n) 

Missing 

Physical-risk activities       
  Skateboarding 56.09  

(281) 

29.94  

(150) 

8.18  

(41) 

3.79 

(19) 

1.40  

(7) 

0.60 

(3) 
  Martial Arts/Boxing 76.65 

(384) 

12.38  

(62) 

4.59  

(23) 

3.79  

(19) 

2.00  

(10) 

0.60 

(3) 
  Water skiing/ 

  wakeboarding 
72.06  

(361) 

17.76  

(89) 

7.19  

(36) 

1.40  

(7) 

1.00  

(5) 

0.60 

(3) 
  Mountain Biking/BMX 63.07  

(316) 

18.76  

(94) 

9.98  

(50) 

4.19  

(21) 

3.39  

(17) 

0.60 

(3) 
  Dirt bike riding/ Moto- 

  cross 
79.24  

(397) 

9.98  

(50) 

6.59  

(33) 

1.80 

(9) 

1.80  

(9) 

0.60 

(3) 
  Surfing/Body boarding 43.11  

(216) 

24.95  

(125) 

16.57  

(83) 

7.98  

(40) 

6.79  

(34) 

0.60 

(3) 
  Rugby/ AFL 65.07  

(326) 

15.97  

(80) 

9.98  

(50) 

5.79  

(29) 

2.59  

(13) 

0.60 

(3) 
  Go-Kart racing 79.44  

(398) 

13.97  

(70) 

2.99  

(15) 

1.00  

(5) 

2.00  

(10) 

0.60 

(3) 

Performance-risk 

activities  

      

  Public speaking/Debating 60.48  

(303) 

26.55  

(133) 

8.58  

(43) 

2.79  

(14) 

1.00  

(5) 

0.60 

(3) 
  Performance  

  Drama/Theatre 
39.12  

(196) 

28.54  

(143) 

13.37  

(67) 

11.98  

(60) 

6.39  

(32) 

0.60 

(3) 

  Netball/Basketball 32.35  

(162) 

17.76  

(89) 

14.77  

(74) 

21.96  

(110) 

12.57  

(63) 

0.60 

(3) 
  Dance 60.48 

(303) 

17.17  

(86) 

7.39  

(37) 

5.99  

(30) 

8.38  

(42) 

0.60 

(3) 
  Singing 68.86  

(345) 

14.97  

(75) 

6.79  

(34) 

2.99  

(15) 

5.79  

(29) 

0.60 

(3) 

  Band 77.84 

(390) 

9.18  

(46) 

5.79  

(29) 

3.79  

(19) 

2.79  

(14) 

0.60 

(3) 
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Individual and family. Means, standard deviations and significance levels are shown 

in Tables 5.12. Males were found to have significantly higher mean scores than females on 

two measures of rash impulsivity (BAS-FS and I7) and on one measure of reward drive 

(AMS). Males were found to have significantly higher mean scores on the SDQ Conduct 

and Hyperactivity subscales, indicating increased problems in these areas  

 

Table 5. 12  

Means, standard deviations and group differences between males and females on 

individual and family measures  

Group Male n= 468 Female 

n=501 

Univariate Group Differences 

 M (SD) M (SD) F  

Impulsivity     

   BAS-RR 10.21 (2.85) 9.85 (2.82) 3.70 Ns 

   BAS-Drive 5.10 (2.77) 4.71 (3.09) 4.30 Ns 

   BAS-FS 6.47 (2.61) 5.88 (2.72) 11.92** Males > Females 

      I
7
 10.03 (4.45) 8.90 (4.62) 15.06** Males > Females 

   AMS 14.79 (3.20) 14.00 (3.44) 13.65** Males > Females 

Behaviour     

   SDQ-Conduct 3.16 (2.04) 2.32 (2.03) 40.74** Males > Females 

   SDQ-Hyperactivity 4.78 (2.38) 4.25 (2.45) 11.47** Males > Females 

   SDQ-Prosocial 6.42 (1.91) 7.50 (1.88) 78.97** Females > Males 

   RAPI 3.08 (7.81) 2.72 (7.13) .55 Ns 

Family Environment     

   CAST 1.20 (1.72) 1.48 (1.94) 5.80 Ns 

   FES-Cohesion 6.56 (1.96) 6.68 (2.13) .78 Ns 

   FES-Conflict 3.10 (2.26) 2.98 (2.41) .60 Ns 

Peer Substance Use     

   Peer Alcohol Use 1.18 (4.30) .97 (.99) 1.22 Ns 

   Peer Cannabis Use .19 (.60) .13 (.45) 2.95 Ns 

   Peer Tobacco Use .35 (.72) .41 (.76) 1.66 Ns 
Note. BAS-RR = Behavioural Activation System subscale Reward Responsiveness; BAS-Drive = 

Behavioural Activation System subscale Drive; BAS-FS = Behavioural Activation System subscale 

Fun Seeking; I
7 

= Impulsivity subscale of Eysenck Personality Scales; AMS = Appetitive 

Motivation Scale; CAST-6 = Children of Alcoholics Screening Test; FES = Family Environment 

Scales; SDQ = Strengths and Difficulties Questionnaire; PAS = Prosocial Activities Scale; RAPI = 

Rutgers Alcohol Problems Index. ** p < .01. 
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compared with their female counterparts. Females, on the other hand, were found to have 

significantly higher scores on the SDQ Prosocial subscale, indicating increased prosocial 

behaviour. There were no significant differences between males and females on all three 

family environment measures, RAPI scores or measures of peer substance use.  

SEM Analysis : Testing the Hypothesised Model 

Males. The bivariate correlation matrix, means and standard deviations for the male 

group are presented in Table 5.13. Inspection of the correlation matrix revealed there were 

no correlations between indicators >.90, suggesting an absence of multicollinearity. The 

model fit between the estimated model and the observed data was evaluated. Model 1 

Males (χ
2 

(62, n = 468) = 220.57, p < .000) was significant indicating a lack of fit to the 

data. The chi-square statistic, however, is sensitive to sample size and a significant result is 

not unexpected in large sample sizes (Byrne, 2001). Further examination of the relevant fit 

indices, as shown in Table 5.14, also indicate the model did not have good fit. The ratio of 

the estimate to its degrees of freedom was above 3. The CFI was well below .95, indicative 

of poor model fit. However, the CFI is affected by the number of parameter estimates in a 

model and is dependent on the average size of the correlations in the data, such that if the 

average correlation between variables is not high, then the CFI will not be very high 

(Kenny & McCoach, 2003). In the case of the current model, the CFI may be low, due to 

the number of non-significant parameter estimates, resulting in a low average correlation 

among the variables. The RMSEA was below .08 suggesting small differences between 

variances of the sample and the estimated population. The SRMR was also below .08, 

suggesting acceptable fit to the data.  
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Table 5. 13  

Bivariate correlations, means, and standard deviations for males 

Note. BAS-RR = Behavioural Activation System subscale Reward Responsiveness; BAS-Drive = Behavioural Activation System subscale 

Drive; BAS-FS = Behavioural Activation System subscale Fun Seeking; I
7 
= Impulsivity subscale of Eysenck Personality Scales; AMS = 

Appetitive Motivation Scale; CAST-6 = Children of Alcoholics Screening Test; FES = Family Environment Scales; SDQ = Strengths and 

Difficulties Questionnaire; PAS = Prosocial Activities Scale.  *  p<.01, ** p<.00  

 

1. BAS-RR 

2. BAS-Drive 

3. BAS-FS 

4. CAST 

5. FES-Conflict 

6. FES-Cohesion 

7. AMS 

8. I
7
 

9. SDQ-Conduct 

10. SDQ-Hyperactivity 

11. SDQ-Prosocial 

12. PAS Physical-Risk 

13. PAS Performance-Risk 

14. Substance Use 

 

M 

SD 

1. 

-- 

.47** 

.46** 

.04 

.06 

.02 

.23** 

.18* 

.09* 

.10* 

.18** 

.21** 

.09 

.06 

 

10.21 

2.85 

2. 

 

-- 

.37** 

.14** 

.19** 

-16** 

.20** 

.29** 

.22** 

.20** 

-03 

.22** 

.13** 

.17** 

 

5.10 

2.77 

3. 

 

 

-- 

.07 

.23** 

-.13** 

.35** 

.47** 

.32** 

.32** 

-.04 

.23** 

-.03 

.30** 

 

6.47 

2.61 

4. 

 

 

 

-- 

.35** 

-27** 

.01 

.16** 

.30** 

.11* 

-.09 

.08 

.07 

.16** 

 

1.20 

1.72 

5. 

 

 

 

 

-- 

-.58** 

.05 

.48** 

.49** 

.35** 

-.28** 

.07 

-.02 

.21** 

 

3.10 

2.26 

6. 

 

 

 

 

 

-- 

.06 

-.35** 

-.40** 

-.29** 

.34** 

-.01 

.01 

-.15** 

 

6.56 

1.96 

7. 

 

 

 

 

 

 

-- 

.31** 

.15** 

.19** 

.14* 

.25** 

.04 

.21** 

 

14.79 

3.20 

8. 

 

 

 

 

 

 

 

-- 

.57** 

.59** 

-.26** 

.20** 

-.07 

.29** 

 

10.03 

4.45 

9. 

 

 

 

 

 

 

 

 

-- 

.45** 

-.36** 

.18** 

.06 

.29** 

 

3.16 

2.04 

10. 

 

 

 

 

 

 

 

 

 

-- 

-.20** 

.15** 

-.09* 

.12* 

 

4.78 

2.38 

11. 

 

 

 

 

 

 

 

 

 

 

-- 

-.02 

.15** 

-.13** 

 

6.42 

1.91 

12. 

 

 

 

 

 

 

 

 

 

 

 

-- 

.19** 

.26** 

 

9.95 

6.52 

13. 

 

 

 

 

 

 

 

 

 

 

 

 

-- 

.07 

 

2.38 

2.82 

14. 

 

 

 

 

 

 

 

 

 

 

 

 

 

-- 

 

-.04 

.56 
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 Inspection of the standardised residual covariances revealed 7.14% were >2.58, the 

cutoff recommended by Byrne (2001). Closer inspection revealed a pattern of unacceptably 

large standardised residual covariances between SD-Conduct and BAS-RR (z = 3.772), 

SDQ-Conduct and PAS-Performance Activities (z = 3.974), and SDQ-Conduct and CAST-

6 (z = 3.736). In addition, SDQ-Conduct was significantly skewed (z = 4.499, p < .001). On 

the basis of these data and to improve model fit, SDQ-Conduct was removed from the 

model. Inspection of the modification indices also suggested model fit would be improved 

if the error variances of Physical-Risk and Performance-Risk activities were allowed to 

covary (see Appendix G). These correlated error variances may be related to some overlap 

in the construct of these measures. Using the test statistic cutoff of > + 1.96 at a probability 

level of .05, six hypothesised paths were nonsignificant in the model (see Table 5.15). 

 Model 2 Males is presented in Figure 5.2. The model fit between the estimated  

model and the observed data were evaluated. Model 2 Males (
2 

(49, n = 468) = 156.65, p < 

.000) was significant. Examination of the relevant fit indices, as shown in Table 5.14, 

suggest the model had acceptable fit with the data. The ratio of the 
2 

statistic to its degrees 

of freedom was slightly above 3. The CFI was improved although still below .95. The 

RMSEA and the SRMR were below .08 indicating adequate fit to the data. Inspection of 

the standardised residual covariances revealed 4.10% were >2.58, the cutoff recommended 

by Byrne (2001). Using the test statistic cutoff of > + 1.96 at a  

 probability level of .05, six hypothesised paths were non-significant in the model. These 

non-significant paths are shown in Table 5.16. To allow for testing invariance across the 

male and female groups, these non-significant paths were not deleted from the model. 

Using the chi-square difference test (χ
2

diff (13) = 63.92, p < .05), the aforementioned post- 
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Table 5. 14  

Model fit indices for the male group  

Goodness-of-fit Measure 

 

Model 1 Males Model 2 Males 

Chi-Square Value 220.57 156.65 

df 62 49 
2
 /df 3.56 3.20 

CFI .78 .83 

RMSEA .074 .069 

SRMR .072 .060 

Note. df  = degrees of freedom, 
2
 /df = chi-square divided by degrees of freedom, CFI = 

Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation, SRMR = 

Standardised Root Mean Square Residual. 

 

 

Table 5. 15  

Non-significant paths from Model 1 Males  

Hypothesised Path Unstandardised 

coefficient 

S.E. p 

 

RI → Substance Use 

 

-.09 

 

.16 

 

.56 

RI → Physical-Risk .81 .80 .31 

RD → Substance Use .10 .06 .09 

Family Environment → Substance Use -.10 .06 .13 

Family Environment → Physical-Risk .49 .44 .27 

Performance-Risk → Substance Use -.01 .02 .76 
Note. p = .05. 
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Table 5. 16  

Non-significant paths from Model 2 Males  

Hypothesised Path Unstandardised 

coefficient 

S.E. p 

 

RI → Substance Use 

 

-.02 

 

.07 

 

.74 

RI → Physical-Risk .89 .64 .17 

Family Environment → SDQ Prosocial .14 .11 .20 

Family Environment → Performance-Risk  -.30 .17 .07 

Family Environment → Physical-Risk ..42 .38 .27 

Performance-Risk → Substance Use -.004 .01 .69 
p = .05 
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.69                        

                                        

    .87 

                       

                                                                               

    .36                                                                  .12 ns 

                                                                                           .26*** 

        .50                                                                                                      .09 ns 

 

                                                                                                                                                                          .24*** 

     .75                                                                                              .-.35**                              -.05 ns 

                                                                                                        

                                                                                            .20**                                                -.02 ns                                   

    .58      -.66***                                                                 

                                                                                                                                                           .29**                                

     .58                                                                                                        -.14 ns 

                                                                                                                                      -.19*                                          -.15* 

                             -.14* 

                                  

                                                                                                               -.48*** 

      -.86                                                                                                   

                                                                                         .36*** 

    .72 

                                                                                           .10 ns 

                            

    -.34 

 

 

 

Figure 5.2. Model 2 Males with standardised path coefficients. For clarity error variances are not displayed.                                   

* = p< .05, ** = p< .01, *** = p<.001. 
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hoc model modifications significantly improved the model fit when compared with the 

previous model. Model 2 Males was therefore retained as the final baseline model for the 

male group. 

Females. The bivariate correlation matrix, means and standard deviations for the 

female group is presented in Table 5.17. Inspection of the correlation matrix revealed there 

were no correlations between indicators >.90, suggesting an absence of multicollinearity. 

The model fit between the estimated model and the observed data was evaluated. Model 1 

Females (
2 

(62, n = 501) = 223.62, p < .000) was significant. Examination of the relevant 

fit indices, as shown in Table 5.18, suggests the model did not have adequate fit to the data. 

The ratio of the estimate to its degrees of freedom was above 3. The CFI was below .95 and 

the SRMR was above .08. The RMSEA was below .08 suggesting small differences 

between variances of the sample and the estimated population. Inspection of the 

standardised residual covariances revealed 20.41% were greater than 2.58, the cutoff 

recommended by Byrne (2001). Closer inspection revealed a pattern of unacceptably large 

standardised residual covariances between SD-Conduct and BAS-RR (z = 3.286), SDQ-

Conduct and BAS-D (z = 4.143), SDQ-Conduct and SDQ-Prosocial (z = 3.790), SDQ-

Conduct and Performance-Risk Activities (z = 4.737), SDQ-Conduct and Physical-Risk 

Activities (z = 8.311), and SDQ-Conduct and CAST (z = 3.798). In addition, SDQ-Conduct 

was significantly skewed (z = 8.897, p < .001). On the basis of these data and to improve 

model fit, SDQ-Conduct was removed from the model. Inspection of the modification 

indices suggested model fit would be improved if the error variances of Extreme Activities 

and Performance Activities were allowed to covary (see Appendix H). Using the test 
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statistic cutoff of > + 1.96 at a probability level of .05, ten hypothesised paths were non-

significant in the model. These non-significant paths are shown in Table 5.19.  

Model 2 Females is presented in Figure 5.3. The model fit between the estimated 

model and the observed data was evaluated. Model 2 Females (
2 

(49, n = 501) = 133.88, p 

< .000) was significant. Examination of the relevant fit indices, as shown in Table 5.18, 

suggest the model had adequate fit with the data. The ratio of the 
2 

statistic to its degrees 

of freedom was below 3. The CFI remained below .95. The RMSEA and SRMR were 

below .08. Inspection of standardised residual covariances revealed 7.65 % were above 

2.58, the cutoff recommended by Byrne (2001). Using the test statistic cutoff of > + 1.96 at 

a probability level of .05, seven hypothesised paths were non-significant in the model. 

These non-significant paths are shown in Table 5.20. Using the chi-square difference test 

(χ
2

diff (13) = 89.74, p < .05), the aforementioned post-hoc model modifications significantly 

improved the model fit when compared with the previous model. Model 2 Females was 

therefore retained as the final baseline model for the female group. 

Multi-group Analysis : Combined Groups 

The pooled bivariate correlation matrix, means and standard deviations for the total 

sample are presented in Table 5.21. Inspection of the correlation matrix revealed there were 

no correlations between indicators >.90, suggesting an absence of multicollinearity. Model 

2 Combined is presented in Figure 5.4 (males) and 5.5 (females). The model fit between the 

estimated model and the observed data was evaluated.  
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Table 5. 17  

Bivariate correlations, means, and standard deviations for females  

 

 
Note. BAS-RR = Behavioural Activation System subscale Reward Responsiveness; BAS-Drive = Behavioural Activation System subscale 

Drive; BAS-FS = Behavioural Activation System subscale Fun Seeking; I
7 
= Impulsivity subscale of Eysenck Personality Scales; AMS = 

Appetitive Motivation Scale; CAST-6 = Children of Alcoholics Screening Test; FES = Family Environment Scales; SDQ = Strengths and 

Difficulties Questionnaire; PAS = Prosocial Activities Scale.  *p<.01, ** p<.001. 

 

1. BAS-RR 

2. BAS-Drive 

3. BAS-FS 

4. CAST 

5. FES-Conflict 

6. FES-Cohesion 

7. AMS 

8. I
7
 

9. SDQ-Conduct 

10. SDQ-Hyperactivity 

11. SDQ-Prosocial 

12. PAS Extreme 

13. PAS Performance 

14. Substance Use 

 

M 

SD 

1. 

-- 

.52** 

.47** 

.11* 

.11* 

-.02 

.34** 

.23** 

.13** 

.18** 

.11* 

.10* 

.12** 

.05 

 

9.85 

2.82 

2. 

 

-- 

.59** 

.15** 

.28** 

-.24** 

.36** 

.46** 

.44** 

.34** 

-.14** 

.21** 

.11* 

.32** 

 

4.71 

3.09 

3. 

 

 

-- 

.23** 

.33** 

-.34** 

.41** 

.57** 

.43** 

.45** 

-.13** 

.19** 

.03 

.35** 

 

5.88 

2.72 

4. 

 

 

 

-- 

.36** 

-.27** 

.11* 

.28** 

.30** 

.25** 

-.12** 

.10* 

-.00 

.19** 

 

1.48 

1.94 

5. 

 

 

 

 

-- 

-.71** 

.13** 

.46** 

.56** 

.44** 

-.32** 

.05 

-.05 

.27** 

 

2.98 

2.41 

6. 

 

 

 

 

 

-- 

-.04 

-.49** 

-.53** 

-.42** 

.40** 

-.02 

.11* 

-.29** 

 

6.68 

2.13 

7. 

 

 

 

 

 

 

-- 

.31** 

.17** 

.20** 

.09* 

.18** 

.09* 

.12** 

 

14.00 

3.44 

8. 

 

 

 

 

 

 

 

-- 

.62** 

.62** 

-.35** 

.16** 

-.05 

.38** 

 

8.90 

4.62 

9. 

 

 

 

 

 

 

 

 

-- 

.59** 

-.41** 

.23** 

.03 

.41** 

 

2.32 

2.03 

10. 

 

 

 

 

 

 

 

 

 

-- 

-.31** 

.12** 

-.11* 

.28* 

 

4.25 

2.45 

11. 

 

 

 

 

 

 

 

 

 

 

-- 

.00 

.15** 

-.18** 

 

7.50 

1.88 

12. 

 

 

 

 

 

 

 

 

 

 

 

-- 

.39** 

.20** 

 

4.58 

4.57 

13. 

 

 

 

 

 

 

 

 

 

 

 

 

-- 

.03 

 

5.29 

4.02 

14. 

 

 

 

 

 

 

 

 

 

 

 

 

 

-- 

 

-.11 

.56 
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Table 5. 18   

Model fit indices for female group  

Goodness-of-fit Measure 

 

Model 1 Females Model 2 Females 

Chi-Square Value 223.62 133.88 

df 62 49 
2 /df 3.61 2.73 

CFI .80 .88 

RMSEA .072 .059 

SRMR .092 .068 

Note. df  = degrees of freedom, 
2
 /df = chi-square divided by degrees of freedom, CFI = 

Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation, SRMR = 

Standardised Root Mean Square Residual. 

 

 

 

Table 5. 19  

Non-significant paths from Model 1 Females  

Hypothesised Path Unstandardised 

coefficient 

S.E. p 

    

RI → Substance Use .22 .12 .06 

RI → PAS Physical-Risk -1.07 .66 .11 

RD → Substance Use .01 .02 .42 

Family Environment → Substance Use .03 .02 .29 

Family Environment → PAS Physical-Risk -.02 .18 .89 

Family Environment → PAS Performance-Risk -.20 .18 .27 

Family Environment → Prosocial Behaviours .003 .08 .97 

PAS Performance-Risk → Substance Use -.01 .01 .18 

PAS Physical-Risk → Substance Use .004 .01 .68 

Prosocial Behaviours → Substance Use .02 .02 .31 

Note. p = .05 
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Table 5. 20  

Non-significant paths from Model 2 Females  

Hypothesised Path Unstandardised 

coefficient 

S.E. p 

    

RI → PAS Physical-Risk -.56 .62 .36 

RD → Substance Use .02 .02 .18 

Family Environment → Substance Use .02 .02 .49 

Family Environment → PAS Physical-Risk  -.06 .19 .75 

Family Environment → PAS Performance-Risk -.04 .16 .83 

PAS Performance-Risk → Substance Use -.01 .01 .35 

Prosocial Behaviours → Substance Use .03 .02 .11 

Note. p = .05 



117 

 

 

                           .73 

                                        

     .85                    

           

                                                                               

                                                                           -.09 ns 

    .26                                                                                    .28*** 

      .66                                                                                                          -.02 ns 

           

                                                                                                                                                                          .13* 

      .74                                                                                                -.31**                              .33* 

                                                                                                        

                                                                                           .25***                                                  -.05 ns                                   

     .81     -.66***                                                                 

                                                                                                                                                           .12 ns                                

                                                                                                                -.02 ns 

     .53                                                                                                                              .06 ns                                          -.11 ns 

 

                              -.29*** 

    -.85                                                                                                     -.46*** 

                                                                                                         

                                                                                         .31*** 

                    

     .87                                                                                   .16* 

                            

 

    

     -.38 

 

Figure 5.3. Model 2 Females with standardised path coefficients. For clarity error variances are not displayed.                              

* = p< .05, ** = p< .01, *** = p<.001. 
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Table 5. 21  

Bivariate correlations, means, and standard deviations for the total sample.  

 
Note. BAS-RR = Behavioural Activation System subscale Reward Responsiveness; BAS-Drive = Behavioural Activation System subscale 

Drive; BAS-FS = Behavioural Activation System subscale Fun Seeking; I
7 
= Impulsivity subscale of Eysenck Personality Scales; AMS = 

Appetitive Motivation Scale; CAST-6 = Children of Alcoholics Screening Test; FES = Family Environment Scales; SDQ = Strengths and 

Difficulties Questionnaire; PAS = Prosocial Activities Scale.  *p<.01, ** p<.001. 
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Figure 5.4. Model 2 Combined (males) with standardised path coefficients. For clarity error variances are not displayed.             

* = p< .05, ** = p< .01, *** = p<.001.  
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Figure 5.5. Model 2 Combined (females) with standardised path coefficients. For clarity error variances are not displayed.          

* = p< .05, ** = p< .01, *** = p<.001.
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 In order to test for gender differences the model was specified taking gender into 

account. Mardia’s Normalized coefficient indicated significant violation of multivariate 

normality in both structural models (females = 16.80,  p < .05; males = 12.44,  p < .05). To 

correct for the violation of this assumption, the Bollen-Stine bootstrap p, a bootstrap 

modification of model χ
2
, was also used as a significance test to evaluate the fit of the 

models. In addition, for these models, parameter estimates and standard errors were 

calculated using the bootstrap method (1000 samples) with bias-corrected 95% confidence 

intervals (Efron, 1988; Efron & Tibshirani, 1993; Neal & Simons, 2007). Model 2 

Combined (
2 

(98, n = 501 boys, 468 girls) = 315.82, p < .000) was significant. As shown 

in Table 5.22, the ratio of the estimate to its degrees of freedom was close to 3. The CFI 

was .93 indicating the model adequately fit the data. Both the RMSEA and SRMR were 

<.06, indicating small differences between the variances of the sample and the estimated 

population, and further evidence of a good fit to the model. 

Inspection of the standardised residual covariances revealed four covariances in the 

sample of females (BAS-RR - SDQ-Prosocial, z = 2.73; BAS-Drive - SDQ-Prosocial, z = -

2.83; BAS-RR - Substance Use, z = -3.44; BAS-RR – FES-Cohesion, z = 3.30) and one in 

the sample of males (AMS – I-Seven, z = 2.75) exceeded the cutpoint of 2.58. Using the 

test statistic cutoff of > + 1.96 at a probability level of .05, seven non-significant 

hypothesised paths were revealed for females (see Table 5.23) and eight non-significant 

hypothesised paths were found for males (see Table 5.24). The same non-significant 

hypothesised paths were found in both groups, with the exception of the path from RI → 

Substance Use, which was significant in the sample of females, but not in the sample of 

males. 
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Table 5. 22  

Model fit indices for combined groups 

Goodness-of-fit Measure 

 

Model 2 Combined 

Chi-Square Value 315.82 

df 98 
2 /df 3.22 

CFI .93 

RMSEA .048 

SRMR .051 

Note. df  = degrees of freedom, 
2
 /df = chi-square divided by degrees of freedom, CFI = 

Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation, SRMR = 

Standardised Root Mean Square Residual. 

 

 

Table 5. 23  

Non-significant hypothesised paths for Model 2 Combined (females).  

Hypothesised Path 

 

Unstandardised 

coefficient 
CI95 p 

Lower Upper 

RI → PAS Physical-Risk .55 -.54 1.85 .29 

Family Environment → PAS Physical-Risk  .21 -.19 .67 .29 

Family Environment → PAS Performance-Risk .00 -.41 .35 1.00 

PAS Performance-Risk → Substance Use .00 -.01 .02 .92 

SDQ-Prosocial →  Substance Use -.01 -.04 .03 .76 

RD → Substance Use .02 -.02 .06 .28 

Family Environment → Substance Use -.03 -.09 .02 .14 

Note. p = .05 
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Table 5. 24  

Non-significant hypothesised paths for Model 2 Combined (males)  

Hypothesised Path 

 

Unstandardised 

coefficient 
CI95 p 

Lower Upper 

RI → PAS Physical-Risk  .93 -.74 2.66 .17 

Family Environment → PAS Physical-Risk .18 -.53 .94 .60 

Family Environment → PAS Performance-Risk -.21 -.57 .10 .19 

PAS Performance-Risk → Substance Use .01 -.01 .04 .32 

SDQ-Prosocial →  Substance Use -.02 -.05 .01 .15 

RI → Substance Use .11 -.06 .24 .09 

RD → Substance Use .04 -.03 .12 .08 

Family Environment → Substance Use -..04 -.10 .02 .15 

Note. p = .05 

 

 

Rash impulsivity was found to have a significant, positive association with 

substance use for females (unstandardised coefficient = .18, CI95: .06 - .37, p = .01), but not 

for males (unstandardised coefficient = .11, CI95: -.06 - .24, p = .09). Rash impulsivity was 

also found to have a negative association with Performance activities for males 

(unstandardised coefficient = -.93, CI95: -2.00 - - .17, p = .01) and females (unstandardised 

coefficient = - 1.28, CI95: -2.79 - -.30, p = .01), although performance activities were not 

associated with substance use for males or females. Further, rash impulsivity was also 

found to have a negative association with prosocial behaviour for males (unstandardised 

coefficient = -.77, CI95: -1.66 - -.34, p = .001) and females (unstandardised coefficient = -

.97, CI95: -1.67 - -.50, p < .001), although no association between prosocial behaviour and 

substance use for males and females was found.    

Consistent with recent studies, participation in Physical-Risk activities was 

associated with greater substance use in males (unstandardised coefficient = .01, CI95: .004 
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- .02, p < .001) and females (unstandardised coefficient = .02, CI95: .001 - .03, p = .01). 

Furthermore, reward drive was indirectly associated with substance use through increased 

participation in Physical-Risk activities in males (unstandardised coefficient = 1.19, CI95: 

.68 - .2.00, p < .001) and females (unstandardised coefficient = .40, CI95: .12 - .70, p < .01). 

Reward drive was also found to have a positive association with Performance-Risk 

activities for males (unstandardised coefficient = .38, CI95: .08 - .72, p = .001) and females 

(unstandardised coefficient = .54, CI95: .30 - .85, p < .001) as well as with prosocial 

behaviour for males (unstandardised coefficient = .37, CI95: .20 - .64, p < .001) and females 

(unstandardised coefficient = .25, CI95: .14 - .39, p < .001).  

There was a positive association between family environment and prosocial 

behaviour for males (unstandardised coefficient = .31, CI95: .04 - .52, p < .01) and females 

(unstandardised coefficient = .22, CI95: .04 - .38, p = .01), although an indirect association 

with substance use through increased prosocial behaviour for males (unstandardised 

coefficient = -.02, CI95: -.05 - .01, p = .15) and females (unstandardised coefficient = .-.01, 

CI95: -.04 - .03, p = .76) was not found. Further, family environment did not have a direct 

association with substance use for males (unstandardised coefficient = -.04, CI95: -.10 - .02, 

p = .15) or females (unstandardised coefficient = -.03, CI95: -.09 - .02, p = .14). However, 

the covariance between family environment and rash impulsivity was significant for males 

(unstandardised coefficient = -.63, CI95: -.96 - .38, p = .001) and females (unstandardised 

coefficient = -1.09, CI95: -1.59 - .68, p < .001), and the covariance between family 

environment and reward drive was significant for males (unstandardised coefficient = -.36, 

CI95: -.69 - .04, p < .05) and females (unstandardised coefficient = -1.29, CI95: -1.86 - .76, p 
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< .01). For males and females, the hypothesised model accounted for 16% (CI95: .09 - .21) 

and 21% (CI95: .12 - .28) of the variance in substance use, respectively.  

When the model’s structural paths were constrained to be equivalent across gender, 

there was a significant reduction in model fit, χ
2
diff (19) = 44.54, p < .05. Further analysis 

revealed the expected difference in the relationship between rash impulsivity and substance 

use for males and females was not significant (χ
2

diff (1) = .62, ns). Significant gender 

differences however, were found in the covariances between reward drive and rash 

impulsivity (χ
2

diff (1) = 8.25, p < .05), rash impulsivity and family environment (χ
2

diff (1) = 

3.86, p < .05) and reward drive and family environment (χ
2

diff (1) = 10.18, p < .05).   

Testing for the moderating effects of participation in prosocial activities on the 

relationship between impulsivity, family environment and substance use was conducted for 

both males and females using the chi-square difference test. Using a median split, males 

and females were grouped into high and low levels of participation in Physical-Risk and 

Performance-Risk activities, producing four models for testing; High/Low Performance-

Risk activities (males and females); High/Low Physical-Risk activities (males and 

females). This analysis revealed that neither Physical-, nor Performance-Risk activities 

moderated the effect of impulsivity on substance use, for males or females. Only one of the 

four models (High/Low performance activities – females) showed a significant reduction in 

model fit when the structural paths were constrained across the two groups (χ
2

diff (6) = 

15.50, p < .05). Further analysis of this model revealed a significant difference for high and 

low levels of participation in Performance-Risk activities on the relationship between 

family environment and substance use for females (χ
2

diff (1) = 4.83, p < .05.  This 
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interaction suggests that a positive family environment was associated with lower substance 

use in girls, but only for those who were engaged in Performance-Risk activities.  

Model modifications 

As reported earlier and shown in Tables 5.23 and 5.24 a number of non-significant 

paths were found in the multi-group model analysis. To ensure these estimated structural 

paths did not over-inflate model fit, four parameters with very weak estimates were 

constrained to zero. These were the paths from Family Environment → Physical-risk 

Activities, Family Environment → Performance-risk Activities, Performance-risk 

Activities → Substance Use, and Prosocial Behaviour → Substance Use. The effect of 

these four non-significant paths was evaluated using the chi-square difference test. This 

analysis revealed there was no significant difference in overall model fit (χ
2

diff (8) = 6.55, p 

> .05). Inspection of the model fit indices showed a small improvement in model fit, as 

shown in Table 5.25. The model with these modifications is presented in Figure 5.6 for 

males and Figure 5.7 for females. 

 

 

 

 

 

 

 

 

 



 

 

 

127 

Table 5. 25  

Model fit indices for combined groups 

Goodness-of-fit Measure 

 

Model 2 Combined Model 2 Combined with 

modifications 

Chi-Square Value 315.82 322.37 

df 98 106 
2
 /df 3.22 3.04 

CFI .93 .94 

RMSEA .048 .046 

SRMR .051 .052 

Note. df  = degrees of freedom, 
2
 /df = chi-square divided by degrees of freedom, CFI = 

Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation, SRMR = 

Standardised Root Mean Square Residual. 
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Figure 5.6. Model 2 Combined with Modifications (males) with standardised path coefficients. For clarity, correlations between 

exogenous variables and error variances are not displayed. * = p< .05, ** = p< .01, *** = p<.001. 
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                      Figure 5.7. Model 2 Combined with Modifications (females) with standardised path coefficients. For clarity, 

correlations between exogenous variables and error variances are not displayed. * = p< .05, ** = p< .01, *** = p<.001.
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CHAPTER 6 

Discussion 

 The current research examined whether engagement in prosocial risk-taking 

activities served as mediators between the more distal factors of personality and family 

environment, and substance use, in a large cohort of Grade 8 students. This is the first 

study to examine the relationship between these variables using a contemporary two-

factor conceptualisation of the personality trait of impulsivity. It has previously been 

argued that being reward-driven and quick-to-act is not necessarily “bad” (Gullo & 

Dawe, 2008). Rather, if such impulses were channelled into prosocial activities involving 

natural rewards and risks, an impulsive adolescent’s vulnerability to substance use could 

actually be reduced. Therefore, it was hypothesised that participation in prosocial risk 

activities would be one pathway through which impulsive personality traits protect 

against substance use. In addition, possible differences between males and females in 

these pathways were investigated.  

 Rash impulsiveness was found to convey direct risk for substance use for females 

(see Figure 5.5) and showed a similar trend for males (see Figure 5.4). Rash 

impulsiveness was not associated with participation in physical-risk activities, and had a 

strong negative association with performance-risk activities and prosocial behaviour 

more broadly. Reward drive did not convey direct risk for substance use, however there 

was a direct path between this construct and both engagement in physical- and 

performance-risk activities as well as prosocial behaviour more broadly. Participation in 

physical-risk activities was associated with greater substance use, suggesting that reward 

drive had an indirect influence on substance use through participation in physical-risk 
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activities. Finally, turning to the role of family influences, family environment was not 

directly associated with substance use. However, family environment was associated with 

both rash impulsiveness and reward drive, suggesting a possible indirect association. The 

data indicate that a positive family environment was associated with greater prosocial 

behaviour, but did not predict participation in physical- or performance-risk activities. 

Substance use within this sample did not differ markedly from national data. Thus, it is 

arguable that this is a representative sample of young Australians. In the following 

sections these findings will be discussed in more detail.  The strengths and limitations of 

the current research will be addressed, followed by a discussion on implications for 

prevention, and future directions for research in this field.  

Prevalence of substance use 

In this study, 87% of males and 82% of females, had tried an alcoholic drink in their 

lifetime, 31% of males and 23% of females reported they consumed alcohol on a monthly 

or less basis, while 8% of males and 7% of females reported they drank alcohol on a 

weekly or fortnightly basis. In relation to risky levels of consumption, about 7% of males 

and females consumed 6 or more standard drinks on any one occasion on a monthly 

basis. Surprisingly, almost 50% of males and 35% of females had consumed a full-serve 

of alcohol before the age of 12 years. In relation to over-the-counter and illicit 

substances, the majority of male and female students reported they had never smoked a 

cigarette. A very small number, approximately 1% of students, reported smoking 

regularly. Similarly, approximately 3% of males and 1% of females reported lifetime 

cannabis use. Gender differences were found but only in relation to alcohol use, where 

significantly more males than females were found to have drunk alcohol.   
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 The prevalence of lifetime substance use found in the current study is similar to 

that reported by Hayman & White (2006a; 2006b) in their large national study on 

Australian secondary school students. In their ASSAD study, eighty-eight percent of 

males and 85% of females reported lifetime alcohol use, while 12% of males and 7% of 

females reported weekly alcohol use. Lifetime cannabis use in the ASSAD study was 

reported by 5% and 4% of males and females respectively, somewhat higher than in the 

current study. This difference may reflect a national trend in the decline of cannabis use.  

In the current study, the mean age of first full serve of alcohol was 11.34 and 

11.75 years for boys and girls respectively. Numerous studies have found that both the 

short- and long-term risk of substance use disorder increases for adolescents who use 

substances prior to the age of 14. For example Sung et al. (2004) found 12-28% of 16 

year-olds who started using substances before the age of 13 had developed a substance 

use disorder compared to 0.7-2% of 16 year-olds who started using substances after age 

13. Similarly, Boyle et al. (1992) found that substance use (tobacco, alcohol, marijuana, 

other illicit drugs) at age 12 was a strong predictor of increased quantity and frequency of 

substances used at age 16. These results were consistent for males and females, with the 

exception that more females than males reported tobacco use at age 16. Grant and 

Dawson (1997) found higher rates of lifetime alcohol dependence in adults who had their 

first full serve of alcohol at age 14 or younger (approximately 40%) compared to those 

who first started drinking at age 20 or older (approximately 10%). DeWit et al. (2000) 

also found the greatest risk to the progression of alcohol-related problems was for those 

who reported their age at first drink between 11 and 14 years. Thirteen percent of those 

who reported their first drink at ages 11 or 12 met DSM-III-R diagnostic criteria for 
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alcohol abuse and 16% met criteria for alcohol dependence, ten years later, compared 

with 2% and 1% of those who reported their first drink at age 19 or older, meeting criteria 

for alcohol abuse and dependence criteria, respectively.  

Given the weight of evidence of the increased risk of later substance use 

problems, the finding of the early age of initiation of substance use for participants in the 

current study is concerning. Parents, schools, students and the wider community need 

greater awareness of the critical importance between early substance use initiation and 

long-term substance use behaviours of adults. This relationship was the impetus for the 

current study to test a model that included both broad based risk factors such as family 

environment and personality and engagement in behaviours that have been proposed to 

operate as protective factors.    

The influence of personality on substance use 

In Chapter 3 a number of studies were reviewed that consistently found a 

relationship between substance use and measures of a personality characterised by reward 

sensitivity or impulsivity. In Chapter 4, the findings of these studies were reviewed 

within a contemporary framework which considered the multi-dimensional nature of 

impulsivity. Following the work of Dawe et al. (2004), many of the studies were 

considered to have used measures of rash impulsiveness which appears to be clearly 

linked with substance use initiation, use and abuse (Cloninger et al., 1988; Masse & 

Tremblay, 1997; McGue et al., 2001; Shillington & Clapp, 2002; Tarter et al., 2004). In 

the current study, rash impulsiveness conveyed direct risk for substance use for females 

and a trend for males. When gender differences in the hypothesised model were tested in 

a multigroup analysis, rash impulsiveness was found to convey significant direct risk for 
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substance use for females (β= .28, p<.05), while a non-significant trend was found for 

males (β=.15, p=.09). However, when the model’s structural paths were constrained to be 

equivalent across gender, the difference in the relationship between rash impulsiveness 

and substance use for males and females was not significant (χ
2

diff (1) = .62, ns). This 

suggests a direct effect of rash impulsiveness on substance use. 

Although not surprising given the weight of evidence linking impulsivity to 

substance use, and more recently reviews of the studies that have used measures of rash 

impulsiveness (Dawe et al., 2004), this result is interesting as it is the first study in which  

rash impulsiveness has been modelled separately from reward drive in a study of 

adolescents. There were significant differences between males and females on all 

measures of rash impulsiveness (BAS-FS, I7, and SDQ-hyperactivity) replicating 

previous findings (e.g., Knyazev et al., 2004). However, the relationship between rash 

impulsiveness and substance use was the same irrespective of gender, leading to the 

conclusion that rash impulsiveness indeed conveys direct risk for substance use in early 

adolescent males and females. This finding suggests there is a shared vulnerability of risk 

conveyed by the rash impulsiveness-like factor of impulsivity across both genders. These 

findings are also consistent with previous research that has shown behavioural 

disinhibition, a feature of high rash impulsiveness, is a risk factor for early substance use 

and the development of later substance use problems (Shillington & Clapp, 2002; Tarter 

et al., 2004).  

While there is clear evidence implicating disinhibition in early use of substances, 

it has been unclear whether reward drive would contribute unique variance to substance 

use over and above that contributed by rash impulsiveness. The finding that reward drive 
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did not have a direct influence on substance use differs from findings from Knyazev et al. 

(2004) for example. However, direct comparison is problematic as Knyazev et al. (2004) 

did not also measure rash impulsiveness, thus the independent contribution of each facet 

of impulsivity was not assessed. Previous studies suggest that measuring one component 

of impulsiveness without the other may over-inflate the variance that component 

contributes to the prediction of substance use (Dawe et al., 2004; Dawe & Loxton, 2004; 

Quilty & Oakman, 2004). It is notable that in the current study at the univariate level, 

there are significant correlations between each of the latent measures of reward drive and 

substance use (see Tables 5.13 and 5.17) ranging from .35 to .16.  

When investigating the relationship between impulsiveness and substance use, it 

is important to acknowledge that these different components of impulsiveness have 

different neurobiological substrates (Gullo & Dawe, 2008).  In order to understand their 

unique contribution to risk-taking behaviour, it is necessary to measure both to ensure 

that the unique association of each trait to risky behaviour is being examined. The high 

rash impulsive adolescent is one who has a powerful reward approach system on the one 

hand, but on the other, a relatively less developed system to modify or inhibit prepotent 

(likely reward drive-initiated) responses to rewarding stimuli, despite the potential for 

negative consequences. Therefore, in the presence of salient reward, high rash impulsive 

adolescents are more likely to quickly approach such reward with little or no thought for 

the potential consequences, and to repeat behaviours despite experiencing negative 

consequences. Such behaviour may appear to be maladaptive but can be understood if 

one assumes that this is due in part, to staggered brain development that serves adaptive 

function by encouraging exploratory and novelty seeking behaviours in the pre-adult 



 

 

 

136 

136 

period (Beaver et al., 2006; Cools et al., 2008; Depue & Collins, 1999; Whittle, Allen, 

Lubman, & Yucel, 2006; Whittle et al., 2008).  

In contrast, individual differences in reward drive have been linked to 

hypersensitivity in the functioning of the mesolimbic dopamine system (Beaver et al., 

2006), an area of the brain vital for reward conditioning and incentive motivation (Depue 

& Collins, 1999). It may be the case that the high rash impulsive adolescents in the 

current study have a slower rate of orbitofrontal cortex development than their peers, 

resulting in less restrained mesolimbic processes and individual differences in 

behavioural disinhibition. From this perspective, impulsivity during adolescents may 

reflect normal neurobiological development, and high rash impulsiveness would under 

normal circumstances decrease as the orbitofrontal cortex continues to develop and better 

regulate approach behaviour.  

Until the regulation of approach behaviour improves, the potential risk for 

adolescents may be an increase in risk of alcohol use which in turn has implications for 

adolescent brain development (Blakemore & Choudhury, 2006). Indeed, the possible 

impact on development of prefrontal regions associated with impulse control (Clark et al., 

2008; McQueeny et al., 2009) have been proposed to increase the likelihood of further 

substance use in late adolescence and young adulthood (Sung et al., 2004; Grant & 

Dawson, 1997; DeWit et al., 2000).  

The consequence of changes or damage to the prefrontal cortex may be that risk is 

compounded through continued substance use and the development of other related 

psychosocial problems. Thus the relationship between rash impulsiveness and substance 

use, found in the current study, is important as it may provide another tool with which to 
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identify adolescents, who in the absence of other risk factors will be vulnerable to early 

substance use and the later development of substance use problems. Further, while having 

a conduct disorder is one clear pathway to substance use, it is notable that adolescents 

who had used illicit substances prior to age 15 and who did not have conduct problems 

were also at an increased risk for adult substance dependence (Odgers et al., 2008). The 

current findings go some way in helping to understand the processes that may be 

involved in this.  

The relationship between personality, physical- and performance-risk activities and 

prosocial behaviour  

The current study adds to previous evidence suggesting that rash impulsiveness 

and reward drive are (i) separate constructs and (ii) differentially related to participation 

in physical- and performance-risk activities. Previous research has found a consistent 

relationship between sensation seeking and participation in high physical-risk sports such 

as contact team sport, and ‘extreme’ sports (Diehm & Armatas, 2004; Freixanet, 1991; 

Jack & Ronan, 1998). Thrill and adventure seeking and experience seeking in particular 

(but also disinhibition, and boredom susceptibility) are consistently identified as factors 

thought to contribute to individual differences in participation in risky sport and 

recreation activities, suggesting that these factors are important goals that drive an 

individual’s interest and participation in such activities. Items on the thrill and adventure 

seeking subscale for example, relate to the enjoyment of participating in socially 

acceptable (prosocial) physical risk-taking activities. Although sensation seeking has 

been found to load on to a rash impulsiveness-like factor, some measures of sensation 

seeking (e.g., SSS-Thrill and Adventure Seeking, SSS-Disinhibition, and SSS-Boredom 
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Susceptibility) have also been consistently found to correlate with BAS (Freixanet, 1991; 

Quilty & Oakman, 2004; Schroth, 1995), now known to load on to a reward drive-like 

factor. Taken together, the findings of these previous studies suggest that reward drive 

rather than rash impulsiveness plays a significant role in activities that also involve risk.  

Notably, however, these activities also involve skill. Playing an instrument in a band and 

competing in a surfing competition require persistence, focus and drive in order to attain 

competence. These are key features of the reward drive construct.  

Indeed, the results of the current study are consistent with this proposition. Both 

males and females who scored high on rash impulsiveness were significantly less likely 

to be involved in prosocial performance-risk activities (males: β = -.26, p<.01, females: β 

= -.28, p<.05) and scored significantly lower on the SDQ-Prosocial subscale (males: β = -

.31, p<.001, females: β = -.46, p<.001). Further, for males and females rash impulsiveness 

was not associated with engagement in physical-risk activities. The results of the current 

study are also consistent with Freixanet (1991) who found that impulsiveness did not 

distinguish participants in high-risk sports from non-participants. Thus, it would appear 

that participation in the risk-taking activities measured in the current study required a 

heightened level of reward drive on the one hand, but the absence of rash impulsiveness 

on the other. In relation to risk-taking activities, adolescents high on reward drive may 

experience strong reinforcement from participation in novel and exciting activities. 

However, these adolescents are more likely to weigh up the risks against the 

consequences, evaluate their level of skill or competence in relation to those risks, and 

implement strategies (e.g., wearing a helmet) to minimise the potential harm caused by 

those identified risks.  
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The underlying neurobiological mechanisms of impulsivity point to fundamental 

differences between high reward drive and high rash impulsive adolescents in their ability 

to predict risk and to plan appropriately to minimise the potential consequences. As 

Zuckerman (1979; 1983)  has proposed, risk can be appraised according to the potential 

for physical or psychological risk, and Freixanet (1991) has suggested that a number of 

objective characteristics of the activity need to be considered prior to engagement. In the 

case of physical-risk activities, such as those in the Prosocial Activities Scale used in the 

current study, such appraisal is necessary to reduce the risk of accidental injury or death. 

In the case of performance-risk activities, this appraisal is necessary to minimise the risk 

of embarrassment or ridicule which could have ramifications for psychological or 

emotional functioning and impact on future performances. In addition to an appraisal of 

risk prior to engagement, successful participation in risk-taking activities requires 

sustained goal focused effort, problem solving skills to negotiate barriers, dynamic 

cognitive processes of appraisal and re-appraisal of risk, and the ability to quickly modify 

or develop new strategies to match the changing situation. These complex cognitive 

processes are required for the duration of participation in the activity. Such cognitive 

processing is not considered a feature of rash impulsiveness. Thus, based on the findings 

of this current study, a conclusion similar to Freixanet (1991) that adolescents high on 

reward drive are more likely to engage in activities that involve novelty, risk and 

challenge while considering the potential consequences, can be drawn. 

An interesting finding in the current study was the positive association between 

reward drive and prosocial behaviour, measured using the SDQ-Prosocial subscale. This 

subscale is measured by five items; I try to be nice to other people; I care about their 
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feelings; I usually share with others, for example CD’s, games, food; I am helpful if 

someone is hurt, upset or feeling ill; I am kind to younger children; I often volunteer to 

help others (parents, teachers, children). This relationship shows that reward drive is not 

only associated with approach behaviours but is also involved in a variety of salient 

rewards such as praise obtained through socially and interpersonally appropriate 

behaviours. Previous research has shown that participants in high physical-risk sports are 

more extraverted than those who are not (Freixanet, 1991) and that extraversion is related 

to reward drive (Caseras, Avila, & Torrubia, 2003; Quilty & Oakman, 2004). 

Extrapolating this evidence to the current study, the relationship between reward drive 

and prosocial behaviours may be related to the arousing properties of engaging and 

interacting with others. Having to think quickly and creatively to help others in need, and 

receiving positive feedback from others (and possibly through self-appraisal) through 

volunteering, sharing or positive interactions with others, may provide a level of arousal 

that partly, and prosocially, fulfils the needs of high reward drive individuals. The 

relationship between reward drive and prosocial behaviour found in the current study 

adds to the evidence in Gullo and Dawe’s (2008) review of the role reward drive plays in 

adaptive functioning. Humanity has advanced enormously in many areas including health 

and medical sciences and technology, to name just a few. These advancements have 

come from people such as doctors, scientists, inventors, entrepreneurs, and businessmen 

and women, who, driven by their goals, have taken great personal and financial risks.  

In summary, the finding that rash impulsiveness was not a personality 

characteristic of participants in high risk sports suggests that this trait is not associated 

with the appraisal of risk, planning and sustained focused attention required to 
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successfully participate in such activities. Although reward sensitivity is a necessary 

personality characteristic, the ability to inhibit behavioural responses to the increased 

arousal high-risk sport activities induce in order to appraise risk and adjust or stop 

behaviour accordingly, is also essential. In the current study, many of the activities 

contained in the Prosocial Activities Scale were sports that are often club-based. 

Participation is often in accordance with scheduled training days, and competition 

fixtures or performances arranged months in advance. Thus, engagement in the activities 

themselves also requires a level of planning not observed in the disinhibited high rash 

impulsive adolescent.  

The influence of family environment on substance use and prosocial behaviours  

 In previous research, a range of family factors have been found to be associated 

with the development of substance use problems (Peterson et al., 1994). Factors related to 

family relationships such as attachment, cohesion and conflict have been found to convey 

independent risk and protection for adolescent substance use (Farrell et al., 1995; Oxford 

et al., 2000; Su et al., 1997). Parental alcohol use and abuse (Hawkins et al., 1997; 

Kosterman et al., 2000), family history of alcohol problems (Kilpatrick et al., 2000), and 

parental attitudes towards alcohol and underage drinking (Arthur et al., 2002; Morojele et 

al., 2002), have also been found to have a significant association with substance use 

problems in adolescents.  

 In the current study, family conflict and cohesion was measured using the conflict 

and cohesion subscales from the Family Environment Scale, and parental substance use 

measured using the Children of Alcoholics Screening Test. It is important to note that at 

the univariate level, there were significant correlations between each of these family 
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factors and substance use that is consistent with the research reported above (see Tables 

5.13 and 5.17). However, when entered into the model, family environment did not 

convey any significant influence on substance use, either directly or indirectly. In 

addition, family environment was not associated with participation in physical- or 

performance-risk activities. However, as expected, a positive family environment 

characterised by high cohesion, low conflict and low parental substance use problems, 

was associated with prosocial behaviour. Two possibilities may be considered. Firstly, 

once personality is taken into account the influence of family environment is reduced. 

Secondly, it may be that family environment influences the development of personality 

and in particular rash impulsiveness. In the current study, evidence for this second 

possibility was found. That is, family environment was found to be associated with rash 

impulsiveness and reward drive. The relationship between family environment and rash 

impulsiveness, in the current study, is consistent with earlier research investigating the 

influence of family environment on the development of disinhibitory psychopathology 

such as conduct disorder (Fergusson et al., 1994; Fergusson et al., 2007; Martel et al., 

2009; Windle et al., 2010). In these studies, dysfunctional families characterised by 

multiple problems such as high conflict, parental substance use and instability was 

predictive of conduct problems and the later development of substance use, abuse and 

dependence. The features of high rash impulsiveness are similar to those observed in 

disinhibitory psychopathology, and from this perspective the results of the current study 

are not surprising. However, the reason for the relationship between family environment 

and reward drive in the current study is not clear. Although reward drive is associated 

with reward sensitivity and approach behaviour, a distinguishing feature is the ability to 
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inhibit responses to cues of reward. To date, available research shows challenging family 

environments are associated with behavioural disinhibition. Further research in which 

both reward drive and rash impulsiveness are again modelled separately alongside family 

environment is needed to better understand the relationship between these variables.  

The relationship between physical- and performance-risk activities, prosocial behaviours 

and substance use 

 This study also tested whether participation in sport and recreation activities 

influenced  substance use, perhaps in part due to providing opportunities for adolescents 

to fulfil their needs for thrill and risk-taking (Schafer, 1969; Wilbert, 1998). Although it 

would appear that participation in sport is associated with decreased substance use 

(Baumert et al., 1998; Peretti-Watel et al., 2003), the results of the current study suggests 

that this relationship is somewhat more complex. To date, research has shown that the 

relationship between sport and substance use may be  related to the particular type of 

sport (e.g., endurance versus team; Peretti-Watel et al., 2003; Wichstrøm & Wichstrøm, 

2009). However, the strongest evidence to date suggests that context (e.g., school-based 

versus club-based; Moore & Werch, 2005), of sports participation is most strongly 

associated with lower rates of substance use.  

 Thus, it may not be that participation in sport reduces substance use, (Peck et al., 

2008; Peretti-Watel et al., 2003). Rather, the data from the current study implies that 

participation in high physical-risk activities is associated with substance use, whereas 

participation in high-performance risk activities is not. When considering the path from 

impulsivity to substance use we find that participation in the physical- and performance-

risk activities did not moderate the relationship between rash impulsivity and substance 
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use. Notably, however, physical- but not performance-risk was associated greater reward 

drive and substance use. This is unexpected and may in fact reflect the environmental 

context of the activity rather than the nature of the activity per se. For example, it is 

notable that the physical-risk activities with the most frequent participation (for males: 

Rugby/Australian Rules Football, mountain biking/BMX, surfing/body boarding; for 

girls: surfing/body boarding, mountain biking/BMX, Rugby/Australian Rules Football) 

are also associated with an environment in which (i) alcohol is readily available and (ii) 

the activity is predominantly conducted outside of the school setting. While it is not the 

aim here to single out specific sports, it is widely documented that Rugby League, 

Australian Rules football and cricket encourage and perpetuate a culture of drinking, 

more so than other sports (Roche et al., 2008). Given the recent push for female 

participation in these traditionally male dominated sports, it is not surprising that a 

number of females report participating in these sports, although in significantly fewer 

numbers than males.  

 Research into the drinking culture of Australian community sports clubs has 

shown that club members’ reasons for drinking included to relax after a game, to foster 

team and club solidarity, to celebrate after a game, to socialise with other club members, 

and to keep with club tradition (Duff et al., 2005). Thus, not only does the ‘tradition’ of 

sports club culture encourage and promote the drinking of alcohol, members’ attitudes 

which they bring to the club or are shaped by club membership, maintain that culture. 

Underage drinking in the club may also be viewed as a ‘right of passage’ as junior club 

member’s transition into senior levels. Roche et al. (2008) suggests that “underage 

drinking on club premises, modelling of intoxication, drink-driving to and from the club 
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and continued service to intoxicated patrons, as well as alcohol as a reward given to 

players who exhibit desirable athletic performances in the form of shouts or free drinks, 

are aspects of the drinking culture within Australian sport that pose risks to young 

people” (2008; p125). In contrast, the culture of clubs or groups who engage in high-

performance risk activities, such as public speaking or debating, and performing music, 

dancing or singing, may not place the same, or any emphasis on alcohol use as a means to 

foster team or club spirit. Thus, the differences in the culture of physical-risk and 

performance-risk sport and recreation clubs or groups, may explain the difference in their 

relationship with substance use found in the current study.  

Another factor that may influence whether participation in sport conveys risk or 

protection is the context of the sport. Moore et al’s. (2005) study suggests that school-

based sport may have more of a protective influence than club-based sport, for males and 

females in both team and individual sports (although some exceptions were found in this 

study with some school-based sports related to increased substance use). This may be the 

result of the level of adult supervision in school-based activities. Training and playing 

with school a sports team or rehearsing and performing with the debating team or school 

musical often occurs within the school environment, with teacher and parental 

involvement, and frequently within school hours. This level of adult supervision may 

limit the opportunities for adolescents to engage in deviant behaviours such as underage 

drinking. Thus, in the current study, the differences between physical-risk and 

performance-risk activities may also be related to the context of the activity.  
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Strengths of the current research  

Age of participants 

Research evidence demonstrates that early initiation of alcohol and drug use increases the 

risk of the later development of substance use problems. This evidence highlights the 

importance of obtaining data relating to the early stages of adolescence. A key strength of 

this study has been the surveying of a large cohort of young adolescents, at a 

developmental period thought to be particularly important in terms of the risks of 

substance use. In addition, participants were asked to recall their substance use 

behaviours for the preceding three months, thereby reducing recall errors. Conducting 

studies of early adolescents also allows for the option of observing changes over time 

without needing to rely on retrospective data recalled years later on substance use during 

this period.    

Model fit 

The current research examined the validity of the hypothesised model using 

structural equation modelling (SEM) techniques. One criticism that can be made of 

structural model testing techniques is the capacity to statistically identify model 

modifications which will improve the fit of the model to the obtained data. The 

temptation of researchers to significantly modify models in order to achieve acceptable 

model fit can lead to a model generating approach rather than a superior theoretically 

based model testing approach (Byrne, 2001). An important strength of the current study 

was that major modifications to the tested model were not necessary to achieve adequate 

model fit. In accordance with recommended fit indices (Hu & Bentler, 1998), the baseline 
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models for males and females, were found to be acceptable while the multi-group 

analysis revealed the overall model fit was good. A number of relationships between 

variables were consistently supported by the proposed model, regardless of gender. When 

the model’s structural paths were constrained to be equivalent across gender, significant 

differences were found indicating that the proposed model was not the same for males 

and females. However, closer inspection revealed the differences were in the covariances 

between a number of factors in the tested model. Thus, for each tested pathway in the 

hypothesised model there were no differences between males and females.  

 

Limitations of the current research 

 Precise quantity and frequency data can be obtained using the Timeline Follow 

Back method. However, although some participants in the current study used the STLFB 

to report frequency of substance use, a significant number of participants did not report 

quantity. Many other participants did not use the calendar at all. The reasons for this are 

not clear, however it can be speculated that the STLFP, in amongst a considerable 

number of other measures, was an overwhelming task to complete within the time 

allocated. While shortening the reporting period from three months to one month may 

have resolved this issue, as Heeb and Gmel (2005) note, short target periods may not 

capture exceptional drinking occasions. It was therefore necessary to rely on the past 

three months quantity and frequency measures for alcohol, tobacco and cannabis use 

included in the study. Although quantity and frequency measures have been criticised 

because respondents are required to generalise about their drinking and such measures do 

not provide details on patterns of substance use (Shakeshaft et al., 1999), reliable quantity 
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and frequency data on adolescent substance use are obtained with both methods (Collins 

et al., 2008). Nevertheless, using STLFB remains the preferred method for obtaining data 

on substance use behaviours particularly regarding the patterns of binge drinking.  

However, this method may not yield sufficient data when used in large cohort studies in 

which data collection is constrained by the time allocations offered by the participating 

organisations.  

 In addition to quantity and frequency measures there are many studies that include 

a measure of problems associated with substance use. However, in the current study data 

obtained from the RAPI were highly skewed and were therefore excluded from the SEM 

analysis. This is not surprising given the young age of the cohort and their level of use. 

Peer substance use was also excluded from the SEM analysis due to highly skewed data. 

Peer substance use has been identified as an important factor in the early use and 

maintenance of alcohol and other substances (Guo et al., 2002; Knyazev et al., 2004). 

However, the rates of reported peer substance use was much lower than self reported 

substance use, making it a potentially unreliable measure and also resulting in skewness 

that made inclusion in the SEM impossible.  

Although this study provides support for a two-factor model of impulsivity, the 

cross-sectional analysis limits the generalisation of results as it does not provide 

information about developmental changes over time. As this is the first study to test this 

model of impulsivity in adolescents, longitudinal research will be important to further 

understanding the developmental role of reward drive and rash impulsiveness. 
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Priorities for future research 

A number of recommendations for future research can be made from this study. 

Although high rash impulsiveness was not associated with participation in sport and 

recreation activities, it may be that other types of risk behaviours were occurring that 

were not measured and further, there were harms such as injuries also associated with 

these behaviours (e.g., surfing a shopping trolley down the hill). Thus, an interesting 

future direction for research in this area would be to explore the relationship between rash 

impulsiveness, reward drive and physical injuries. In addition, future research in this area 

could investigate reward drive and rash impulsiveness in relation to the risk appraisal 

processes associated with participation in risk-taking activities. Understanding how 

adolescents think about risky situations may provide an avenue for intervention which 

could reduce the rates of unwanted injuries and accidental deaths. 

Future research could identify whether the sport or activity is school or club 

based, and attempt to assess the level and quality of adult supervision of those activities 

in order to clarify this issue. This is an important issue to explore, given the wide spread 

sale of alcohol within local sports clubs for revenue raising purposes. For many young 

hopeful athletes, club sport provides an avenue to regional, state or national 

representative level competition, and for a small minority, a professional sport career. 

Maybe school-based competitions could parallel club based sport and offer the same 

opportunities for selection in representative competition. In Australia, an alternative may 

be the ‘Good Sports Program’ developed by the Australian Drug Foundation, aimed at 

reducing alcohol related harm as well as increasing the financial viability of clubs, while 

also reducing the reliance on alcohol sales revenue (Roche et al., 2008). Programs such as 
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these give parents and their children alternatives to clubs with cultures that may promote 

drinking, without missing the opportunities for skills development and competition 

progression. 

In the current study, measures of the behavioural inhibition system were not 

included in the SEM analysis. Individual differences in the BIS may account for the 

differences in the physical-risk and performance-risk activities relationship with 

substance use. Previous research has found that heightened sensitivity to punishment, 

measured by BIS scales, is not associated with substance use (Knyazev et al., 2004; 

O'Connor & Colder, 2005) suggesting anxiety may provide protection against substance 

use. In the current study, participants in physical-risk activities may be low in anxiety, 

allowing them to face the physical risks associated with these activities, but also the 

physical consequences (e.g., intoxication, hangover) and social consequences for 

underage drinking (e.g., being grounded by parents or ridiculed by peers) associated with 

drinking, On the other hand participants in performance-risk activities may be high on 

anxiety, and thus moderating their engagement in risk beyond that involved in 

performance activities. Including measures of BIS in future research would help clarify 

this.  

Future research could include measures correlated with reward drive that are also 

associated with adaptive functioning (e.g., extraversion). In a changing world where 

many of our daily interactions occur via technology such as mobile phones and mobile 

internet devices, the ability to connect and interact with others will be increasingly 

important. Thus, developing a better understanding of the ‘dual’ function of impulsivity 

in substance use and prosocial behaviours will add to prevention efforts. Work already 
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done in this area has found that high reward drive adolescents were more likely to be 

offered drugs from their peers (Knyazev, 2004). Thus, while reward drive is associated 

with both risk-taking behaviours and adaptive prosocial behaviours, factors external to 

the individual such as peer influence, are likely to be important to whether outcomes are 

adaptive or maladaptive. In the current study, peer substance use was not directly 

modelled due to highly skewed data so conclusions regarding the influence of peer 

substance use cannot be drawn from this study.  However, future research should attempt 

to model the influence of peers longitudinally.   

The implementation of these recommendations through well designed studies 

would provide additional information with which to move forward in the task of 

preventing the short and long-term harm caused by substance use in early adolescence. 

However, a single key priority for future research in this area is to conduct longitudinal 

studies investigating the relationship between reward drive, rash impulsiveness and a 

range of risk factors known to predict substance use. Of particular interest in such studies 

would be the changes in these two factors of impulsivity from early to late adolescence. 

Exploring the long-term outcomes of early substance use on what may be normal 

adolescent impulsiveness would provide valuable insights in to the developmental 

processes underlying the transition from experimentation to regular use and abuse.   

Summary and concluding comments  

In summary, the results of this study have shown that rash impulsiveness and 

reward drive contribute unique variance to the engagement in prosocial risk taking 

behaviours and the prediction of substance use. Reward sensitivity is associated with 

prosocial risk-taking behaviours such as participation in sport and recreation activities 
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that involve an element of either physical or emotional risk and require goal focused 

activity. For those young people who are more disinhibited, there is no relationship with 

the aforementioned activities. This does not differ across gender. Notably, physical-risk 

behaviours were associated with substance use. These findings are unexpected and in the 

light of other studies, possibly influenced in part by accessibility of alcohol and the 

context in which the activities took place. While family environment shapes prosocial 

behaviour it does not service to protect young people from engaging in substance use in 

this cohort.  

The concluding comments relate to the potential role of the pro-alcohol culture 

surrounding club sport in Australia. If serious in-roads are to be made in preventing the 

early initiation of alcohol and other drug use, policy makers may need to take a tough 

stance on the sale of alcohol in local sport and recreation clubs whose membership 

includes children under the age of 18 years. These clubs too, will need to think creatively 

about revenue raising that does not rely on the promotion or sale of products that have the 

potential to cause harm. If nothing else, programs such as the Good Sports initiative 

would ideally be supported at a State or Federal level, and the involvement of sporting 

clubs whose membership includes children under the age of 18 years, be required.  
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APPENDIX B 

 
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
mailto:S.Dawe@griffith.edu.au
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APPENDIX C 

 

 

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.  
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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  

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………………… 
 

mailto:Andrew.%20Wood@griffith.edu.au
mailto:S.Dawe@griffith.edu.au
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APPENDIX D 

 
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 

mailto:S.Dawe@griffith.edu.au
https://mail01.domino.griffith.edu.au/mail01/s743833.nsf/38d46bf5e8f08834852564b500129b2c/22a29202ca09cd0f4a25746c002f9823/Andrew.Wood@griffith.edu.au
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APPENDIX E 

 
 
  

 
 
 

 
 

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 

Adolescent Patterns of Risk Taking Project 

Griffith University 

mailto:S.Dawe@griffith.edu.au
file:///C:/Documents%20and%20Settings/psydawe/Local%20Settings/Temp/profiles/user/Local%20Settings/Temp/Andrew.Wood@griffith.edu.au
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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. 

 
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. 



 

 

 

194 

194 

APPENDIX F  

 

Adolescent Patterns of Risk Taking Project 

 
To ensure that your responses to this questionnaire remain anonymous please 
complete the next three questions to create your unique 6 digit code. This code 
will help us to match your responses to today’s questionnaire and the ones we 
will ask you to make over the next few years, without revealing you identity. No-
one, not even members of the Research Team will be able to identify you with 
this code.  

 
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.  

 
How old are you in years ? ____________________ 

 
What is your gender ? (please circle)  Female  Male 
 
Which racial/cultural group do you most closely identify with? (please 
circle)   

Aboriginal   Torres Straight Islander  White 
 
  Asian  Hispanic   African Other_______________ 
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1. Have you ever tried a drink containing alcohol? 
 

 NO (Go to question 1 page 4) 

 YES 

  

2. Have you ever had a full serve of alcohol (e.g., a glass of wine, a whole 
nip of spirits, a glass of beer)?  

 NO (Go to question 1 page 4) 

 YES 

  
3. At what age did you have your first full serve of alcohol? 
 

 
Age in years  : ______ 

 

4. In the last 3 months, how often did you have a drink containing alcohol? 

 

 Never (Go to question 1 page 4)  2-3 times a week 

 Monthly or less     4 or more times a week 

 2-4 times a month  

 

5. In the last 3 months, how many standard drinks of alcohol did you have 

on a typical day when you were drinking? Use the chart on page 3 to help 

you work out the number of standard drinks (1 can/stubby of heavy beer, 1 

cruiser, 1 can pre-mix spirits = 1.5 standard drinks). 

  

 1 or 2  3 or 4  5 or 6  7 to 9  10 or more 

 

6. In the last 3 months, how often did you have 6 or more standard drinks 

on one occasion? (6 standard drinks = 4 cans/stubbies heavy beer, 4 

cruisers, 4 cans pre-mixed spirits) 

 Never     Monthly   Daily or almost daily 

 Less than monthly  Weekly 
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1. Have you ever smoked a whole, or part of a cigarette? 

 NO (Go to question 1 page 5) 

 YES 

 

2. At what age did you first smoke a whole or part of a cigarette? 
 

Age in years : ___________ 
 
 
3. In the last 3 months, how often did you smoke a whole or part of a 

cigarette?  
 

 Never (Go to question 1 page 5)  2-3 times a week 

 Monthly or less     4 or more times a week 

 2-4 times a month  

 

4. In the last 3 months, how many cigarettes did you have on a typical 

day when you smoked?  

 

 1 or 2   10 to 15 

 3 or 4   15 to 20 

 5 or 6    20 to 30 

 7 to 9   30 or more 
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1. Have you ever used prescription or pharmacy medication for 

purposes other than their intended use? 

 
 NO (Go to question 1 page 6) 

 YES 

 

2. At what age did you first use prescription or pharmacy medication 
for purposes other than their intended use? 

 
Age in years : ___________ 
 

 
3.  In the last 3 months, how often did you use prescription or 

pharmacy medication for purposes other than their intended use? 

 

 Never      2-3 times a week 

 Monthly or less     4 or more times a week 

 2-4 times a month 
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1. Have you ever tried any illegal drugs? 

 NO (Turn to page 7) 

 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 3 months? 

About how many 
times have you 
used this drug in 
the last 3 months? 

Cannabis 
 
 
 

Age in years 

 
 
 Yes     No 

 
 
 

Amphetamine 
 
 
 

Age in years 
 

 
 Yes     No 

 

Cocaine 
 
 
 

Age in years  
 Yes     No 

 

Hallucinogens 
(LSD, magic 
mushrooms) 
 

Age in years  
 Yes     No 

 

Inhalants (petrol, 
paint, glue) 
 
 

Age in years  
 Yes     No 

 

Other : please 
write the name of 
the drug  
 
 

Age in years  
 Yes     No 
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Timeline Follow-back Calendar 

 

1. We would like to find out about patterns of drug and alcohol use in 

high school students. 

2. Look at the calendar on the next page and begin by adding any 

special days (like birthdays) or events (such as parties) you were at 

in the last 3 months.  

3. Now try to recall any days you drank alcohol or used any other 

drugs.  

4. Indicate the days you drank alcohol by writing the number of drinks 

you had on that day (e.g., 4 heavy beers- cans) just like in the 

example below.  

5. Indicate days you used other drugs by drawing a diagonal line 

through the box for that day, just like in the example below.  

6. If after looking at the calendar you are certain you did not drink 

alcohol or use any other drugs in the last 3 months please tick the 

box at the top of the page above the calendar. 

 

 

EXAMPLE 

MON TUES WED THURS FRI SAT SUN 

1 2 3 4 5 6 7 

 

8 9 10 11 12 13 14 
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If you did not drink any alcohol or use any other drugs in the last 3 months tick the box below 
and turn to page  9 

 

 I did not drink alcohol or use any other drugs in the last 3 months 
 

 MON TUES WED THURS FRI SAT SUN 

   1 2 3 4 5 

 

M 6 7 8 9 10 11 12 

 

A 13 14 15 16 17  

St Patrick’s Day 

18 19 

 

R 20 21 22 23 24 25 26 
 
 

 27 28 29 30 31  
 

 

 MON TUES WED THURS FRI SAT SUN 

      1 2 

 

A 3 4 5 6 7 8 9 

 

P 10  Holidays 11  Holidays 12 Holidays 13 Holidays 14  

Good Friday 

15 16 

 Easter Sunday 

R 17  

Easter Monday 

18 Holidays 19 20 21 22 23 

 

 24 25  

Anzac Day 

26 27 28 29 30 

 

 MON TUES WED THURS FRI SAT SUN 

 1 Labour Day 2 3 4 5 6 7 

 

M 8 9 10 11 12 13 14 

 

A 15 16 17 18 19 20 

 

21 

 

Y 22 

 

23 24 25 

 

26 27 28 

 29 

 

30 31     
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1. About what proportion of your friends have consumed any alcoholic 
drink in the last 3 months? 

 None 

 A few 

 About half 

 Most 

 All 

 

2. About what proportion of your friends have smoked a cigarette in the 
last 3 months? 

 None 

 A few 

 About half 

 Most 

 All 

 

3. About what proportion of your friends have used prescription or 

pharmacy medication for purposes other than their intended use in the 

last 3 months? 

 None 

 A few 

 About half 

 Most 

 All 

 

4. About what proportion of your friends have used any illegal drugs in 
the last 3 months? 

 None 

 A few 

 About half 

 Most 

 All 
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Please answer the following questions by circling the response that most accurately 

reflects how you think, feel, or behave. Try to work quickly and don’t spend too much time 

on any one question. 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 

I feel excited and full of energy when I 

get something that I want 

0 1 2 3 

I often do things for no other reason than 

that they might be fun 

0 1 2 3 

I usually get very tense when I think 

something unpleasant is going to happen 

0 1 2 3 

When I am doing well at something I like 

to keep doing this 

0 1 2 3 

When I want something I usually go all 

the way to get it 

0 1 2 3 

I worry about making mistakes 

 

0 1 2 3 

I crave excitement and new sensations 

 

0 1 2 3 

I get thrilled when good things happen to 

me 

0 1 2 3 

I am hurt when people scold me or tell 

me that I do something wrong 

0 1 2 3 

I do everything to get the things that I 

want 

0 1 2 3 

I am always willing to try something 

new, when I think it will be fun 

0 1 2 3 

I feel pretty upset when I think someone 

is angry with me 

0 1 2 3 

I get very excited when I could win a 

contest 

0 1 2 3 

I often do things on the spur of the 

moment 

0 1 2 3 

I do not become fearful or nervous, even 

when something bad happens to me 

0 1 2 3 

I get really excited when I see an 

opportunity to get something I like 

0 1 2 3 

I feel worried when I think I have done 

poorly at something 

0 1 2 3 

When I see an opportunity to get 

something I want, I go for it 

0 1 2 3 

I am very fearful compared to my friends 

 

0 1 2 3 

Nobody can stop me when I want 

something 

0 1 2 3 
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Different things happen to people while they are drinking alcohol or because of their alcohol 

drinking. Several of these things are listed below. Please indicate how many times each of these 

things has happened to you within the last 12 months, by circling the response most appropriate 

to your experience. If you have never had an alcoholic drink or have not had an alcoholic drink in 

the last 12 months, tick the box in the top left corner of the questionnaire. 

 I have never, or did not drink alcohol in the 
last 12  months.  

Never 1-2 
times 

3-5 
times 

More 
than 5 
times 

Not able to do your homework or study for a test 1 2 3 4 
Got into fights with other people (friends, relatives, 
strangers) 

1 2 3 4 

Missed out on other things because you spent too 
much money on alcohol 

1 2 3 4 

Went to work or school high or drunk 1 2 3 4 
Caused shame or embarrassment to someone 
 

1 2 3 4 

Neglected your responsibilities 
 

1 2 3 4 

Relatives avoided you 1 2 3 4 
Felt that you needed more alcohol than you used 
to in order to get the same effect 

1 2 3 4 

Tried to control your drinking (tried to drink only at 
certain times of the day or in certain places, that 
is, tried to change your pattern of drinking) 

1 2 3 4 

Had withdrawal symptoms, that is, felt sick 
because you stopped or cut down on drinking 

1 2 3 4 

Noticed a change in your personality 
 

1 2 3 4 

Felt that you had a problem with alcohol 
 

1 2 3 4 

Missed a day (or part of a day) of school or work 
 

1 2 3 4 

Wanted to stop drinking but couldn’t 
 

1 2 3 4 

Suddenly found yourself in a place that you 
couldn’t remember getting to 

1 2 3 4 

Passed out or fainted suddenly 1 2 3 4 
Had a fight, argument of bad feeling with a friend 1 2 3 4 
Had a fight, argument or bad feeling with a family 
member 

1 2 3 4 

Kept drinking when you promised yourself not to 1 2 3 4 
Felt you were going crazy 1 2 3 4 
Had a bad time 1 2 3 4 
Felt physically or psychologically dependent on 
alcohol 

1 2 3 4 

Was told by a friend, neighbour or relative to stop 
or cut down drinking 

1 2 3 4 
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Please circle the response that is most accurate for you.  

 

 

1. Have you ever thought that one of your parents had a drinking problem? 

 

YES  NO 
 

2. Did you ever encourage one of your parents to stop drinking? 

 

YES  NO 
 

3. Did you ever argue or fight with a parent when he or she was drinking? 

 

YES  NO 
 

4. Have you ever heard your parents fight when one of them was drunk? 

 

YES  NO 
 

5. Did you ever feel like hiding or emptying a parents' bottle of alcohol? 

 

YES  NO 
 

6. Did you ever wish that a parent would stop drinking? 

 

YES  NO 
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Please respond to the following statements about your family of origin (i.e., the 
family you grew up in, even if you no longer live with them) by placing a ‘x’ over the 
circle for ‘True’ if you think the statement is true, or in the circle for ‘False’, if you 
think the statement is false. There are no right or wrong answers.  
 
 True False 

 
1. Family members really help and support one another O O 

2. Family members often keep their feelings to themselves O O 

3. We fight a lot in my family O O 

4. We often seem to be killing time at home O O 

5. We say anything we want to around the house O O 

6. Family members rarely become openly angry O O 

7. We put a lot of energy into what we do at home O O 

8. It is hard to “blow off steam” at home without upsetting 
somebody 

O O 

9. Family members sometimes get so angry they throw 
things 

O O 

10. There is a feeling of togetherness in my family O O 

11. We tell each other about our personal problems O O 

12. Family members hardly ever lose their tempers O O 

13. We rarely volunteer when something has/had to be 
done at home 

O O 

14. If we feel like doing something on the spur of the 
moment we often just pick up and go 

O O 

15. Family members often criticise each other  O O 

16. Family members really back each other up O O 
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 True False 
 

17. Someone usually gets upset if you complain/ed in my 
family 

O O 

18. Family members sometimes hit each other O O 

19. There is very little group spirit in my family O O 

20. Money and paying bills is openly talked about in my 
family 

O O 

21. If there was a disagreement in our family, we try hard to 
smooth things over and keep the peace 

O O 

22. We really get along well with each other O O 

23. We are usually careful about what we say to each other O O 

24. Family member try to one-up or out-do each other  O O 

25. There is plenty of time and attention for everyone in my 
family 

O O 

26. There are a lot of spontaneous discussions in my family O O 

27. In my family, we believe you don’t ever get anywhere by 
raising your voice 

O O 
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Please answer each question by putting a circle around the ‘YES’ or the ‘NO’ after 
each question. There are no right or wrong answers, and no trick questions. Work 
quickly and do not think too long about the exact meaning of the question. 
 

PLEASE REMEMBER TO ANSWER EACH QUESTION 
1. Do you often buy things on impulse?     YES NO 
 
2. Do you generally do and say things without stopping to think?  YES NO 
 
3. Do you often get into a jam because you do things without thinking? YES NO 
 
4. Do you usually think carefully before doing anything?   YES NO 
 
5. Are you an impulsive person?      YES NO 
 
6. Do you often do things on the spur of the moment?   YES NO 
 
7. Do you mostly speak without thinking things out?    YES NO 
 
8. Before making up your mind, do you consider all the advantages   
and disadvantages?        YES NO 
 
9. Do you often get involved in things you later wish you could  
get out of?         YES NO 
 
10. Do you get so ‘carried away’ by new and exciting ideas, that you  
never think of possible snags?      YES NO 
 
11. Do you need to use a lot of self-control to keep out of trouble?  YES NO 
 
12. Would you agree that almost everything enjoyable is illegal  
or immoral?         YES NO 
 
13. Are you often surprised at people’s reactions to what you  
do or say?         YES NO 
 
14. Do you think an evening out is more successful if it is  
unplanned or arranged at the last moment?     YES NO 
 
15. Do you usually work quickly, without bothering to check?  YES NO 
 
16. Do you often change your interests?     YES NO 
 
17. When people shout at you, do you shout back?    YES NO 
 
18. Do you prefer to ‘sleep on it’ before making decisions?   YES NO 
 
19. Do you usually make up your mind quickly?    YES NO 
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For each item, please place a ‘X’ over the box that most accurately reflects you belief about the 

statement. It would help us if you answered all items as best you can even if you are not absolutely 

certain or the item seems stupid! Please give your answers on the basis of how things have been over 

the last 6 months.  

 Not 
True 

Somewhat 
True 

Certainly 
True 

I try to be nice to other people. I care about their feelings □ □ □ 

I am restless, I cannot stay still for long □ □ □ 

I get a lot of headaches, stomach aches or sickness □ □ □ 

I usually share with others, for example CD’s, games, food □ □ □ 

I get very angry and often lose my temper □ □ □ 

I would rather be alone than with people my own age □ □ □ 

I usually do as I am told □ □ □ 

I worry a lot □ □ □ 

I am helpful if someone is hurt, upset or feeling ill □ □ □ 

I am constantly fidgeting or squirming □ □ □ 

I have one good friend or more □ □ □ 

I fight a lot. I can make other people do what I want □ □ □ 

I am often unhappy, depressed or tearful □ □ □ 

Other people my age generally like me □ □ □ 

I am easily distracted, I find it difficult to concentrate □ □ □ 

I am nervous in new situations. I easily lose confidence □ □ □ 

I am kind to younger children □ □ □ 

I am often accused of lying or cheating □ □ □ 

Other children or young people pick on me or bully me □ □ □ 

I often volunteer to help others  (parents, teachers, children) □ □ □ 

I think before I do things □ □ □ 

I take things that are not mine from home, school or 

elsewhere 

□ □ □ 

I get along better with adults than with people my own age □ □ □ 

I have many fears, I am easily scared □ □ □ 

I finish the work I’m doing. My attention is good □ □ □ 
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Please answer the following questions by placing a ‘x’ in the box that most 
accurately reflects how you think, feel or behave. Work quickly and don’t spend too 
much time on any one question. There are no right or wrong answers and there are 
no trick questions.  
 

 TRUE FALSE 

1. I believe that rules hold people back   

2. I put plans into action   

3. I like to be busy   

4. I like to see how things work   

5. Generally, I choose which rules to follow   

6. I like to do things which are new and different    

7. I like to do things spontaneously   

8. I like to do things my way   

9. I tend to do several things all at the same time   

10. It is important to enjoy the present moment   

11. I actively look for new experiences   

12. I have a feel for how things work   

13. I look for new sensations   

14. I am excited by what is new in my field   

15. I often have lots of spontaneous ideas   

16. I prefer not to plan things too much   

17. I like to be rewarded for what I do   

18. There here and now is what is important   

19. I have new ideas all the time   

20. I enjoy starting projects   
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Carefully read through the list of different recreational activities that people of all 
ages like to do. In the past 12 months how often have you participated in each of the 
activities listed? Place a “X’ in the box that reflects your level of participation. 

 Never  Monthly 
or less 

 

2 – 4 
Times a 
Month 

 

2 – 3 
Times a 
Week 

 

4 or 
More 
Times a 
Week 

Skateboarding  
 

     

Martial Arts or 
Boxing 

     

Public speaking 
or Debating  

     

Rollerblading 
 

     

Water skiing or 
Wakeboarding 

     

Performance 
drama / theatre 

     

Mountain biking 
or BMX 

     

Dirt bike riding 
or Motor-cross 

     

Rock climbing 
or Abseiling 

     

Dancing 
 

     

Surfing or 
bodyboarding 

     

Parachuting or 
Hang-gliding 

     

Sailboarding or 
Sailing 

     

Rugby or AFL  
 

     

Volunteer Surf 
Life Saving or 
Fire Fighting 

     

Netball or 
Basketball 

     

Performing 
Dance 

     

Performing 
Singing  

     

Performing in a 
Band 

     

Go-Kart Racing      
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APPENDIX G 
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APPENDIX H 
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