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ABSTRACT 

_______________________________________________________________________ 

 

This study empirically examines the Sport Drug Control model (Donovan et al. 2002) 

via survey data of a large sample of elite Australian athletes. The model consists of six 

components believed to predict an athlete’s attitude (and intentions) towards 

performance-enhancing substances use: (1) threat appraisal; (2) benefit appraisal; (3) 

personal morality; (4) legitimacy; (5) personality; and (6) reference group opinion. In 

addition, two ‘market’ factors, the affordability and availability of drugs, believed to 

facilitate or inhibit the translation of attitudes and intentions into behaviour are included 

in the model. To date the sports literature shows no systematic national or international 

single source research covering the views of athletes on the comprehensive list of 

factors in the Sport Drug Control model. 

 

A cross-sectional nationwide mail survey of 1,237 elite Australian athletes was 

conducted. Prior to the mail-out, the survey instrument measuring all of the constructs 

in the Sport Drug Control model was pre-tested among athletes in focus group 

discussions and a small scale survey. A structural equation modelling approach was 

employed to test the Sport Drug Control model. The findings provided empirical 

validation of the theoretical model; the test model accounted for 81% of the variance in 

attitude towards performance-enhancing substances use and 13% of the variance in 

doping behaviour. 

 

When considering the six model components together, morality (personal moral stance 

on performance-enhancing substances use), reference group opinion (perceived moral 

stance of reference group on performance-enhancing substances use) and legitimacy 
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(perceptions of the testing and appeals processes) evidenced significant relationships 

with attitude towards performance-enhancing substances use. That is, weaker personal 

and perceived referent groups’ moral stance against performance-enhancing substances 

use and perceptions of the testing and appeals processes as unfair and inequitable were 

associated with more favourable attitude towards performance-enhancing substances 

use. Threat appraisal (threat to health; threat of enforcement), benefit appraisal (rewards 

for performing well; perceived impact of performance-enhancing substances on 

performance), and personality (risk taking propensity) showed non-significant 

associations with attitude towards performance-enhancing substances use.  

 

Attitude towards performance-enhancing substances use was positively and 

significantly associated with doping behaviour. That is, a more favourable attitude 

towards performance-enhancing substances use was associated with actual use of these 

substances. This finding provides further evidence that attitude towards performance-

enhancing substances use is a central component for understanding performance-

enhancing substances use in sport. 

 

The findings of this study have important and practical implications for the content of 

anti-doping education programs and research. Current anti-doping education programs 

focus on building awareness and knowledge of banned performance-enhancing 

substances, reporting and testing requirements, and penalties for non-compliance. For 

example, in addition to these ‘educational’ components, anti-doping prevention could 

incorporate discussion on moral issues in relation to performance-enhancing substances 

use. Kohlberg’s sequence for moral thinking could be applied to foster a moral stance 

against performance-enhancing substances use. Bandura’s moral disengagement 

mechanisms can be applied in reverse to counter the psychological processes athletes 
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may use to disengage from a moral stance against performance-enhancing substances 

use. The moral emotions experienced if caught using performance-enhancing substances 

– guilt, shame, embarrassment – are another area for discussion as anticipation of these 

moral emotions for actions that violate a personal moral norm serve as the regulators of 

self-censure. The pedagogical strategies could be based on Blatt and Kohlberg’s 

teaching method for fostering moral competencies and learnings from the Konstanz 

Method of Dilemma Discussion. Given that personal morality is a significant factor in 

understanding performance-enhancing substances use, research examining and applying 

mechanisms to morally engage athletes in relation to performance-enhancing substances 

use warrants further investigation.   

 

The findings from this study also highlight the need for anti-doping organisations to 

maintain perceptions of legitimacy by ensuring that their drug testing regime and 

appeals processes are fair and just. Increasing the perceived legitimacy of anti-doping 

organisations in conducting drug testing will lead to more likely compliance with anti-

doping regulations. This is a new dimension in understanding performance-enhancing 

substances use. 

 

Overall, the Sport Drug Control model appears useful for understanding influences on 

performance-enhancing substances use. Future studies could survey athletes 

representing a broader range of competition levels and involving cross-cultural research 

to test the model’s applicability to other population of athletes. Longitudinal study 

designs are required to validate these cross-sectional findings and make assertions about 

cause and effect relationships. The findings from this study will better inform theory 

development, practical application in anti-doping interventions, and future research.  
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CHAPTER 1:  INTRODUCTION 

 

1.1 The Importance of Sport 

 

There is considerable interest in sport in Australia and internationally. Many social, 

health and economic benefits are derived from sport. Several studies have found that 

sport participation is positively associated with mental health (e.g., psychological 

wellbeing, self-esteem) (Donaldson & Ronan 2006; Fox 1999; Pedersen & Seidman 

2004; Saxena et al. 2005; Steptoe & Butler 1996; White, Duda & Keller 1998) and 

physical health (Kemper et al. 1990; Rae-Grant et al. 1989; Schumaker, Linwood & 

Wood 1986; Steiner et al. 2000). Sport provides young people with positive alternatives 

and can also help protect young people from peer and other societal pressures to smoke 

and take drugs (Jessor, Chase & Donovan 1980; Escobedo et al. 1993; Kulig, Brener & 

McManus 2003; Pate et al. 1996, 2000; Rainey et al. 1996; Verschuur 1987; Winnail et 

al. 1997). 

 

In general, sport participation involves substantial amounts of physical activity. There is 

increasing epidemiological evidence of the health benefits of regular physical activity, 

and a dose response relationship with greater benefits derived from increased intensity 

and duration of physical activity (Bauman & Owen 1999; US Department of Health and 

Human Services 1996; Lissner et al. 1996; Morris et al. 1990; Oguma et al. 2002; Pate 

et al. 1995; Powell et al. 1987; Shephard 1995; World Cancer Research Fund/American 

Institute for Cancer Research 2007).  

 

Besides direct health benefits, there are many other positive outcomes of sports 

participation by young people including improved academic achievement (Marsh & 
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Kleitman 2003; Schumaker, Linwood & Wood 1986), decreased delinquency and 

school dropout (Chung 2000; Schafer 1969; Yin & Moore 2004), reduced deviant 

behaviours and arrests (Buhrmann & Bratton 1977; Cohen et al. 2007; Segrave & 

Hastad 1984), decreased suicidal behaviour (Brown & Blanton 2002; Miller et al. 2002) 

and increased leadership qualities (Sharpe, Brown & Crider 1995). At the same time, 

there have been reports of misconduct in some sports being associated with alcohol and 

violence (Dietze, Fitzgerald & Jenkinson 2008; Dimeo 2006; Nattiv & Puffer 1991; 

Nelson & Wechsler 2001; O’Brien et al. 2012). 

 

There are many positive effects on the economy derived from sport. According to the 

2006 Australian census, 75,155 people were employed in a sport or physical recreation 

occupation (Australian Bureau of Statistics 2009). The growth of this sector of the 

economy is reflected by the fact that this figure is 23% higher than the corresponding 

figure in the 2001 census. [The increase for all occupations over the same period was 

lower at 10%.] (Australian Bureau of Statistics 2009). Furthermore, hosting major 

sporting events has a significant positive economic impact on Australia. For example, 

the 2000 Sydney Olympic Games had direct impacts such as the construction of venues 

and other facilities prior to the Games, the sale of television broadcast rights during the 

Games, and the influx of athletes and tourists to participate in or watch the Games, and 

indirect impacts such as the international tourism resulting from media coverage of 

Sydney and Australia during the Games (Australian Bureau of Statistics 2000). The 

value of the 2000 Sydney Olympic Games on Australia’s Gross Domestic Product 

(GDP) was estimated at $6.5 billion (Madden 2002). An economic impact study of the 

2003 Rugby World Cup held in Australia estimated that this event generated $494 

million in revenues to the Australian government and created more than 4,000 jobs. The 
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value of the Cup on Australia’s GDP was estimated at $289 million (Bohlmann & van 

Heerden 2005).  

 

1.2  Performance-Enhancing Substances Use in Sport  

 

There has been, and continues to be, widespread international concern about athletes’ 

use of performance-enhancing substances (British Medical Association 2002; Hunt & 

Dimeo 2012; Kamber & Mullis 2010), with athletes themselves perceiving that there is 

a problem. For example, in Yesalis and Bahrke’s (1995) survey of 155 United States 

Olympians who participated in the 1992 Winter Games in France, 80% of the athletes 

classified steroid use among Olympic competitors as a ‘very’ or ‘somewhat’ serious 

problem. Only 5% of these athletes thought it was not a problem. In a 2005 survey of 

874 athletes in the United Kingdom, 40% considered there to be, to some extent, a 

doping issue in their sport (UK Sport 2006).  

 

The issue of performance-enhancing substances use in sport is highlighted by media 

coverage of a number of high profile athletes caught taking such substances. The most 

recent case involves Lance Armstrong, an American cyclist who won the Tour de 

France seven times in consecutive years from 1999 to 2005. In August 2012, he was 

banned for life after declaring that he would not contest the five charges that the United 

States Anti-Doping Agency filed against him: (1) use and/or attempted use of banned 

substances and/or methods including erythropoietin (EPO; a blood boosting hormone), 

blood transfusions, testosterone, corticosteroids and masking agents; (2) possession of 

banned substances and/or methods including EPO, blood transfusions and related 

equipment   (such  as  needles,  blood bags,  storage  containers  and   other   transfusion  
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equipment and blood parameters measuring devices), testosterone, corticosteroids and 

masking agents; (3) trafficking of EPO, testosterone, and corticosteroids; (4) 

administration and/or attempted administration to others of EPO, testosterone, and 

cortisone; and (5) assisting, encouraging, aiding, abetting, covering up and other 

complicity involving one or more anti-doping rule violations and/or attempted anti-

doping rule violations (United States Anti-Doping Agency 2012). In 2006, Marion 

Jones a former American track and field athlete tested positive to EPO. In 2007, she 

admitted taking steroids prior to the 2000 Sydney Olympic Games in which she won 

three gold and two bronze medals. The United States Anti-Doping Agency imposed a 2-

year period of ineligibility and disqualification of all her competitive results from 

September 2000 (United States Anti-Doping Agency 2007). The United States Anti-

Doping Agency’s (2013) published list of athletes that have received a sanction for a 

doping violation since 2001 highlights the diversity of sports implicated in doping. 

 

High profile athletes are role models for young people not only for achievement in 

sports, but life in general (Catlin & Murray 1996; Stamm et al. 2008), and have been 

‘actively’ promoted as role models for young people. For example, the ARMtour 

(Athletes As Role Models; National Aboriginal Sporting Chance Academy 2013) 

program brings high profile Australian athletes to remote Territory communities to 

encourage Indigenous youth to adopt healthy lifestyles. Similarly, the Role Models for 

the Future program – an initiative of Beyondblue, Athlete Development Australia and 

the Bounce Back Foundation – trains elite Australian athletes from a number of sports 

(e.g., football, basketball, netball) to promote messages about health and lifestyle to 

young people. Hence, elite athletes’ use of performance-enhancing substances not only 

sends  a  message to young athletes,  but also to all young people about drugs in general,  
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including recreational drugs. According to social learning theory (Bandura 1977), which 

focuses on learning that occurs within a social environment, high profile athletes can be 

viewed as modelling behaviours to young people. In 2003, the former Australian 

cricketer Shane Warne’s drug case with connotations of drug use to improve body 

image, had the potential to accelerate the emerging trend of young males using steroids 

not to improve athletic performance or competitive body building, but for aesthetic 

reasons (Baker, Graham & Davies 2006; Benson 2002; DrugScope 2006; DuRant, 

Escobedo & Heath 1995; Egan 2002; Parkinson & Evans 2006; Wright, Grogan & 

Hunter 2001).  

 

Sporting organisations such as the Australian Academies and Institutes of Sport have 

been instrumental in developing international sport champions. According to an 

Australian Bureau of Statistics survey in 2005-06, 66% of Australians aged 15 years 

and over (i.e., 10.5 million people) participated in sports and physical recreation at least 

once during the 12 months prior to the interview (Australian Bureau of Statistics 2007). 

However, drug use has the potential to undermine people’s interest in and intent in 

participating in sport.  

 

Research shows that parents are socialising agents and primary motivators in children’s 

sports participation (Brustad 1993; Gadsdon 2001; Hendry et al. 1993; Jambor 1999; 

Lewko & Greendorfer 1988; Smoll, Magill & Ash 1988; Wuerth, Lee & Alfermann 

2004). It is through parental example and encouragement that children learn how to play 

and to participate in sporting activities. Parents are unlikely to encourage participation 

in sports known to have drug problems. This belief is also held by sporting officials, and 

is   reflected   in   the  following  comment  by  Gian  Franco  Kasper,   President  of  the  
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International Ski Federation, Switzerland: “How can we convince parents to let their 

children practice a sport if they know that their child’s health will sooner or later be 

destroyed by doping?” (World Anti-Doping Agency 2008). Performance-enhancing 

substances use has significant actual and potential harmful health effects including 

death (Dimeo 2007; Hausmann, Hammer & Betz 1998; Houlihan 2002; Yesalis & 

Bahrke 2002). 

 

1.3  The World Anti-Doping Code 

 

In response to the perception that the International Olympic Committee failed to support 

and operationalise an effective anti-doping system (e.g., the drug scandal involving the 

East German sports system), the 1998 Tour de France drug scandal and following the 

proposal of the First World Conference on Doping in Sport, the World Anti-Doping 

Agency was established in 1999 as an international independent organisation “to 

promote, coordinate and monitor the fight against doping in sport in all its forms” 

(Dimeo, Hunt & Horbury 2011; Dimeo & Taylor in press; Hanstad, Smith & 

Waddington 2008; Houlihan 2001; Kamber 2011; World Anti-Doping Agency 2010).  

 

The World Anti-Doping Agency is responsible for monitoring the World Anti-Doping 

Code that was first adopted in 2003 and became effective in 2004. The Code provides a 

framework for anti-doping policies across all sports and countries. Government 

signatories to the UNESCO International Convention against Doping in Sport (ratified 

in October 2005; UNESCO 2005) are legally bound to comply with the regulations of 

the World Anti-Doping Agency and the World Anti-Doping Code (Advisory Council on 

the Misuse of Drugs 2010).  The Code stipulates that each country is expected to establish  
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its own national anti-doping organisation. In Australia, the Australian Sports Anti-Doping 

Authority (formerly known as the Australian Sports Drug Agency) was established for 

this purpose. A revised Code was approved by the World Anti-Doping Agency in 

November 2007 and implemented on 1st January 2009.  

 

The Code contains the list of banned performance-enhancing substances and methods. 

Substances and methods are placed on the banned list if they meet two of the following 

three criteria, or if they have the potential to mask the use of such substances or 

methods: (1) medical or other scientific evidence, pharmacological effect or experience 

that the substance or method, alone or in combination with other substances or methods, 

has the potential to enhance or enhances sport performance; (2) medical or other 

scientific evidence, pharmacological effect or experience that the use of the substance or 

method represents an actual or potential health risk to the athlete; or (3) the World Anti-

Doping Agency’s determination that the use of the substance or method violates the 

spirit of sport (World Anti-Doping Agency 2009, p. 32-33). The banned list is updated 

on an annual basis, and signatories to the Code are obliged to distribute the list to its 

members and constituents. 

 

1.4  Prevalence of Performance-Enhancing Substances Use 

 

The prevalence of performance-enhancing substances use in sport has been assessed in 

three main ways: (1) prevalence of adverse analytical findings; (2) perceived prevalence 

of banned performance-enhancing substances use; and (3) self-reported use of banned 

performance-enhancing substances. 

  



 

8 
 

1.4.1 Prevalence of adverse analytical findings 

 

The World Anti-Doping Code defines an adverse analytical finding as “a report from a 

laboratory or other WADA-approved entity that, consistent with the International 

Standard for Laboratories and related technical documents, identifies in a sample the 

presence of a prohibited substance or its metabolites or markers (including elevated 

quantities of endogenous substances) or evidence of the use of a prohibited method” 

(World Anti-Doping Agency 2009, p. 126), and defines an atypical finding as “a report 

from a laboratory or other WADA-approved entity which requires further investigation 

as provided by the International Standard for Laboratories or related technical 

documents prior to the determination of an adverse analytical finding” (World Anti-

Doping Agency 2009, p. 128).  

 

From 2003 to 2011, the proportion of samples analysed by WADA-approved anti-

doping laboratories that resulted in adverse analytical findings and atypical findings 

ranged between 1.62% and 2.13% (World Anti-Doping Agency 2011a). From 1993 to 

2003, the corresponding proportions by the International Olympic Committee’s 

accredited laboratories ranged between 1.36% and 1.98% (Mottram 2005).  

 

In each year, adverse analytical findings are found in a variety of sports in numerous 

countries. For example, in 2011, 91% (n = 32) of the sports recognised by the 

International Olympic Committee reported adverse analytical findings. 
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1.4.2 Perceived prevalence of banned performance-enhancing substances use 

 

In some studies, athletes, coaches and other people involved in sports were asked to 

estimate performance-enhancing substances use among athletes.  

 

In Scarpino et al.’s (1990) study, 1,015 Italian athletes and 216 doctors, coaches and 

managers estimated the frequency of use of performance-enhancing substances among 

elite athletes at the national and international level. Among athletes, estimated use was 

highest for anabolic steroids (42%; frequent use: 16%; occasional use: 26%), followed 

by amphetamines (38%; frequent use: 11%; occasional use: 27%), blood doping (32%; 

frequent use: 7%; occasional use: 25%), and beta-blockers (8%; frequent use: 2%; 

occasional use: 6%). Among doctors, coaches and managers, the figures were similar: 

anabolic steroids (46%; frequent use: 20%; occasional use: 26%); amphetamines (23%; 

frequent use: 6%; occasional use: 17%); blood doping (24%; frequent use: 7%; 

occasional use: 17%); and beta-blockers (16%; frequent use: 3%; occasional use: 13%). 

 

Two other studies (Laure & Reinsberger 1995; Ohaeri et al. 1993) conducted prior to 

2000 had a more specific focus in terms of the type of sport and performance-enhancing 

substances used. In Laure and Reinsberger’s (1995) survey of 102 elite French 

endurance walkers, 41% had heard of other endurance walkers using performance-

enhancing substances. In Ohaeri et al.’s (1993) survey of 250 Nigerian athletes (mean 

age: 24.6 years), 15% claimed they knew athletes who had used anabolic steroids to 

enhance performance. 

 

In Waddington et al.’s (2005) study, among a sample of 706 professional United 

Kingdom footballers, 6% indicated that they personally knew current or former players 
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who used performance-enhancing substances, and 2% indicated that they knew players 

at their current club who used such substances. 

 

In Alaranta et al.’s (2006) study, among a sample of 446 elite athletes in Finland (mean 

age: 23.0 years), 30% reported that they knew an athlete who had used performance-

enhancing substances. The proportions for specific substances were: stimulants: 17%; 

anabolic steroids: 10%; blood doping: 6%; peptide hormones: 6%; oral glucocorticoids: 

4%; sedatives: 3%; diuretics: 2%; beta-blockers: 1%; and narcotic analgesics: 0.5%. 

Analysis of the data by type of sports revealed that the proportion was highest for 

athletes in speed and power sports (42%), followed by endurance sports (37%), team 

sports (22%), and demanding motor skills sports (18%). There were some variations in 

reports of use of these substances by type of sports: one third of the athletes in speed 

and power sports personally knew someone using stimulants compared with less than 

15% for each of the other types of sport; and 18% of the endurance athletes knew 

someone using blood doping compared with less than 5% for each of the other types of 

sport. 

 

In Moran et al.’s (2008) survey of 375 elite athletes (mean age: 23.8 years) from 16 

different countries (mainly Ireland: 69% of the total sample), 25% of athletes claimed to 

personally know athletes who had used, or were currently using banned substances.   

 

The reliability of these data on perceptions of performance-enhancing substances use 

has received criticism for a number of reasons including self-reporting bias of doping 

for fear of social and legalistic sanctions, and reliance on anecdotal evidence of doping 

by other athletes  (Dimeo & Taylor in press; Mottram 2011; Petróczi et al. 2011). 

Furthermore, the data may be biased by recent media reports of cases of performance-
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enhancing substances use, and the actual number of athletes perceived to be using 

performance-enhancing substances cannot be ascertained as respondents may well be 

referring to the same athlete. Nevertheless, these data reflect the salience of the issue of 

performance-enhancing substances use, and there is some evidence that athletes are 

more likely to intend to use performance-enhancing substances in the future if they 

believe that other athletes in their sport are engaging in performance-enhancing 

substances use (see Kondric et al. 2011; Zenic et al. 2010) 

 

1.4.3 Self-reported use of banned performance-enhancing substances 

 

There are a number of studies that presented data on self-reported performance-

enhancing substances use among athletes. The data are categorised here according to: 

(1) athletes in high school or lower; (2) college athletes; and (3) adult athletes and elite 

athletes that do not fall into the first two categories. Studies that investigated self-

reported performance-enhancing substances among adolescents in general or that do not 

present the data for athletes are not discussed here (e.g., Gradidge, Coopoo & 

Constantinou 2011; Mattila et al. 2009; Nilsson et al. 2005; Rees, Zarco & Lewis 2008; 

Thorlton et al. 2012). 

 

Athletes in high school or lower:  

Among a sample of 1,553 pre-high school youth sports participants aged 10 to 14 years 

in 34 states in the United States of America, 0.7% reported current or previous usage of 

anabolic steroids (Wroble, Gray & Rodrigo 2002).  

 

Among high school athletes, self-reported personal use of banned performance-

enhancing substances was 3.1% among a sample of 300 athletes in Italy (Lucidi et al. 
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2004), 4.0% among a sample of 6,402 athletes in France (Laure & Binsinger 2005), and 

2.5% among a sample of 241 athletes in the United States (Dodge & Jaccard 2008). In 

the samples of Italian and French athletes, reported use of banned performance-

enhancing substances was higher among males than females: 3.8% vs 1.8%; and 5.6% 

vs 2.6% respectively. 

 

In Wanjek et al.’s (2010) study of recreational athletes (i.e., those who engage in, on 

average, seven hours of sports per week) and competitive athletes (i.e., those who 

engage in, on average, 20 hours of sports per week) in the state of Thuringia (Germany), 

reported use of a number of banned performance-enhancing substances was low for 

both types of athletes: stimulants (2.3% and 1.2%); anabolic androgenic steroids (0.9% 

and 0.4%); growth hormones (0.6% and 0.2%); and erythropoietin (0.2%, 0%), 

respectively. 

 

In Gradidge, Coopoo & Constantinou’s (2011) survey of 100 male high school athletes 

aged 15 to 18 years in Johannesburg (South Africa), the proportions who reported 

having used growth hormone and anabolic androgenic steroids were 5% and 4%, 

respectively.   

 

In Striegel, Ulrich and Simon’s (2010) survey of 480 elite German athletes aged 15 to 

18 years (median age: 16 years), 6.8% of athletes reported having ‘ever used doping 

substances’ when questioned via a randomised response technique (an anonymous 

indirect interview technique). 
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College athletes:  

In the National Collegiate Athletic Association’s (NCAA) survey of 20,474 athletes in 

2009, reported performance-enhancing substances use in the last 12 months was 3.7% 

for amphetamines, 0.9% for ephedrine, and 0.6% for anabolic steroids (Bracken 2012). 

The proportions for amphetamines and anabolic steroids were lower than in the last 

NCAA survey conducted in 2005: 1.4% and 1.3% respectively. The author reported that 

ephedrine usage was not included in the 2005 survey in a way that was comparable with 

the 2009 survey. Green et al. (2001) reported that in the 1996 NCAA survey (N = 

13,914 athletes), amphetamines usage was 3.1% which was higher than in 2005. In 

1996, anabolic steroids usage was 1.1%. In Spence and Gauvin’s (1996) study, 0.9% of 

the 754 Canadian university athletes surveyed reported use of anabolic steroids. 

 

Adult athletes: 

In Laure’s (1997) review of self-reported use studies in adult athletes between 1980 and 

1996, performance-enhancing substances use ranged between 5% and 15%.  

 

The National Football League (NFL) in the United States first tested for anabolic 

steroids in 1988, and detected its use in 6% of professional football players (Cowart 

1988). Among 2,552 NFL retired professional football players who completed a self-

reported general health questionnaire between 2001 and 2003, 9% of the total sample 

reported the use of steroids during their professional career. The highest reported 

prevalence was among those who played primarily during the 1980s: 1940s: 0%; 1950s: 

1%; 1960s: 5%; 1970s: 10%; 1980s: 20%; and 1990 to 2003: 13% (Horn, Gregory & 

Guskiewicz 2009). In Ama et al.’s (2003) study of 314 elite African footballers (mean 

age: 20.4%), 5% reported using cocaine which was a banned substance. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guskiewicz%20KM%22%5BAuthor%5D


 

14 
 

In Özdemir et al.’s (2005) survey of 433 elite Turkish athletes, 14.5% reported using 

doping and/or performance-enhancing substances. No information was provided as to 

the distinction between these two categories nor the proportion for each category. 

 

In Tsorbatzoudis et al.’s (2009) survey of 1,040 elite Greek athletes from nine different 

sports (football, basketball, volleyball, handball, athletics, swimming, shooting, 

taekwondo, and rowing) (mean age: 22.9 years), 8.2% reported past use of performance-

enhancing substances (systematic use: 1.5%; occasional use: 3.0%; use only once in the 

past: 3.7%). Similar results were found in a survey of 1,075 elite Greek athletes: 9.9% 

reported past use of performance-enhancing substances (systematic use: 2.0%; 

occasional use: 3.6%; use only once in the past: 4.3% (Lazuras et al. 2010). 

 

In Uvacsek et al.’s (2011) survey of 82 Hungarian athletes, 14.6% reported using 

banned performance-enhancing substances. It is noteworthy that the sample was 

recruited by the authors’ personal and professional contacts with athletes. 

 

In two studies (Somerville & Lewis 2005; Moran et al. 2008), elite athletes were asked 

whether they had ever inadvertently used banned performance-enhancing substances. 

Among 74 elite British athletes (mean age: 27 years) who participated in athletics, 

cycling, rowing and sailing, 5% reported that they had accidentally used a performance-

enhancing substance in the past (Somerville & Lewis 2005). In Moran et al.’s (2008) 

survey of 375 elite athletes, 3% reported that they had inadvertently used banned 

substances in the past. In the same survey, 2% of athletes reported that they had 

knowingly used banned performance-enhancing substances. The authors did not clarify 

whether there was any overlap between athletes who reported inadvertent versus 

intentional use of banned substances.    
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The validity of self-reported performance-enhancing substances use may be adversely 

impacted by confidentiality issues, which is highlighted by two other studies (Alaranta 

et al. 2006; Ohaeri et al. 1993). In Alaranta et al.’s (2006) study, none of the 446 elite 

Finnish athletes surveyed (mean age: 23.0 years) reported ever using banned substances. 

Given that the questionnaire was conducted during national team camps, athletes’ 

perception of the confidentiality of the survey may have been compromised. Similarly, 

confidentiality may have been an issue in Ohaeri et al.’s (1993) survey of 250 Nigerian 

athletes (mean age: 24.6 years) as the questionnaire was distributed and returned 

through the athletes’ team captains. In that survey, 1.2% of athletes reported having 

used anabolic steroids. Self-reported use of banned performance-enhancing substances 

is clearly susceptible to under-reporting of use. Compromising confidentiality in the 

survey administration context would further exacerbate this limitation. 

 

Lentillion-Kaestner & Ohl (2011) found that among a sample of 1,920 French Swiss 

school athletes, self-reported use of performance-enhancing substances differed widely 

between 1.3% and 39.2% depending on the definition of doping and the types of 

questions used (e.g., open versus closed ended questions). This finding is not surprising 

as previous research has demonstrated that people’s responses can be readily 

manipulated or influenced by different question formats (e.g., McAuliffe et al. 2007; 

Waller, McCaffery and Wardle 2004; King 1994), introductory statements or message 

content (e.g., Donovan and Jalleh, 1999, 2000; Jalleh and Donovan 2001), response 

categories or order (e.g., Sturgis, Allum and Smith 2008; Donovan 1998; Kronsnick 

1999), data collection modes (e.g., Donovan et al. 1997; Tourangeau and Smith 1996), 

and so on. Hence, as suggested by Lentillion-Kaestner & Ohl (2011), the use of multiple 

question formats including measuring use of specific substances is necessary to give a 
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more reliable prevalence of doping. [In this study, this approach was adopted in 

assessing athletes’ use of performance-enhancing substances.] 

 

1.4.4 Summary 

 

The statistics on adverse analytical findings clearly demonstrate performance-enhancing 

substances use in a variety of sports. Levels of perceived prevalence and self-reported 

personal use of performance-enhancing substances varies widely, but are substantially 

higher than the figures for adverse analytical findings. This reflects the difficulty in 

testing for and detecting use of performance-enhancing substances. [Section 2.1 

provides a discussion on this topic.] 

 

1.5 Current Anti-Doping Programs 

 

To date, only a small number of studies have been conducted to explore the 

effectiveness of intervention programs for preventing athlete performance-enhancing 

substances use. The two prevention programs that have been evaluated are the 

Adolescents Training and Learning to Avoid Steroids (ATLAS) (Goldberg et al. 1996, 

2000), and Athletes Targeting Healthy Exercise and Nutrition Alternatives (ATHENA) 

(Elliott et al. 2004, 2006) programs.    

 

The ATLAS program aims to reduce intentions and actual use of anabolic steroids and 

other substances (e.g., alcohol, illicit drugs), and to promote healthy nutrition and 

exercise behaviours among male high school athletes. The 10-week program consists of 

three components: (1) classroom-based education; (2) weight-room skill training; and 

(3) an informational session for parents that focuses on the program goals and content. 
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The program focuses on reducing anabolic steroid use by presenting nutrition and 

strength training programs as alternatives to anabolic steroid use.  

 

Goldberg et al.’s (2000) pre (N = 3,207), post (intervention group: N = 1,145; control 

group: N = 1,371) and 1-year follow-up (intervention group: N = 591; control group: N 

= 700) surveys of male high school football athletes in the United States showed that in 

the post-survey, intentions to use and actual use of anabolic steroids were significantly 

lower among the intervention than control group. In the 1-year follow-up survey, 

intentions to use and actual use of anabolic steroids remained lower among the 

intervention than control group, but the difference was significant for intentions to use 

only. Further analysis of this same dataset found that athletes with a higher degree of 

intent to use anabolic steroids before the program were more likely to decrease their 

intentions to use anabolic steroids after the intervention than those with lower intentions 

to use anabolic steroids (Fritz et al. 2005). The effectiveness of the ATLAS program in 

reducing actual use of anabolic steroids cannot be ascertained from these data as the 

numbers of new anabolic steroids users (cumulative from baseline) in the control and 

intervention groups were small: post-survey: 18 and 7 new users respectively; and 1-

year follow-up survey: 19 and 9 new users respectively.  

 

The ATHENA program aims to reduce disordered eating and body-shaping substances 

use among female high school athletes. The program’s eight weekly 45-minute sessions 

cover sport nutrition, exercise training, substance use and other unhealthy behaviours’ 

effects on sport performance, media images of females, and depression prevention. 

 

Elliot et al.’s (2004) pre (N = 928) and post (intervention group: N = 337; control group: 

N = 331) intervention surveys of female high school athletes in team sports in the 
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United States showed that athletes in the intervention group reported less new use of 

athletic-enhancing and body-shaping substances, including  anabolic steroids. However, 

the data specifically for anabolic steroids were not presented in this paper nor in later 

papers on the outcomes of the ATHENA program (Elliot et al. 2006, 2008). 

 

Notwithstanding other positive outcomes of the ATLAS and ATHENA programs, there 

is insufficient evidence of these programs’ effectiveness in reducing performance-

enhancing substances use. More importantly, these programs do not provide a 

theoretical framework for understanding or influencing performance-enhancing 

substances use. 

  

1.6  Theoretical Models of Performance-Enhancing Substances Use 

 

Backhouse et al.’s (2007) comprehensive review of the drugs in sport literature 

concluded that a significant limitation of the body of knowledge at that time was the 

limited application and empirical validation of doping models in sport. The review 

identified only two conceptual models that attempted to provide a framework for 

understanding performance-enhancing substances use: the Sport Drug Control model 

(Donovan et al. 2002) and the Drugs in Sport Deterrence model (Strelan & Boeckmann 

2003). 

 

1.6.1  The Drugs in Sport Deterrence model 

 

The Drugs in Sport Deterrence model (Strelan & Boeckmann 2003) is based on 

deterrence theory which is an approach to understanding compliance with the law (see 

Paternoster 1987). The model consists of three components: (1) the deterrence or costs 
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of a decision to use performance-enhancing substances which are categorised in terms 

of legal sanctions (i.e., fines and suspensions), social sanctions (i.e., disapproval by 

team mates, criticism by important others, material loss), self-imposed sanctions (i.e., 

guilt, reduced self-esteem) and health concerns (i.e., negative side-effects of using 

performance-enhancing substances); (2) the benefits associated with using performance-

enhancing substances which are categorised in terms of material benefits (e.g., prize 

money, sponsorship, endorsement, contracts), social benefits (e.g., prestige, 

acknowledgement by important others) and internalised benefits (e.g., satisfaction of 

high achievement); and (3) situational factors that may impact on the perceived cost-

benefit analysis of using performance-enhancing substances. The potential mediating 

situational factors listed in the model are: perceptions of the prevalence of performance-

enhancing substances use; experience with punishment and punishment avoidance; 

perceptions of one’s competitiveness; professional status; perceptions of the legitimacy 

of the regulating authorities in enforcing anti-doping rules; and the performance-

enhancing properties and side-effects of the substance.  

 

The model postulates that the deterrence or costs associated with performance-

enhancing substances use are weighed up against the benefits of using such substances, 

and this cost-benefit analysis is influenced by situational factors. There are no published 

data examining the utility of this model.  

 

1.6.2 The Sport Drug Control model 

 

The Sport Drug Control model (Donovan et al. 2002) was the first published theoretical 

model of factors influencing performance-enhancing substances use. The model was 

developed from three behavioural science frameworks: social cognition models, threat 
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(or fear) appeals, and instrumental and normative approaches. The model consists of six 

components believed to predict an athlete’s attitudes and intentions towards 

performance-enhancing substances use: (1) threat appraisal; (2) benefit appraisal; (3) 

personal morality; (4) reference group opinion; (5) legitimacy; and (6) personality. In 

addition, two ‘market’ factors, the affordability and availability of performance-

enhancing substances, believed to facilitate or inhibit the translation of attitudes and 

intentions into behaviour were included in the model (see Figure 1.1). The Sport Drug 

Control model incorporates many of the components of the Drugs in Sport Deterrence 

model and is far more comprehensive. Chapter 2 provides a detailed description of this 

model.  

 

Donovan (2009) later placed the Sport Drug Control model in two broader contexts: the 

overall sociocultural context of a ready acceptance of new technologies that save time 

and effort, prolong life, prevent suffering and enhance body image and cognitive 

functioning; and a sport culture that has become medicalised and commercialised. 

However, the focus in this thesis is on the constructs of the model shown in Figure 1.1. 

 

Besides an opportunistic examination of some of the constructs in the Sport Drug 

Control model that were included in a larger questionnaire that was concerned with 

personality profiling of elite athletes and their susceptibility to performance-enhancing 

substances use (Gucciardi, Jalleh & Donovan 2011), there is no published empirical 

examination of the model. [Section 2.11 presents the results of this published paper.]  
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Figure 1.1: The Sport Drug Control model (Donovan et al. 2002)
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The Sport Drug Control model theorised that multiple factors influence performance-

enhancing substances use. Backhouse et al.’s (2007) review of the sports literature 

found few empirical studies investigating the various factors presented in the model, 

with most of these studies examining one (or only a few) of these factors, and hence, 

not accounting for other factors or the inter-relationship between multiple factors. 

 

Since Backhouse et al.’s (2007) review, two other conceptual models that attempt to 

provide a framework for understanding performance-enhancing substances are Petróczi 

and Aidman’s (2008) life-cycle model of performance enhancement and Stewart and 

Smith’s (2008) model of drug use in sport.  
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Petróczi and Aidman’s (2008) life-cycle model of performance enhancement posits that 

in the course of their career, athletes constantly set goals and make choices regarding 

the way these goals can be achieved. Opportunities for behaviour change, including 

performance-enhancing substances use, are presented throughout the cycle of ‘choice – 

goal commitment – execution – feedback on goal attainment – goal 

evaluation/adjustment’. The model is based on expectancy theory, hence athletes’ 

motivation to engage in performance-enhancing substances use is assumed to be 

influenced by the desire to attain expected positive outcomes, and at the same time, 

controlled by the expected undesirable outcomes from use of performance-enhancing 

substances. The model focuses on vulnerability and inhibiting factors across the stages 

of athlete development. These factors are categorised as individual differences 

(psychological variables such as dispositional risk taking and sensation seeking, attitude 

towards peers, authority and fair play, self-esteem, confidence and integrity, cognitive 

ability, beliefs about doping efficacy, independence and vulnerability to peer pressure) 

and systematic factors (e.g., motivational climate, fairness and other attributes of the 

testing procedures and enforcement sanctions). Both of these factors are moderated by 

situational factors (e.g., peer interactions, salience of role models and significant others, 

availability of performance enhancement alternatives). There is no published empirical 

testing of this model, the difficulty of which is recognised by the authors: “Considering 

the complexity and reiterative nature of the model, empirical testing of the model as a 

whole is not feasible” (Petróczi & Aidman 2008, p. 7).  

 

Similar to Donovan’s (2009) expansion, Stewart and Smith’s (2008) model of drug use 

in sport combines the micro orientation of individual athlete intentions with a macro 

orientation on sporting context and culture. The authors argue that decisions made by 

athletes are not always rational or bound by clear intentionality. Hence contextual 
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factors may affect athletes’ values, beliefs, and decision making. The authors identified 

three contextual factors: globalisation and commercialisation of sport; sporting culture; 

and perceptions of masculinity and identity. There is no published empirical 

examination of the model, however the authors and colleagues (Smith et al. 2010) 

explored contextual factors influencing athletes’ attitudes towards drugs in sport via 11 

narrative-based case histories. Eight of the participants were male and three were 

female. Six of the participants completed at the elite level, while the others played in 

community leagues and competitions. Results indicated that athletes’ attitudes towards 

drugs in sport were influenced by a sporting culture that lends itself to drug use through 

its emphasis on performance at all costs or the use of substances as a social lubricant. In 

addition, the more frequent the early experiences of serious competition, the more likely 

athletes were to hold favourable attitudes towards both licit and illicit performance-

enhancing substances. The main commercial pressures impacting on participants’ 

attitudes to substance use were professionalisation, sponsorship, material reward and 

fame.  

   

The lack of empirical evidence to support or refute any of these conceptual models 

leaves a significant gap in the literature in understanding influences on performance-

enhancing substances use. 

 

1.7  Research Objectives of this Study  

 

This study will empirically test the Sport Drug Control model (Donovan et al. 2002).  

 

The research objectives are: 
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1.  To assess via structural equation modelling, the extent to which the variables in the 

model together predict attitude towards and use of performance-enhancing 

substances; and 

2.  To assess the relative importance of the various concepts in the model. Specifically, 

to determine: (a) the relative influence of threat appraisal, benefit appraisal, 

personal morality, reference group opinion, legitimacy, and personality on attitude 

towards the use of performance-enhancing substances; and (b) the influence of 

attitude towards use of performance-enhancing substances and affordability and 

availability of performance-enhancing substances on the use of such substances. 

 

Confirmation and quantification of the model have the potential to provide direct input 

to anti-doping organisations’ programs for the prevention of doping in sport. 

  

1.8  Structure of this Thesis 

 

This thesis consists of eight chapters. Chapter 2 describes the Sport Drug Control model 

and provides a literature review of the concepts in the model. Chapter 3 provides the 

methodological details of this research study. The chapter starts with the ontological and 

epistemological stances adopted. Descriptive results, including the sample 

characteristics, are presented in Chapter 4. Chapter 5 describes the development of each 

of the constructs for use in testing the Sport Drug Control model. Chapter 6 presents the 

results of the structural equation modelling analyses in testing the model, and details the 

influence of each of the constructs in the model on predicting attitude towards and 

actual use of performance-enhancing substances. Chapter 7 provides a discussion of the 

results in relation to the literature and the implications for the content of anti-doping 
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education programs and future research. The limitations of this study are also discussed. 

The final chapter summarises the major findings of this study.  
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CHAPTER 2: THE SPORT DRUG CONTROL MODEL 

 

The Sport Drug Control model (Donovan et al. 2002) was based on a review of public 

health interventions in general and the drugs in sports literature. The model includes six 

psychosocial inputs to an athlete’s attitudes and intentions towards performance-

enhancing substances use. One of these relates to personality factors (e.g., risk taking 

propensity, self-esteem, optimism), while the other five correspond to elements from 

various attitude and behaviour change models: threat appraisal (perceived negative 

outcomes of using a banned performance-enhancing substance, including the likelihood 

of being caught, the severity of the penalties, and ill-health effects); benefit appraisal 

(perceived positive outcomes of using a banned performance-enhancing substance, 

including social and financial rewards); personal morality (moral judgment towards 

using a banned performance-enhancing substance); reference group opinions 

(perceptions about relevant others’ attitude towards using a banned performance-

enhancing substance); and legitimacy (beliefs about whether laws governing 

performance-enhancing substances use are justified and applied fairly and equitably 

across all athletes). The model includes two ‘market’ factors, affordability and 

availability of performance-enhancing substances, that may facilitate or inhibit use of 

these substances. 

  

The theoretical foundations supporting these eight major inputs in the model are 

described below. Donovan et al. (2002) provided an important clarification of the 

model, that is, the model is dependent on athletes’ perceptions with respect to these 

inputs which may or may not reflect reality. Hence, to deter athletes from using 

performance-enhancing substances, anti-doping organisations may seek to influence 

athletes’ perceptions of these inputs. Donovan et al. (2002) provided the example that 
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the deterrence effect of drug testing is enhanced by athletes’ overestimating their 

likelihood of being tested out of competition. Conversely, athletes’ underestimating this 

likelihood would lessen the deterrence effect of drug testing. Hence, where available, 

empirical evidence of athletes’ perceptions in relation to each of these inputs in the 

model are also presented. It is noteworthy that a number of the studies referred to in 

support of the constructs in the model were published after the Donovan et al. (2002) 

paper, and confirm the relevance and importance of these constructs in understanding 

performance-enhancing substances use. 

 

2.1 Threat Appraisal   

 

Donovan et al. (2002) posit that threat appraisal consists of two appraisals: (1) the 

negative consequences of being caught (enforcement); and (2) the possible ill-health 

effects of performance-enhancing substances use. 

 

2.1.1 Appraisal of threat of enforcement   

 

Threats relating to enforcement (i.e., detection and sanctions) have been and continue to 

be the main approach of anti-doping efforts. This is reflected in the monetary spend by 

anti-doping organisations on enforcement. For example, in 2008-09, the Australian 

Sports Anti-Doping Authority spent $9.6 million on its detection and enforcement 

program (i.e., funds related to drug testing and prosecution of anti-doping rule 

violations), while $4.4 million was spent on its education program (Australian Sports 

Anti-Doping Authority 2009). 
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The threat appraisal component of the Protection Motivation Theory (Rogers 1983) 

provides a useful framework for conceptualising the appraisal of threat of enforcement 

of the anti-doping rules stipulated in the World Anti-Doping Code. The theory 

postulates that a threat is appraised on two factors: the perceived severity of the threat if 

it occurs, and the perceived likelihood of the threat occurring. Hence, the appraisal of 

threat of enforcement is appraised on the perceived severity of the consequences of 

detection of banned performance-enhancing substances use and the perceived likelihood 

of detection of banned performance-enhancing substances use. This theoretical 

framework implies that increasing the perceived likelihood of detection and the 

perceived severity of the negative consequences of detection will deter athletes from 

using banned performance-enhancing substances.  

 

According to Donovan et al. (2002), the relationship between these factors is 

multiplicative, and that both the perceived severity of the consequences of detection and 

the perceived likelihood of detection must achieve a certain threshold to have any 

deterrence effect. That is, compliance behaviour will not occur if: (a) the sanctions for 

using performance-enhancing substances are severe but there is no drug testing program 

in place; and (b) conversely, where athletes are drug tested on a regular basis but there 

are no or only minimal sanctions for the detection of banned performance-enhancing 

substances. 

 

Donovan et al. (2002), proposed five measures of enforcement threat appraisal: (1) 

perceived severity of the consequences of detection; (2) likelihood of being tested; (3) 

predictability of drug testing; (4) likelihood of detecting performance-enhancing 

substances; and (5) likelihood of successfully appealing a positive test. 
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Perceived severity of the consequences of detection: 

The direct consequence of an anti-doping violation is the sanction imposed. Under the 

World Anti-Doping Code, the sanction is two years ineligibility for a first anti-doping 

violation and lifetime ineligibility for a second anti-doping violation (World Anti-

Doping Agency 2009).  

 

Indirect consequences of an anti-doping violation include current and future financial 

loss, social ostracism and personal achievement loss. The extent to which these factors 

inhibit use of banned substances and methods would vary according to an athlete’s 

motives for participation in sports (discussed later in Section 2.2: ‘Benefit Appraisal’).    

 

There is a paucity of published research on athlete’s perception of the severity of these 

sanctions. Among a sample of 706 professional footballers in the United Kingdom, a 

majority of footballers felt that the sanction for using performance-enhancing 

substances was ‘about right’ (59%). However, one in four footballers (25%) felt it was 

‘not severe enough’. Only 3% of footballers felt that the sanction was ‘too severe’ 

(Waddington et al. 2005). Jalleh and Donovan (2007) investigated elite Australian 

athletes’ beliefs about the appropriateness of the sanctions for a first anti-doping rule 

violation for intentional use of a banned performance-enhancing substance (sample size: 

368 athletes). For a first offence, 33% of athletes nominated two years ineligibility and 

40% nominated a longer ineligibility period (lifetime ineligibility: 24%). These data 

suggest that elite Australian athletes are largely intolerant of a first doping offence and 

that two years ineligibility for a first offence may well be perceived to be too lenient.  In 

a more recent study of a sample of 974 elite Australian athletes, 63% of athletes 

(strongly) agreed that the punishment of being caught using banned substances is of 
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appropriate severity, and 23% (strongly) agreed that the punishment should be more 

severe (Dunn et al. 2010). 

 

Likelihood of being tested: 

The number and frequency of athletes subjected to drug testing are constrained by the 

financial costs associated with collecting and analysing samples, such as sample 

collection personnel, improving detection technology and establishing testing 

laboratories. From 2006-07 to 2008-09, the average costs per year of the Australian 

Sports Anti-Doping Authority’s detection program (i.e., intelligence gathering, targeted 

testing and investigation) was $7.4 million, and their enforcement program (i.e., 

managing and presenting cases of possible anti-doping rule violations to the Court of 

Arbitration for Sport, other sporting tribunals, and the Administrative Appeals Tribunal) 

was $1.7 million (Australian Sports Anti-Doping Authority 2008, 2009). Given that 

21,088 drug tests were conducted during this time period, the average cost of a drug test 

in relation to detection and enforcement was $1,288. 

 

In 2005, a survey of 874 athletes in the United Kingdom found that 52% had been tested 

in competition and 41% had been tested out of competition (UK Sport 2006). Among 

athletes who had undertaken a drug test, a substantial minority of athletes reported that 

they had not been tested in the last 18 months (not tested in competition: 28%; not 

tested out of competition: 22%). In 2000, a survey of 101 elite German athletes found 

that over 60% felt that the current frequency of drug testing was ‘not often enough’, and 

only 21% felt it was at the ‘right’ level (Striegel, Vollkommer & Dickhuth 2002). 

 

The World Anti-Doping Code states that drug testing should take place at both national 

and international events. The Code stipulates that the organisation responsible for 
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coordinating the collection of doping control samples is the ruling body for the 

international event (e.g., the International Olympic Committee for the Olympic Games, 

the International Federation for a World Championship event), and at a national event, 

the national anti-doping organisation of that country. Currently, there are 33 laboratories 

worldwide that are accredited by the World Anti-Doping Agency to conduct doping 

control sample analyses (World Anti-Doping Agency 2012). 

 

Over the years, the number of athletes drug tested has substantially increased. This is 

reflected in the number of samples analysed by the World Anti-Doping Agency 

accredited laboratories which has increased from 89,166 in 1993 (Mottram 2005) to 

243,193 in 2011 (World Anti-Doping Agency 2011a). 

 

However, there is some evidence that many elite athletes still perceive their likelihood 

of being tested as ‘unlikely’. In 2005, among 706 professional footballers in the United 

Kingdom, less than half of the sample felt that they were likely to be drug tested in the 

next 12 months (40%; ‘certain’: 2%; ‘likely’: 38%) (Waddington et al. 2005). This 

belief may well be based on their actual experience of drug testing with 35% of 

footballers reporting not been drug tested in the preceding two years. Of the total 

sample, 33% were drug tested only once in this time period (tested twice: 18%; tested 

three or more times: 14%). Approximately three in four footballers felt that drug testing 

was ‘certainly’ or ‘probably’ a deterrent to use of performance-enhancing substances 

(73%). However a substantial minority of footballers felt that drug testing was 

‘certainly’ or ‘probably’ not a deterrent (23%). Similarly, in Dunn et al. (2010) study, 

76% of elite Australian athletes (strongly) agreed that testing is an effective deterrent to 

drug use. 
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Predictability of drug testing: 

Predictability of drug testing depends on two factors: (1) whether or not the athlete has 

advance notice; and (2) in and out of competition testing. 

 

The predictability of drug testing was substantially reduced with the introduction of no 

advance notice testing. Previous advance-warning drug testing policy was considered to 

be ineffective as it provided athletes with the opportunity to withdraw from competition. 

For example, the withdrawal of a large number of athletes from the 1983 Pan American 

Games was attributed to the announcement that gas chromatography-mass spectrometry 

would be used to test for anabolic steroids at the Games (Bowers 1998; Houlihan 2002). 

 

The World Anti-Doping Code states that national anti-doping organisations are 

responsible for establishing a national ‘Registered Testing Pool’ (see Australian Sports 

Anti-Doping Authority 2013 for the criteria used in selecting athletes) to collect, 

monitor and manage athletes’ whereabouts information. Athletes are obliged to provide 

information as to where they will be at all times. This whereabouts information enables 

the location of athletes for no advance notice testing. In recent years, the Australian 

Sports Anti-Doping Authority has conducted virtually all of their drug testing with no 

advance notice (2007-08 to 2010-11: over 99% in each time period; 2006-07: 97%; 

2005-06: 84%; Australian Sports Anti-Doping Authority 2006, 2007, 2008, 2009, 2010, 

2011). 

 

The predictability of drug testing was also reduced with the introduction of out of 

competition testing. In 1995, a survey of 874 United Kingdom athletes found that 41% 

had been tested out of competition (tested in competition: 52%) (Sports Council 1996). 

From 1998-99 to 2008-09, 63% of all drug tests conducted by the Australian Sports 
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Anti-Doping Authority occurred out of competition (ranged between 52% and 72% in 

each year) (Australian Sports Anti-Doping Authority 2008, 2009).  

 

The World Anti-Doping Agency manages an out of competition testing program that 

targets areas of the world with minimal or insufficient anti-doping programs. In 2011, 

this out of competition testing program completed 742 urine and 215 blood tests on 

athletes from 71 different countries (World Anti-Doping Agency 2011b).  

 

Given the implementation of no advance notice out of competition drug testing and the 

capability to test athletes anytime and anywhere, it could be argued that the 

predictability of drug testing is low for most athletes. 

 

Likelihood of detecting performance-enhancing substances: 

The likelihood of a test detecting a substance may vary according to the 

pharmacological properties of that substance. Water soluble anabolic-androgenic 

steroids taken in tablet form are usually expelled from the body within weeks, whereas 

oil-based anabolic-androgenic steroids take months to completely clear the body (Voy 

& Deeter 1991). Stimulants, beta-blockers, narcotics and diuretics must be taken within 

a few hours of competition to have a physiological effect. The use of these substances 

can be detected in a urine test taken up to 48 hours after use.  

 

Prior to out of competition testing, it was much easier for athletes to avoid detection of 

banned performance-enhancing substances use. For example, given that some steroids 

are eliminated by the body within a few weeks, athletes were able to time their use of 

steroids to avoid detection during competition. 
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The Australian Sports Anti-Doping Authority and national anti-doping organisations 

have the capability to store urine and blood samples for up to eight years. In the event of 

advances in detection technology, these samples may be subjected to further testing. 

This approach is in response to the time lapse between the time when anti-doping 

organisations are aware of a previously unknown performance-enhancing substance and 

the subsequent time required to develop reliable and practical detection techniques to 

detect the substance. For example, in 2003, the United States Anti-Doping Agency 

became aware of tetrahydrogestrinone (THG) from an anonymous informant. A number 

of elite athletes were later found to be using this undetectable steroid prior to its 

discovery by the United States Anti-Doping Agency (Knight 2003).  

 

Anti-doping organisations are continually confronted with the challenge of detecting 

new performance-enhancing substances. Detection technology needs to be constantly 

improving to detect new designer steroids that are chemically modified to avoid 

detection. This difficulty in detecting banned performance-enhancing substances is 

reflected in a survey of 15 members of the United States powerlifting team, in which 

67% reported use of anabolic steroids, and 33% claimed to have overcome the 

International Olympic Committee’s doping control procedures (Curry & Wagman 

1999). 

 

For substances such as testosterone, the testing procedures have to overcome the 

difficulty of differentiating between naturally occurring testosterone and exogenous 

testosterone. Similarly, erythropoietin (EPO) is very difficult to detect as it occurs 

naturally within the body and it has a short half-life of a few hours, while its effects on 

red blood cell counts last for over a month. To overcome this, the test does not directly 

http://en.wikipedia.org/wiki/Tetrahydrogestrinone
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detect erythropoietin use; rather, limits are set for red blood cell indices. Readings 

above the acceptable limits are deemed to constitute erythropoietin use.  

 

Anti-doping organisations are now confronted with the potential of genetic 

manipulation (or ‘gene doping’) (Lippi & Guidi 2004; Schneider & Friedmann 2006; 

Unal & Ozer Unal 2004). It is generally believed that gene doping would be very 

difficult to detect as it seeks to produce recombinant proteins within human cells rather 

than introducing the recombinant proteins into the body. Currently, no tests are 

available to detect gene doping (Azzazy, Mansour & Christenson 2005; DeFrancesco 

2004; Unal & Ozer Unal 2004). 

 

Drug testing programs can lead to a substantial decline in use of performance-enhancing 

substances that are detectable (Beckett 1983; Beckett & Cowan 1979; Donald 1983; 

Williams 1994). For example, Donald (1983) presented data which showed a substantial 

decrease in the percentage of positive doping tests among Belgium cyclists from 25% in 

1965 to 20% in 1966 to 8% in 1967 to 4% in 1976. In a survey of 197 varsity sport 

athletes, 56% of the total sample believed that drug testing discourages drug use by 

athletes (Schneider & Morris 1993). Overall, the threat of detection via drug testing acts 

as a deterrent for performance-enhancing substances that are currently detectable or 

may be in the near future. 

 

Likelihood of successfully appealing a positive test: 

Athletes have the right to appeal to the Administrative Appeal Tribunal for a review of 

an anti-doping rule violation decision and the right to a hearing before the Court of 

Arbitration for Sport. 
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Prior to the use of the gas chromatography and mass spectrometry in the analytical test 

of samples in 1983, the inaccuracy of the detection technology for some substances 

(e.g., anabolic-androgenic steroids) resulted in a number of false positive (i.e., detection 

of the substance when it is not present) and false negative (i.e., failure to detect the 

substance) results. Athletes challenged positive test results on the basis of the 

unreliability of the detection technology, and also, on the haphazard collection process 

(Voy & Deeter 1991). The technology of testing is continually improving (Kammerer 

2001; Silver 2001). For example, Reichel (2011) provides a review of the recent 

developments in testing for erythropoietin. In addition, regulations have been 

strengthened to ensure the sample collection process is stringent. The Australian Sports 

Anti-Doping Authority’s sample collection program is conducted in accordance with 

the International Standard for Testing, the World Anti-Doping Code, and the National 

Anti-Doping scheme (Australian Sports Anti-Doping Authority 2009). 

 

The World Anti-Doping Code specifies that the period of ineligibility from competing 

for an anti-doping violation may be eliminated or reduced if an individual is able to 

establish to the satisfaction of the hearing panel that the banned performance-enhancing 

substance was not intended to enhance sport performance or mask the use of banned 

performance-enhancing substances. However, these rules do not apply to certain classes 

of banned substances and methods specified in the World Anti-Doping Code’s 

Prohibited List (i.e., banned substances in sections: S1, S2.1 to S2.5, S.4.4, S6.a; banned 

methods in sections: M1, M2 and M3). The individual’s degree of fault is the criterion 

considered in assessing the elimination or reduction of the period of ineligibility (World 

Anti-Doping Agency 2009).  
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Over the years, athletes have argued that their anti-doping violation was inadvertent 

(Somerville & Lewis 2005). For example, Samantha Riley, an Australian swimmer, 

successfully claimed inadvertent ingestion of a banned narcotic analgesic, 

dextropropoxyphene, contained in a headache tablet she had taken at the 1995 World 

Short Course Championships in Rio de Janiero. Riley claimed that her coach gave her 

the tablet (Magdalinski 2001). Examples of high profile Australian athletes whose 

appeals were rejected include: Shane Warne, an Australian cricketer who tested positive 

to a diuretic in 2003, claimed that his mother gave him one Moduretic tablet which he 

took to improve his appearance; Nathan Baggaley, an Australian kayaker who tested 

positive to the anabolic steroids stanozolol and methandienone in 2005, claimed he was 

unaware that his brother mixed steroids in the juice he drank; Carol Gaudie, an 

Australian netballer who tested positive to testosterone in 2002, claimed an unknown 

person spiked her drink in a night club; Dean Capobianco, an Australian sprinter who 

tested positive to the anabolic steroid stanozolol in 1996, claimed the steroid was due to 

eating contaminated meat.  

 

In a recent high profile case, Alberto Contador, a Spanish cyclist who tested positive to 

Clenbuterol successfully claimed to the Spanish Cycling Federation that his positive test 

was the result of food contamination. However, the decision was later overturned by the 

Court of Arbitration for Sport.  

 

2.1.2 Appraisal of threat of ill-health effects of performance-enhancing 

substances use 

 

As with the appraisal of threat of enforcement, the threat appraisal component of the 

Protection Motivation Theory (Rogers 1983) can be applied to ill-health effects of 

http://en.wikipedia.org/wiki/Stanozolol
http://en.wikipedia.org/wiki/Methandienone
http://en.wikipedia.org/wiki/Stanozolol
http://en.wikipedia.org/wiki/Court_of_Arbitration_for_Sport
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banned performance-enhancing substances use. Threats relating to ill-health effects can 

be appraised on the perceived severity of the ill-health effects and the perceived 

likelihood of the ill-health effects occurring.  

 

Donovan et al. (2002) suggested four measures of appraisal: (1) perceived likelihood of 

ill-health effects; (2) perceived imminence of ill-health effects; (3) perceived 

reversibility of ill-health effects; and (4) perceived severity of ill-health effects. 

Following perceived ill-health effects of related substance use in general (e.g., Amonini 

2001; Health Department of Western Australia 1998; Nucci, Guerra & Lee 1991), this 

study measured health appraisal via two measures: perceived severity of harm from one 

or twice ever use and regular use. 

 

Despite the lack of human studies on the biomedical side-effects of banned 

performance-enhancing substances, it is generally believed that the use of banned 

performance-enhancing substances poses health risks (see Peters, Schulz & Michna 

2002 for a review of the health risks). Notwithstanding evidence of deaths in sport 

attributed to doping that were unfounded (e.g., Dimeo 2007; López 2011; Møller 2005), 

there have been a number of deaths resulting from doping in sport (see Hausmann, 

Hammer & Betz 1998). In the early 1960s, anabolic steroids and amphetamines were 

reported to have led to several deaths from cardiovascular disease and various cancers 

(Houlihan 2002; Yesalis & Bahrke 2002). Pärssinen & Seppälä (2002) reported that the 

risk of mortality is 4.6 times greater among chronic steroid users than non-users. In 

addition, athletes who use new designer substances and gene doping are exposing 

themselves to potentially adverse health risks (Unal & Ozer Unal 2004). 
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Athletes’ perceptions of the ill-health effects of banned performance-enhancing 

substances are influenced by a number of sources including sports doctors, competitors, 

team mates and the media. Medical practitioners who publicly minimise the ill-health 

effects of banned performance-enhancing substances (Boudreau & Konzak 1991) and 

who actively supply these drugs (e.g., 61% of a sample of French athletes obtained 

banned performance-enhancing substances from their doctor; Laure 1997), thereby 

lessen the perceived ill-health effects of banned performance-enhancing substances use. 

 

However, most athletes do believe that banned performance-enhancing substances have 

adverse health effects. In a survey of 446 elite Finnish athletes, 74% reported that the 

use of banned substances was dangerous to health. Only 3% of these athletes believed 

that banned substances may be used ‘completely’ or ‘nearly’ without any adverse health 

effects (Alaranta et al. 2006). In a survey of 6,402 French high school athletes, 93% 

believed that the use of banned performance-enhancing substances was ‘always’ 

dangerous to health (Laure & Binsinger 2005). 

 

Studies have found that users are less aware of or less willing to acknowledge the health 

risks associated with use of banned performance-enhancing substances. Melia, Pipe and 

Greenberg (1996) reported that among a sample of 16,119 Canadian students in the 

sixth grade and above, greater proportions of steroid users than non-users believed that 

steroids were not harmful (30% vs 6%). In Laure et al.’s (2004) survey of 1,459 high 

school athletes in France, the proportion who believed that doping was not always 

hazardous to health was 49% among those who had used banned performance-

enhancing substances compared to 6% among non-users.  
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2.2 Benefit Appraisal   

 

The benefit appraisal construct was based on the Health Belief Model (Becker 1974; 

Rosenstock 1977). According to the Health Belief Model, the likelihood of adopting a 

behaviour to prevent a health problem is based on an individual’s: (a) perceived 

susceptibility to that particular health problem; (b) perceived severity of the health 

problem; (c) perceived benefits of averting the health problem; and (d) the costs or 

constraints of undertaking the behaviour. In addition, a trigger is required to initiate 

action.  

 

Donovan et al. (2002) suggested that the Health Belief Model concepts can be applied 

in reverse where the behaviour is not a threat of a health problem but a ‘promise’ of a 

desired level of sport performance. That is, the likelihood of using banned performance-

enhancing substances will increase if: (a) athletes believe that they are unable to achieve 

at their desired level of performance without using a performance-enhancing substance; 

(b) if achieving at their desired level of performance has considerable rewards; and (c) if 

they believe that performance-enhancing substances use has little or no undue adverse 

health effects or expense (i.e., price of the performance-enhancing substance; costs in 

terms of time and effort in obtaining and using the performance-enhancing substance). 

An example of a trigger for action to use performance-enhancing substances is an 

athlete being informed that a competitor in a forthcoming event is using such substances 

(Donovan et al. 2002).  

 

Donovan et al. (2002) emphasised two measures: (1) the perceived extent to which use 

of a performance-enhancing substance would lead to success in sport performance; and 

(2) the extent to which various rewards were available for success in their sport.  
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Perceived performance-enhancing effects of banned substances and methods: 

The perceived effectiveness of different categories of banned substances and methods 

would vary according to the desired enhancement sought in a particular sport. For 

example, blood doping and erythropoietin (EPO) enhances oxygen capacity which is 

beneficial for endurance sports; the muscle development properties of anabolic steroids 

and human growth hormone (hGH) are beneficial for power sports; the ability of 

diuretics to reduce body weight is beneficial for weight classification sports; and 

stimulants have a wider appeal across different types of sports due to their ability to 

increase alertness and reduce or delay fatigue, which facilitates increased intensity and 

duration of training. In addition, some banned performance-enhancing substances have 

an indirect rather than a direct impact on enhancing sport performance. For example, 

one of the benefits sought from diuretics is that it masks the use of some other banned 

performance-enhancing substances such as anabolic steroids.  

 

In a survey of 446 elite Finnish athletes, 90% believed that banned substances or 

methods can enhance sport performance (Alaranta et al. 2006). However, there were 

wide variations in perceived performance-enhancing effects of different categories of 

substances and methods. Seventy-three percent of athletes believed that anabolic 

steroids have performance-enhancing effects; other categories of banned substances or 

methods that were perceived to be performance-enhancing by a majority of athletes 

were: blood doping (60%); peptide hormones (59%); and stimulants (57%). The 

proportions were substantially lower for beta-blockers (22%), diuretics (16%), oral 

glucocorticoids (16%), narcotic analgesics (14%) and sedatives (9%). In comparison to 

this sample of elite athletes, the perceived efficacy of performance-enhancing 

substances varies among school athletes. In a survey of 1,459 high school athletes in 

France, 68% believed “doping agents really improve performance in sports” (Laure et 
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al. 2004, p. 134), but among 1,553 pre-high school athletes aged 10 to 14 years in 34 

states in the United States, less than 45% believed that using anabolic steroids would 

improve performance in their sport (Wroble, Gray & Rodrigo 2002). It is noteworthy 

that in the latter study, 12% of the total sample reported that they had not heard of 

anabolic steroids. Hence, the lower perceived efficacy of performance-enhancing 

substances among school athletes may be due in part to lower levels of knowledge 

about these substances in general. 

 

Perceived rewards of performing well in sport:  

There are financial (e.g., prize money, sponsorship deals), psychological (e.g., 

achievement satisfaction) and social rewards (e.g., social prestige, public recognition) 

for performing well in sports. The appeal of these different rewards will differ between 

athletes. Self-determination theory (Deci & Ryan 1985) provides a conceptual 

framework for understanding athletes’ motivations in striving for sporting success. The 

theory distinguishes between intrinsic and extrinsic motivations. In a sporting context, 

intrinsic motivation refers to the inherent rewards derived from participation in the sport 

itself (e.g., fun, enjoyment, mastering skills), whereas extrinsic motivation refers to 

seeking rewards (or avoiding punishment) external to sport participation (e.g., financial 

rewards, public recognition). Intrinsic motivation is associated with increased effort, 

persistence and satisfaction among individuals engaging in tasks in an achievement 

context (Deci, Koestner & Ryan 1999; Mugford, Mugford & Donnelly 1999; 

Nicholson, Wynd & Cohen 1993). In contrast, extrinsic motivation is associated with 

obtaining external rewards.  

 

Vallerand and Losier’s (1999) review of studies on self-determination provided support 

for the notion that athletes who are intrinsically motivated are more likely than those 
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extrinsically motivated to display higher levels of sportspersonship (i.e., be more likely 

to show respect for others and less likely to cheat). In a survey of 1,201 elite Canadian 

athletes (mean age: 16.3 years), extrinsically motivated athletes were more likely than 

intrinsically motivated athletes to use banned performance-enhancing substances 

(Donahue et al. 2006).   

 

2.3 Personal Morality   

 

Personal morality is generally referred to as an individual’s judgement of right versus 

wrong and what one ‘ought’ to do (Mischel & Mischel 1976; Sjoberg & Winroth 1986). 

As pointed out by Donovan et al. (2002), the subjective norm component of Fishbein’s 

(1967) Theory of Reasoned Action originally included personal (or moral) normative 

beliefs, but were later omitted from the model (Fishbein & Ajzen 1975). Personal 

normative beliefs reflect an individual’s internalised moral rules about what he or she 

should do in a given situation (Parker, Manstead & Stradling 1995).  

 

There is evidence that the more an individual believes a behaviour is wrong (i.e., 

personal normative beliefs), the less likely the individual is to engage in that behaviour 

(Foglia 1997; Nagin & Pogarsky 2001; Paternoster 1987). Often it is internalised norms 

that are the most important explanation for behaviour (Paternoster 1989; Tittle 1980). 

Moral norms have been found to be predictive of behaviours such as donating blood 

(Pomazel & Jaccard 1976), recycling (Vining & Ebreo 1992), using condoms (Godin & 

Kok 1996), committing driving violations (Parker, Manstead & Stradling 1995), and 

excessive alcohol use (Amonini & Donovan 2006).   
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At the time of the Donovan et al. (2002) paper and to date, little is known about 

athletes’ perceptions of the morality of performance-enhancing substances use and the 

values on which such perceptions are based.  Donovan et al. (2002) believed that some 

of these values will be related to sporting values (e.g., cooperation, respect for others, 

respect for rules, compassion and honesty), while others will be related to an 

individual’s general upbringing and life experiences. Donovan et al. (2002) suggested 

that a values-based anti-doping stance would be one of the most effective protective 

factors inhibiting performance-enhancing substances use; that is, to develop attitudes 

and values that lead an athlete to view not using performance-enhancing substances as 

the right thing to do, regardless of the incentives or deterrents associated with 

performance-enhancing substances use.  

 

Emotions such as shame, guilt and embarrassment are likely to result from violating a 

moral personal norm, whereas positive feelings of pride and self-approval are likely to 

result from doing the right thing (Tangney, Stuewig & Mashek 2007). According to 

Donovan et al. (2002), if an athlete believes that taking banned performance-enhancing 

substances is wrong from a moral personal norm perspective, the use of such substances 

– regardless of getting caught – would result in feelings of shame and guilt. From a 

social norm perspective, getting caught taking banned performance-enhancing 

substances would also result in feelings of embarrassment. 

 

2.4 Reference Group Opinion 

 

The subjective norm component of the Theory of Reasoned Action model (Fishbein & 

Ajzen 1975) and later adaptations of the model (e.g., Theory of Planned Behaviour, 

Ajen 1985; Theory of Trying, Bagozzi & Warshaw 1990), provides the basis for 
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Donovan et al.’s (2002) reference group opinion construct. Subjective norm refers to the 

perceived social position with respect to a particular behaviour. It is theorised that 

beliefs about what relevant others think about a particular behaviour influences 

intentions to perform that behaviour, which in turn, influences actual behaviour. Hence, 

in a sporting context, Donovan et al. (2002) theorised that if athletes perceive their 

reference groups to be positive towards use of banned performance-enhancing 

substances they will have more positive attitudes and intentions to use such substances.  

 

According to the Sport Drug Control model (Donovan et al. 2002), the reference groups 

for athletes may include their primary contact groups (e.g., team mates and other 

athletes, family, coaches, trainers, nutritionists, physiotherapists, sports psychologists), 

sporting administrators (sporting federations at the state, national and international 

levels), corporations (e.g., pharmaceutical companies) and institutions (e.g., the media, 

government, medical profession). Donovan et al. (2002) suggested that the relative 

influence of these reference groups would vary by individual, type of sport and sporting 

level.  

 

For most athletes, coaches play an integral role in their sporting lives. However few 

studies have investigated coaches’ attitude towards performance-enhancing substances. 

In Laure, Thouvenin and Lecerf’s (2001) study, a sample of 260 professional coaches in 

France was presented with a number of statements about doping and asked to rate the 

extent to which they agreed or disagreed with each statement. Among these coaches, 

there was a belief that using performance-enhancing substances is necessary to perform 

well: “Most records have been broken due to doping”: 70% agreement; “Most of the 

great champions resort to doping”: 51% agreement; “An athlete who declines doping 

has little chance of succeeding”: 30% agreement.   
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2.5 Legitimacy 

 

The legitimacy of anti-doping organisations refers to the extent to which they are duly 

constituted and have valid authority to enforce anti-doping regulations. It is generally 

believed that the stronger an organisation’s legitimacy, the more likely people will 

comply with that organisation’s rules and regulations (Tyler 1990). The anti-doping 

effort is led by the World Anti-Doping Agency with the World Anti-Doping Code 

harmonising the rules and regulations in sport (Houlihan 2004). The UNESCO 

International Convention against Doping in Sport (UNESCO 2005) provides the legal 

imperative for governments to comply with the World Anti-Doping Code. The 

Australian Sports Anti-Doping Authority is a government statutory authority with the 

responsibility for implementing the Code in Australia. Donovan et al. (2002) 

hypothesised that low perceived legitimacy of anti-doping organisations would 

reinforce continued performance-enhancing substances use among users and facilitate 

use among athletes susceptible to doping. 

 

Tyler’s (1990) conceptualisation of the influence of justice on the legitimacy of legal 

authorities provides a framework for understanding athletes’ perception of the 

legitimacy of anti-doping organisations in undertaking drug testing. According to Tyler 

(1990), an authority’s legitimacy is influenced by three dimensions of justice: (1) 

distributive justice – the fairness of the outcomes of a system; (2) procedural justice – 

the fairness of the processes (e.g., accuracy or consistency of the procedures); and (3) 

interactional justice – the fairness of the interpersonal treatment during implementation 

of the procedures (e.g., empathy and honesty of the personnel administering the 

procedures) (Bies & Moag 1986; Gilliland 1993). Hence, the legitimacy of anti-doping 

organisations is based on establishing a fair and just drug testing regime (distributive 
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justice), with fair and just processes in collecting, analysing and storing of samples for 

testing and any subsequent appeals of an anti-doping rule violation in tribunals and the 

Court of Arbitration for Sport (procedural justice), and fair and just treatment of athletes 

by personnel administering the drug collection procedure (interactional justice). 

Donovan et al. (2002) theorised that if athletes perceive an anti-doping organisation’s 

drug testing regime to be fair and just on these dimensions of justice, then the 

legitimacy of the anti-doping organisation in conducting drug testing is likely to be 

enhanced, and compliance with anti-doping regulations more likely. 

 

The World Anti-Doping Code and the international standards specified in the Code set 

the technical and operational aspects of drug testing in sport. Anti-doping organisations 

enforce anti-doping regulations via their detection and enforcement programs. This 

involves drug testing of athletes and prosecution of anti-doping rule violations. There 

are stringent controls on the security of the testing procedures (i.e., collection, handling 

and storage of samples) and the integrity of the test laboratories in terms of accuracy in 

detecting banned performance-enhancing substances. Laboratories require annual 

accreditation from the World Anti-Doping Agency to analysis drug samples. The Code 

specifies stringent testing and appeal procedures. These regulations facilitate the 

equitable treatment of all athletes throughout the process from sample collection to any 

subsequent hearing and sanctions. However, the practice of targeting elite athletes for 

drug testing, particularly those who perform well (e.g., medal winners), could be 

perceived as inequitable treatment of athletes. 

 

In a survey of 874 elite United Kingdom athletes, 66% trusted the testing process, while 

8% did not (UK Sport 2006). Athletes who had undertaken a drug test were 

substantially more likely to indicate that they trusted the process than those who had 
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never had a test: 72% vs 54% respectively. [Thirty-two percent of those who had never 

been tested provided a neutral response.] Among athletes who had been tested, 90% 

were satisfied that the test had been carried out fairly and accurately. Only 3% were 

dissatisfied with the testing process. 

 

2.6 Personality 

 

Donovan et al. (2002) suggested several personality factors that may influence attitudes 

and intentions towards performance-enhancing substances use. These included self-

esteem, optimism, inner-outer directedness, risk taking propensity and self-efficacy. 

 

Self-esteem: 

Self-esteem refers to an individual’s judgement of their personal value or self-worth 

(Coopersmith 1967; Rosenberg 1979). At the time of developing the Sport Drug Control 

model, low self-esteem had been related to other substance use (Carvajal et al. 1998; 

Stein, Newcomb & Bentler 1987), and Blouin and Goldfield’s (1995) survey of a 

sample of 43 bodybuilders in Canada found that self-esteem was significantly lower 

among users of anabolic steroids than among non-users. 

 

Optimism: 

Seligman (1991) categorises individuals as optimists or pessimists based on their 

psychological reactions to events. Reactions to both positive and negative events are 

assessed on three dimensions: (1) Internality-Externality: attributing the event to either 

oneself (internal factors) or other people (or something else) (external factors); (2) 

Stability-Instability: perceiving the event as within one’s control (stable factors) or out 

of one’s control (unstable factors); and (3) Globality-Specificity: attributing the event to 
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permanent factors (global factors) or temporary factors (specific factors). Optimistic 

athletes are predicted to attribute success to internal sources, and to broad and 

generalised conditions (e.g., the goal that I kicked in this match was due to my ball 

kicking skills and I can rely on my ball kicking skills in future matches), whereas 

pessimistic athletes are predicted to attribute success to external factors, and to specific 

and temporary conditions (e.g., the goal that I kicked in this match was due to luck and I 

may not be as lucky in future matches).    

 

In Seligman’s (1991) study of elite athletes, previous poor performances affected 

pessimistic athletes more than optimistic athletes. Optimistic athletes attributed failure 

to external factors, and to specific and temporary conditions (e.g., the weather), whereas 

pessimistic athletes attributed failure to internal sources, and to broad and generalised 

conditions (e.g., lack of will power; lack of skills in general).  

 

Given that optimism may be related to high self-esteem and pessimism to lower self-

esteem, Donovan et al. (2002) hypothesised that athletes who attribute their poor 

performance to internal sources could be more predisposed to use of banned 

performance-enhancing substances than those attributing poor performance to transient 

external sources.  

 

Inner-outer directedness:  

Reisman (1950) theorised that inner-directeds are motivated by internalised values, 

whereas outer-directeds are motivated by external social rewards. Donovan et al. (2002) 

hypothesised that since outer-directed athletes would be more motivated by social and 

financial rewards of performing well in sport, they would be more susceptible to banned 

performance-enhancing substances use.  
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Risk taking propensity: 

Risk taking can be viewed as the voluntary engagement in behaviours that are 

associated with some probability of undesirable results (Boyer 2006). Based on other 

areas of drug use (Weber & Roehl 1998), Donovan et al. (2002) hypothesised that risk-

takers would be more susceptible to banned performance-enhancing substances use.  

 

Self-efficacy:  

Based on Elliot and Goldberg’s (1996) study in which adolescent athletes who were 

susceptible to banned performance-enhancing substances use found it more difficult 

than nonsusceptibles to reject an offer of these substances, Donovan et al. (2002) 

proposed that self-efficacy is another personality factor that could influence banned 

performance-enhancing substances use. They noted that in Elliot and Goldberg’s (1996) 

study, other personal factors found to be related to athletes’ potential steroid use were 

dissatisfaction with body image, hostility, impulsivity and a ‘win at all costs’ attitude.   

 

2.7 Model Summary in Predicting Likelihood of Performance-

Enhancing Substances Use 

 

Donovan et al. (2002) posit that the predicted likelihood of performance-enhancing 

substances use is based on athletes’ ‘scores’ on the six components in the model. Table 

2.1 summaries ratings on the six components in the model for highest and lowest 

predicted likelihood of performance-enhancing substances use. 

 

The likelihood of performance-enhancing substances use is predicted to be highest 

when: 
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– Threat appraisal is low (e.g., low perceived likelihood of drug test occurring both in 

and out of competition; low perceived likelihood of banned performance-enhancing 

substances being detected; high perceived likelihood of successfully appealing a 

positive test; low perceived severity of consequences of positive test; low perceived 

likelihood of ill-health effects);  

– Benefit appraisal is high (e.g., significant enhancement of sport performance from 

performance-enhancing substances use; high financial or social rewards for 

performing well in sports); 

– Weak personal moral stance supportive of performance-enhancing substances use; 

– Perceived legitimacy of the laws and anti-doping organisations is low (e.g., the 

drug testing and appeals processes are viewed as unfair and unjust);   

– Relevant reference groups are positive towards performance-enhancing substances 

use; and 

– High vulnerability on personality factors (e.g., low self-esteem, risk taker, 

pessimist). 

 

Conversely the likelihood of performance-enhancing substances is predicted to be 

lowest when: 

– Threat appraisal is high (e.g., high perceived likelihood of drug test occurring both 

in and out of competition; high perceived likelihood of banned performance-

enhancing substances being detected; low perceived likelihood of successfully 

appealing a positive test; high perceived severity of consequences of positive test; 

high perceived likelihood of ill-health effects);  

– Benefit appraisal is low (e.g., insignificant enhancement of sport performance from 

performance-enhancing substances use; low financial or social rewards for 

performing well in sports); 
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– Strong personal moral stance against performance-enhancing substances use; 

– Perceived legitimacy of the laws and anti-doping organisations is high (e.g., the 

drug testing and appeals processes are viewed as fair and just);  

– Relevant reference groups are against performance-enhancing substances use; and 

– Low vulnerability on personality factors (e.g., high self-esteem, risk avoider, 

optimist). 

 

Table 2.1: Highest and lowest predicted likelihood of performance-enhancing 

substances use based on athletes’ scores on the six components  

in the Sport Drug Control model  

Component Highest likelihood of use Lowest likelihood of use 

Threat appraisal Low High 
   

Benefit appraisal High Low 
   

Personal morality Supportive of performance-

enhancing substances use 

Against performance-

enhancing substances use 
   

Legitimacy Low High 
   

Reference group 

opinion 

Positive to performance-

enhancing substances use 

Against performance-

enhancing substances use 
   

Personality High vulnerability Low vulnerability 
 

 

2.8 Market Factors 

 

Availability and affordability are key factors influencing use of related substances and 

consumer products in general (Anderson 2006; Casswell & Thamarangsi 2009; 

Chaloupka, Grossman & Saffer 2002; Chaloupka et al. 2000; Popova et al. 2009). In the 

Sport Drug Control model (Donovan et al. 2002), availability and affordability of 

banned performance-enhancing substances were considered facilitators or inhibitors in 

the translation of attitudes and intentions to uptake of performance-enhancing 
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substances. Donovan et al. (2002) theorised that when such substances were cheaper 

and readily available, individuals with a positive disposition towards banned 

performance-enhancing substances use would be more likely to act on this disposition.  

 

There are limited studies investigating athletes’ knowledge (and perceptions) of the 

availability and affordability of performance-enhancing substances. In Scarpino et al.’s 

(1990) survey of 1,015 Italian high school athletes, 74% felt that access to banned 

substances was not difficult (‘very easy’: 35%; ‘not very difficult’: 39%). In a survey of 

873 high school football players in the United States, 49% reported that they could 

obtain anabolic steroids if they so desired (Stilger & Yesalis 1999).  

 

Donovan et al. (2002) suggested that young athletes are unlikely to be able to afford 

performance-enhancing substances, but their coaches and team doctors may have the 

means. There is considerable evidence that these members of the athlete’s entourage 

and their team mates are sources of supply of performance-enhancing substances. In the 

National Collegiate Athletic Association’s (NCAA) survey of 13,914 athletes in 1996, 

physicians were the main source of supply of anabolic steroids: team physician: 5.7%; 

and other physicians: 32.1% (Green et al. 2001). In Stilger and Yesalis’s (1999) study, 

among high school football players who provided a source for obtaining anabolic 

steroids (n = 76), 30% mentioned ‘other athletes/health club’, 29% ‘team mate/friend’, 

25% ‘physician’, and 16% ‘coach’. In Laure et al.’s (2004) survey of 1,459 high school 

athletes in France, among those who reported use of performance-enhancing substances 

(3.9% of the total sample), the most frequently nominated source of supply was friends 

(26%). The other main sources nominated were doctors/pharmacists (19%), the black 

market (14%), coaches (12%), and parents (7%). In a survey of 446 elite Finnish 

athletes, 15% reported that they had been offered banned substances: 21% of athletes in 
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speed and power events, 14% of athletes in team sports; 14% of athletes in motor skills 

demanding events, and 10% of athletes in endurance events. The substance reported to 

be offered the most was stimulants (7% of the total sample), followed by anabolic 

steroids (4%) and sedatives (3%) (Alaranta et al. 2006). Among a sample of 260 

professional coaches in France, the main perceived sources of performance-enhancing 

substances for athletes were team members (72%), coaches (69%), physicians (64%), 

and pharmacists (41%) (Laure, Thouvenin & Lecerf 2001). 

 

2.9 Attitudes and Intentions Towards Performance-Enhancing 

Substances Use 

 

The Sport Drug Control model (Donovan et al. 2002) proposes that the six components 

discussed above (threat appraisal, benefit appraisal, personal morality, reference group 

opinion, personality, and legitimacy) are major inputs to an athlete’s attitudes and 

intentions towards performance-enhancing substances use. Donovan et al. (2002) did 

not specify how attitudes and intentions could be measured; rather, attitudes would be 

derived from the six components. Guidance on the operationalisation and measurement 

of attitudes and intentions was limited to reference to the Theory of Reasoned Action 

(Fishbein & Ajzen 1975) and later adaptions of it (e.g., Theory of Planned Behaviour, 

Ajzen 1985; Theory of Trying, Bagozzi & Warshaw 1990). These models of behaviour 

change and other social cognition models (Conner & Norman 2005; Godin 1994) 

assume an individual’s beliefs about a behaviour will determine the individual’s 

attitudes toward the behaviour, which in turn, predicts an individual’s intentions with 

respect to that behaviour. These intentions, subject to environmental facilitators and 

inhibitors, predict how the individual would actually act with respect to that behaviour. 

Kraus’s (1995) meta-analysis of 88 attitude-behaviour studies revealed that attitudes 
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significantly and substantially predicted future behaviour (mean r = .38). Further, the 

methodological factors associated with high attitude-behaviour correlations included 

self-report measures of behaviour and the use of non-students as subjects. 

 

In this study, to better reflect that Donovan et al.’s (2002) attitude is towards the use of 

performance-enhancing substances – not towards performance-enhancing substances 

per se – attitude was conceptualised in terms of (a) the perceived necessity of using 

performance-enhancing substances and (b) the amount of consideration given to an 

offer of using performance-enhancing substances.   

 

Conceptualising attitude towards banned performance-enhancing substances in terms of 

the perceived necessity of performance-enhancing substances use is supported by the 

work of Petróczi and colleagues (Petróczi 2002; Petróczi & Aidman 2009) in 

developing and validating a scale to measure attitude towards performance-enhancing 

substances use. Three items in their Performance Enhancement Attitude Scale (PEAS) 

refer to justifications for the necessity of performance-enhancing substances use 

(“Doping is not cheating since everyone does it”, “Athletes often lose time due to 

injuries and drugs can help to make up the lost time”, and “Doping is an unavoidable 

part of the competitive sport”), and one of the items is a direct measure of perceived 

necessity of performance-enhancing substances use: “Doping is necessary to be 

competitive” (Petróczi & Aidman 2009).  

 

There is evidence that a substantial minority of athletes believes that it is necessary to 

use performance-enhancing substances to perform at the highest level and to compete 

against athletes who use such substances. In Laure and Binsinger’s (2005) survey of 

6,402 adolescent athletes in France, 21% believed that to “refuse doping means losing 



 

56 
 

all chances of becoming a great champion”. In Stilger and Yesalis’s (1999) survey of 

873 high school football players in the United States, among those who reported that 

they had never used anabolic steroids (94%), 22% reported that they would use anabolic 

steroids if they knew their opponents were using them. 

 

Conceptualising attitude in terms of consideration given to using performance-

enhancing substances is supported by the consumer and health decision making 

literature, where, for most high involvement decisions (i.e., high personal relevance), it 

is arguably more realistic – and valid – to measure intention to perform some 

intermediate behaviour such as seeking more information (e.g., calling a Helpline) about 

a product or behaviour rather than intention to purchase or adopt the behaviour after 

being given limited information about that product or behaviour (Donovan & Jalleh 

2000; Rossiter & Percy 1988). For example, Donovan & Jalleh (2000) presented 

mothers with information about an immunisation for infants that had potential negative 

side-effects. Rather than asking their intention to have their child immunised (a very 

high involvement decision), mothers were asked their likelihood of seeking more 

information about the immunisation and its side-effects – a more realistic request given 

the nature of the decision. It is assumed that this reflects a ‘tentative positive attitude’ 

towards the behaviour which would then be confirmed or otherwise after more 

information is obtained (Rossiter & Percy 1998). 

 

In a sporting context, Gucciardi, Jalleh and Donovan (2010) posit that any level of 

consideration to use performance-enhancing substances reflects a positive attitude 

towards, and renders an athlete susceptible to, performance-enhancing substances use. 

In 2007-08, when elite Australian athletes (N = 710) were presented with a scenario of 

an offer of a banned performance-enhancing substance, 28% would give the offer some 
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consideration (Jalleh & Donovan 2007, 2008a, 2008b). Other studies have shown that 

athletes would consider using performance-enhancing substances if it would: help them 

get to the National Hockey League (33% of 122 collegiate hockey players in the United 

States; Bents, Tokish & Goldberg 2004); and guarantee them selection for their national 

side in the World Cup (5% of 706 professional football players in the United Kingdom; 

Waddington et al. 2005). In Laure et al.’s (2004) survey of 1,459 high school athletes in 

France, 5% reported that they would use performance-enhancing substances if they 

were offered them by their best friend.  

 

The operationalisation of attitude is described in Chapter 3. 

 

2.10 Recent Research Findings in the Psychosocial Doping in Sports 

Literature  

 

Since the Donovan et al. (2002) paper, there have been a number of theoretically 

grounded research studies into performance-enhancing substances use in sport that 

provide support for the importance of a number of the constructs in the Sport Drug 

Control model.  

  

2.10.1 Applications of the Theory of Planned Behaviour 

 

The Theory of Planned Behaviour (Ajzen 1985, 1991) has been applied to a wide range 

of risk behaviours. The theory posits that behaviour is determined by intention to 

perform that behaviour, with the stronger the intention to engage in a given behaviour, 

the more likely that behaviour is to occur. The strength of the intention is determined by 

three factors: (1) attitude towards the behaviour; (2) subjective norms (i.e., perceptions 
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of the extent to which important others would want them to perform the behaviour); and 

(3) perceived behavioural control (i.e., perceptions of their ability to perform the 

behaviour). 

 

Armitage and Conner’s (2001) review of 185 research studies found that the Theory of 

Planned Behaviour accounted for 27% and 39% of the variance in behaviour and 

intention respectively. This theory has been used as a framework in more recent 

research studies investigating intentions to use and actual use of performance-enhancing 

substances (Lucidi et al. 2004, 2008; Petróczi 2007; Tsorbatzoudis et al. 2009; 

Wiefferink et al. 2008). 

 

Wiefferink et al.’s (2008) study of 144 gym users in the Netherlands who practiced 

bodybuilding, fitness, powerlifting or combat sports was based on the Theory of 

Planned Behaviour and Social Cognitive Theory. According to the latter theory, 

behaviour is a function of intention, while intention is a function of attitudes, social 

influences and self-efficacy (Bandura 1986). The main predictors of intention to use 

performance-enhancing substances were personal norms, beliefs about improved 

performance outcomes and social influences (i.e., perceived use of performance-

enhancing substances by their reference groups). 

 

Lucidi et al. (2004) investigated whether the Theory of Planned Behaviour could predict 

intentions to use performance-enhancing substances in adolescents. A moral 

disengagement measure and past use of nutritional supplements (e.g., creatine, amino 

acids) were incorporated into the model. Moral disengagement is the psychological 

process of persuading oneself that transgressions of one’s own moral standards are 

actually morally permissible (Bandura 1990, 1999; Bandura et al. 1996; Shu, Gino & 
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Bazerman 2011). As noted by Lucidi et al. (2004), previous studies had found an 

association between moral disengagement and other health risk and antisocial 

behaviours such as aggression, bullying and alcohol consumption (e.g., Bandura et al. 

2001; Barnes et al. 1999). Data from a sample of 952 Italian high school students (mean 

age: 16 years) showed that the variables in the Theory of Planned Behaviour were 

significant predictors of behavioural intentions to use performance-enhancing 

substances. Specifically, attitudes were the strongest predictor of intentions to use 

performance-enhancing substances, subjective norms showed a moderate effect, and 

perceived behavioural control had a weaker effect. Moral disengagement and past use of 

supplements also significantly influenced behavioural intentions to use performance-

enhancing substances. These findings were found to be invariant across gender and type 

of involvement in sport (i.e., ‘sedentary’: participating in less than two hours of sport 

per week; ‘recreational’: participating in two to four hours of sport per week; 

‘competitive’: participating in more than four hours of sport per week or took part in 

competitions at least once a month). 

 

Lucidi et al.’s (2008) study re-examined the predictive utility of the constructs in the 

Theory of Planned Behaviour and moral disengagement on intentions to use 

performance-enhancing substances, with the inclusion of a social cognition construct 

(i.e., self-regulatory efficacy). Longitudinal data from a sample of 1,232 Italian high 

school students (mean age: 16 years) found that favourable attitude towards use of 

performance-enhancing substances, their belief that significant others would approve if 

they were to use performance-enhancing substances (subjective norms), and moral 

disengagement all contributed to greater intentions to use performance-enhancing 

substances. Self-regulatory efficacy also was a significant predictor of intention to use 

performance-enhancing substances; that is, confidence in their ability to resist pressure 
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from their social surroundings contributed to weaker intentions. Perceived behavioural 

control did not have a significant effect on intention to use, and, as mentioned above, 

only had a weak effect in Lucidi et al.’s (2004) study. The longitudinal data showed that 

stronger intentions to use performance-enhancing substances influenced use of these 

substances and moral disengagement had significant direct effects on later use of these 

substances. 

 

Zelli, Mallia and Lucidi (2010) extended Lucidi et al.’s (2008) study by investigating 

whether interpersonal appraisals of eight hypothetical scenarios in which someone 

offered or advised them to use performance-enhancing substances would predict 

intentions to use performance-enhancing substances and actual use of such substances. 

Of the initial sample of 1,022 Italian high school students who participated in the first 

assessment, 86% provided data in a second assessment four to five months after the first 

assessment. Overall, the more students personally justified use of performance-

enhancing substances (i.e., moral disengagement), had more positive attitude towards 

use, thought that significant others would approve of their use, and felt less confident in 

their capacity to resist social pressure to use, the more they expressed the intention to 

use these substances. In turn, adolescents’ intentions significantly predicted use of 

performance-enhancing substances measured three months later. In relation to 

interpersonal appraisals of the hypothetical scenarios of performance-enhancing 

substances use, students who were more likely to attribute a positive meaning to 

someone’s motives for soliciting performance-enhancing substances use were also those 

who held stronger positive attitudes toward performance-enhancing substances use and 

expressed stronger intentions to use performance-enhancing substances in the near 

future. 
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Both Tsorbatzoudis et al.’s (2009) study of 1,040 elite Greek athletes who participated 

in nine different sports (football, basketball, volleyball, handball, athletics, swimming, 

shooting, taekwondo, and rowing) (mean age: 22.9 years) and Goulet et al.’s (2010) 

study of 3,573 Canadian athletes from a variety of sports (mean age: 15.5 years) provide 

further support for the important role that the Theory of Planned Behaviour variables 

play in understanding the influences on intentions to engage in performance-enhancing 

substances use. Both studies showed that all of the Theory of Planned Behaviour 

variables were significant predictors of intentions to use performance-enhancing 

substances. These variables predicted up to 60% of the variance in intentions to use 

performance-enhancing substances in the Tsorbatzoudis et al. (2009) study, and 39% in 

the Goulet et al. (2010) study. 

 

These studies provide empirical support for the Theory of Planned Behaviour variables 

in predicting intentions to use and actual use of performance-enhancing substances. 

 

2.10.2 Moral disengagement 

 

In recent years, the concept of moral disengagement has received more attention by 

researchers in the sports domain. As noted above, Lucidi and colleagues (Lucidi et al. 

2004, 2008; Zelli, Mallia & Lucidi 2010) investigated the concept of moral 

disengagement in their research on behavioural intentions to use performance-

enhancing substances. Research in this area is based mainly on the earlier works of 

Bandura (1986, 1991) that provide a framework for understanding the psychological 

mechanisms by which moral standards translate into behaviours.  
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According to social cognitive theory (Bandura 1986), transgressive behaviour is 

regulated by anticipating two major sources of sanctions: social sanctions (i.e., engaging 

in the behaviour will result in social disapproval and other adverse consequences); and 

internalised self-sanctions (i.e., engaging in the behaviour will result in self-loathing 

and diminishment of self-worth). Moral conduct is motivated and regulated mainly by 

self-reactive influences. Bandura (1991) outlined eight psychological processes by 

which self-sanctions can be disengaged from behaving according to personal moral 

standards (i.e., moral disengagement). These eight psychological processes can be 

grouped into four categories: (1) reconstruing the transgressive behaviour; (2) obscuring 

causal agency; (3) disregarding or misrepresenting the consequences of the 

transgressive behaviour on others; and (4) blaming and devaluing the victim. A brief 

description of these psychological processes and examples of moral disengagement in a 

sporting context are provided here:  

 

Category 1. Reconstruing the transgressive behaviour – Cognitive reconstrual of the 

transgressive behaviour so that it is perceived as not immoral (i.e., moral justification, 

euphemistic labelling, and advantageous comparison):  

1. Moral justification refers to perceiving the behaviour as personally and socially 

acceptable by cognitive reconstruing the behaviour as having a moral purpose. The 

behaviour is then engaged in on a moral imperative; for example: “An opponent 

hurts a teammate. The referee doesnʼt punish him as he should . . . well, Iʼll kill the 

opponent during the next play” (Long et al. 2006, p. 342). In this example, the 

intentional aggression towards an opponent who hurts a team mate serves the moral 

purpose of defending the team mate; 
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2. Euphemistic labelling refers to using language to give the behaviour a sanitised 

label or even a respectable status. A behaviour may be viewed in different ways 

depending on the label given to it; for example: referring to aggressive behaviour as 

“letting off steam” (Boardley & Kavussanu 2007) and cheating as “cunning” 

(Traclet et al. 2011); 

3. Advantageous comparison refers to evaluating the behaviour as trivial or even 

benevolent by favourably comparing it with other transgressive behaviours; for 

example: “It is true that one cheats quite a lot in Taekwondo, but it is nothing 

compared to stealing or killing somebody!” (Corrion et al. 2009, p. 397). 

 

Category 2. Obscuring causal agency – Minimising or distorting the relationship 

between the transgressive behaviour and its consequences on others (i.e., displacement 

and diffusion of responsibility): 

4. Displacement of responsibility refers to justifying the behaviour on the basis of 

social pressure from the directives of others, usually someone with legitimate 

authority (e.g., coach, referee, parents). The behaviour is not viewed as resulting 

from a personal decision; for example: “The coach shows us how to cheat” and 

“Professional players pretend, lie and cheat, so we play like that too” (Traclet et al. 

2011, p. 148); 

5. Diffusion of responsibility refers to attributing responsibility for a behaviour not 

just on oneself, but on others too, hence minimising or excusing oneself of the 

consequences of the behaviour on others. For example: “In sport, if your coach tells 

you, “you have to do that!” you have to, you have no choice. Otherwise, just leave, 

thereʼs no point in you staying. Sometimes, you have to tackle to hurt, thatʼs what 

you are told to do” (Long et al. 2006, p. 341). In this example, the responsibility for 
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tackling an opponent with the intention to hurt the player is attributed to pressure 

from the coach.  

 

Category 3. Disregarding or misrepresenting the consequences of the transgressive 

behaviour on others (i.e., distortion of consequences):  

6. Distortion of consequences is illustrated in the following example: “In this match, 

which was physical, it ended at the hospital. In fact XX injured his ankle when I got 

back the ball in an aggressive way . . . I pushed him violently on his back but the 

referee did not catch me. But if you get obsessed about it, you can’t play anymore . 

. . it’s no concern of mine” (Corrion et al. 2009, p. 397). 

 

Category 4. Blaming and devaluing the victim (i.e., dehumanisation and attribution of 

blame): 

7. Dehumanisation refers to portraying the victim of the behaviour as inhuman; for 

example: “That girl was somebody awful, a real monster that we ran into all the 

time…and that we also used to insult time to time” (Corrion et al. 2009, p. 398); and 

8. Attribution of blame refers to perceiving the behaviour as forced by circumstances 

(e.g., responding to actions of the victim) rather than as a personal decision; for 

example: “I could see that she was a fighter . . . and I wasn’t going to let her push 

me around, because she started breaking the rules, grabbing on . . . So, I fought 

just like her” (Corrion et al. 2009, p. 398). 

 

Qualitative studies have documented evidence of moral disengagement in sports 

(Corrion et al. 2009; Long et al. 2006; Traclet et al. 2011). In Long et al.’s (2006) study 

of 10 male elite athletes in France (mean age: 16.5 years), reasons for transgressive 

behaviours towards the referee (i.e., cheating, strategic fouls) and opponents (i.e., verbal 
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intimidation, physical aggression) revealed evidence of moral disengagement. Similarly, 

in Corrion et al.’s (2009) study of 24 elite athletes in basketball and taekwondo in 

France (mean age: 23.8 years), all eight of Bandura’s (1991) moral disengagement 

mechanisms were evident in athletes’ discussion of their transgressive behaviours. 

These behaviours included using the sport rules to one’s advantage, including 

concealing and instigating fouls, verbal intimidation of referee or opponent and physical 

aggression against an opponent. The frequently adopted moral disengagement 

mechanisms were displacement and diffusion of responsibility, attribution of blame, 

minimising or ignoring consequences, and euphemistic labelling.  

 

In Traclet et al.’s (2011) qualitative study of 30 French male soccer players (mean age: 

19.2 years), each player was shown video clips of four of their antisocial behaviours on 

the field and discussed the reasons for engaging in those behaviours. For each 

participant, the four categories of behaviours were: cheating (i.e., not respecting 

distance or running down the clock); instrumental aggression (i.e., aggressive tackling 

or holding); hostile aggression against an opponent (i.e., hitting or kicking); and hostile 

aggression against the referee (i.e., pushing or beating). The more frequent moral 

disengagement mechanisms used by players to justify their antisocial behaviours were 

displacement of responsibility (e.g., referees should have responded to the foul) and 

moral justification. Also, cheating and instrumental aggression elicited more 

displacement of responsibility than hostile behaviours. 

 

Boardley and Kavussanu (2007), in developing and validating a 32-item scale to 

measure in a sporting context the eight moral disengagement mechanisms proposed by 

Bandura (1991), collected data from a sample of 1,605 athletes in England who 

participated in five team sports (i.e., soccer, netball, hockey, rugby, basketball). [An 8-
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item short version of the scale was later developed (Boardley & Kavussanu 2008).] 

These data revealed that moral disengagement was positively associated with antisocial 

behaviour (e.g., trying to injure opponents and breaking the rules of the game) and 

negatively associated with prosocial behaviour (e.g., helping injured opponents and 

congratulating opponents for good play).  

 

Boardley and Kavussanu (2009) examined whether the effects of perceived coaching 

character-building competency (i.e., instilling an attitude of moral character, fair play, 

and respect for others; Myers et al. 2006) on prosocial and antisocial sport behaviours 

are mediated by moral disengagement. The sample consisted of 379 hockey and netball 

players (mean age: 22.2 years) in England. Players who perceived their coach as 

competent in character-building were less likely to morally disengage. These players 

were less likely to behave antisocially towards opponents and team mates and more 

likely to act prosocially towards their opponents. As noted by the authors, these findings 

suggest that the coach may be an influential figure in deterring the use of moral 

disengagement in sports. 

 

Boardley and Kavussanu (2010) investigated whether moral disengagement mediates 

the effects of ego orientation (i.e., tendency to use normative criteria to evaluate 

competence) and perceived value of toughness (i.e., importance attached to dominating 

others to gain acceptance and status) on antisocial behaviour toward opponents and 

team mates. Data from 307 male football players’ in England (mean age: 21.4 years) 

showed that perceived value of toughness and ego orientation had positive effects on 

both types of antisocial behaviour, which were mediated by moral disengagement. That 

is, higher levels of moral disengagement in athletes who were ego oriented and who 
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perceived that their team mates respect those who were seen as being tough were 

associated with more frequent antisocial behaviour. 

 

Based on Bandura et al.’s (2001, 2003) work, d’Arripe-Longueville et al.’s (2010) study 

investigated moral disengagement in examining a structural model of the self-regulatory 

mechanisms governing the acceptability and likelihood of cheating in a sporting context 

among a sample of 804 French adolescents (mean age: 17.2 years). Adolescents were 

presented with five scenarios describing situations in team sports in which athletes 

might be tempted to cheat. Moral disengagement was found to significantly mediate the 

effects of negative affective self-regulatory efficacy (i.e., perceived efficacy to regulate 

negative affect) on the acceptability and likelihood of cheating, and on prosocial 

behaviour. 

 

Overall, these studies provide evidence that moral disengagement promotes antisocial 

behaviour, and to a lesser extent, leads to less frequent prosocial behaviour (Boardley & 

Kavussanu 2007, 2008, 2009; d’Arripe-Longueville et al. 2010). However, moral 

disengagement has not been investigated in terms of actual use of performance-

enhancing substances. 

 

2.10.3 Perceptual deterrence theory 

 

There are no published data examining the utility of Strelan and Boeckmann’s (2003) 

Drugs in Sport Deterrence model. However, Strelan and Boeckmann (2006) applied 

principles of perceptual deterrence theory to hypothetical decisions to use a 

performance-enhancing substance (i.e., human growth hormone (hGH)) among a 

sample of 116 elite Australian footballers and soccer players. Perceptual deterrence 
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theory is concerned with perceptions of the certainty and severity of the punishment of a 

crime. It is theorised that the more certain and severe the perceived punishment, the less 

likely the crime will occur. After reading the scenario, athletes indicated the probability 

that they would use hGH in that scenario and rated the certainty and severity of legal, 

social, moral, and health threats. The strongest influences on athletes’ hypothetical 

decisions to use hGH were their personal moral beliefs and health concerns.   

 

2.10.4 Personality variables 

 

There have been some studies investigating the impact of personality variables on 

performance-enhancing substances use in sport. These personality variables included:  

–  Sport motivation: Donahue et al.’s (2006) study tested a motivational model of 

performance-enhancing substances use in a sample of 1,201 elite Canadian athletes. 

Intrinsically motivated athletes were more likely to have internalised 

sportspersonship orientations, and in turn were less likely to use performance-

enhancing substances than their extrinsically motivated counterparts;   

–  Achievement goals: Sas-Nowosielski and Swiatkowska’s (2008) study of 830 

athletes in Poland found that ego orientation (i.e., outperforming others) was 

positively related to, and task orientation (i.e., mastery of the sport) was negatively 

related to favourable attitude towards performance-enhancing substances use. The 

most favourable attitude towards performance-enhancing substances use was held by 

high ego and low task oriented athletes, while high task and low ego oriented athletes 

held the least favourable attitude towards performance-enhancing substances use; 

and 
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–  Self-esteem: In a prospective cohort study of 3,564 French pre-adolescent athletes 

followed for a 4-year period, low self-esteem was found to be a contributing factor to 

use of performance-enhancing substances (Laure & Binsinger 2007). 

 

In Tsorbatzoudis et al.’s (2009) study examining the effect of psychosocial variables on 

intention to engage in performance-enhancing substances use, three personality 

variables were included in the study (i.e., motivational regulations, achievement goals, 

and sportspersonship orientations). Data were obtained from 1,040 elite Greek athletes 

who participated in nine different sports (football, basketball, volleyball, handball, 

athletics, swimming, shooting, taekwondo, and rowing) (mean age: 22.9 years). Cluster 

analysis revealed three achievement goal groups (mastery, approach oriented and high 

achievers), three self-determination groups (high motivated, low motivated and 

amotivated), and two sportspersonship groups (high and low sportspersonship). Mastery 

oriented and high motivated athletes had lesser intention to engage in performance-

enhancing substances use compared to high achievers and amotivated athletes. No 

significant differences were revealed between the sportspersonship groups.  

 

As evident in the studies above, personality variables’ influence on susceptibility to 

performance-enhancing substances use had been studied only in isolation or with one or 

two other variables. Given this gap in the literature, Donovan, Jalleh and Gucciardi 

(2009) investigated how athletes differing on susceptibility to performance-enhancing 

substances use differed on 22 personality subscales representing 10 broad personality 

variables. Fourteen of these personality subscales significantly differentiated between 

three susceptibility clusters (high, medium and low susceptibility) identified using 

cluster analysis. The personality variables that most differentiated between the high, 

moderate and low susceptible athletes were self-presentation concerns, public athletic 
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identity, moral decision making, concerns over mistakes and fear of failure. These 

scales can be used to profile athletes susceptible to performance-enhancing substances 

use. 

 

2.11 An Opportunistic Examination of the Sport Drug Control Model  

 

Gucciardi, Jalleh and Donovan (2011) presented findings from an opportunistic 

examination of some of the constructs in the Sport Drug Control model. Data were from 

a survey of 643 elite Australian athletes for the purpose of personality profiling of elite 

athletes and their susceptibility to performance-enhancing substances use. Items in the 

questionnaire were identified that related to the following concepts in the model: threat 

appraisal (i.e., perceived likelihood of detection out of competition and while 

competing, and successfully appealing a positive drug test); personality (i.e., self-

esteem); legitimacy (i.e., perceived seriousness and effectiveness of the Australian 

Sports Anti-Doping Authority in preventing performance-enhancing substances use; 

perceived security of the drug testing procedures in Australia); morality (i.e., cheating 

behaviour); benefit appraisal (i.e., perceived necessity for athletes to use performance-

enhancing substances to perform at the very highest levels); and reference group 

opinion (i.e., relevant others’ perceptions of them if they were caught using 

performance-enhancing substances).  

 

Structural equation modelling revealed that the hypothesised model accounted for 30% 

of the variance in attitude towards performance-enhancing substances use. Morality, 

benefit appraisal and threat appraisal evidenced the strongest relationships with attitude 

towards performance-enhancing substances use. Self-esteem, perceptions of legitimacy 
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and reference group opinions showed small non-significant associations with attitude 

towards performance-enhancing substances use.  

 

Despite the fact that the questionnaire items were not constructed to specifically 

measure the constructs, these findings provided preliminary support for the model and 

its usefulness in understanding influences on attitude towards performance-enhancing 

substances use.   

 

There are no other published data examining the utility of the Sport Drug Control model 

(Donovan et al. 2002). 
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CHAPTER 3: RESEARCH METHODOLOGY 

 

In this thesis, the ontological position adopted is that the world is considered as being 

basically a function of human thought, analysis and perception, hence a positive 

epistemology would be the most appropriate basis for this research study. It is believed 

that human thoughts and behaviours are measureable and quantifiable. The 

epistemological assumption is that the objectives of this study in testing the tenets of the 

Sport Drug Control model via the collection of quantitative empirical data is a 

satisfactory means for generating new knowledge in understanding influences on 

performance-enhancing substances use. Adopting a positive epistemology supports the 

use of survey methods and quantitative analysis of survey data. 

 

A cross-sectional nationwide mail survey of elite Australian athletes was conducted in 

2004. This research study was approved by the Curtin University Human Research 

Ethics Committee. No deception or misinformation was involved in this study. The data 

were collected anonymously.  Participants were provided with an information sheet that 

described the aims of the project and the nature of their involvement in the project, and 

were informed that participation in the project is voluntary.   

 

3.1 Participants and Procedure 

 

The Australian Sports Drug Agency (now known as the Australian Sports Anti-Doping 

Authority), the five Australian state academies and institutes of sport, and four national 

professional sporting organisations (Basketball Australia, Australian Football League, 

National Rugby League, Australian Rugby Union) were approached to distribute the 
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survey to athletes registered on their databases. Only two Australian state academies 

and institutes of sport declined the invitation to take part in the study. 

 

To preserve the confidentiality of the athletes’ contact details, the Australian Sports 

Drug Agency undertook the mail-out for athletes on their own database and those on the 

Australian state academies and institutes of sport and Basketball Australia’s databases. 

The Australian Football League, National Rugby League and Australian Rugby Union 

undertook the mail-out for athletes on their national competition databases. 

 

Athletes were mailed-out a package containing the questionnaire, a Curtin University 

covering letter, a covering letter from their respective sporting organisation encouraging 

athletes to participate in the survey, and a Curtin University-addressed reply-paid 

envelope. The Curtin University covering letter invited athletes to participate in a 

“survey of elite athletes’ attitudes and opinions on sport issues”. Athletes were 

informed that the study was being conducted by researchers at Curtin University and to 

return the completed survey to Curtin University for processing. Athletes were informed 

that their responses were confidential, that they could not be identified from the 

questionnaire, and that only group data would be reported. In addition, the letter 

stressed the importance that all views with respect to all of the issues covered in the 

questionnaire were allowed – and expected – to be expressed.  

 

The mail survey was distributed between February and May 2004. A reminder letter 

was sent approximately two weeks after the initial mail-out. The questionnaire 

contained a number of items unrelated to this study. The questionnaire items pertaining 

to this study, and the covering and reminder letters are attached in Appendices 1, 2 and 

3 respectively. 
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3.2 Pilot Survey 

 

Prior to the mail-out, the survey instrument was pre-tested to assess athletes’ 

understanding of the questionnaire items, to ensure that the wording was appropriate 

and unambiguous, and to determine the amount of time required to complete the survey. 

Two group meetings were held with a total of 18 athletes from the Western Australian 

Institute of Sports (WAIS).  

 

The time taken to complete the questionnaire ranged between 18 and 38 minutes. 

Overall, the question items were found to be easy to read and understand. Following 

minor modifications indicated by the groups to some wording, the questionnaire was 

piloted with 200 athletes on the Australian Sports Drug Agency’s database. The pilot 

revealed no significant problems with the questionnaire, hence these data were included 

in the final sample. 

 

3.3 The Questionnaire Items 

 

Questionnaire items were developed to measure all of the constructs in the Sport Drug 

Control model. Each of the items used to measure the eight model factors (personal 

morality, threat appraisal, benefit appraisal, legitimacy, reference group opinion, 

personality characteristics; availability and affordability of performance-enhancing 

substances) and past and current performance-enhancing substances use, and attitude 

towards performance-enhancing substances use are presented here. 
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3.3.1 Threat appraisal 

 

Threat appraisal was measured in terms of threats relating to enforcement and threats 

relating to ill-health effects of performance-enhancing substances use.  

 

Appraisal of threats relating to enforcement: 

The perceived likelihood of being tested in and out of competition was measured by the 

item: “How likely is it that athletes at your level would be drug tested at least once a 

year: (a) out of competition; and (b) in competition?” The response categories were: 

very likely, quite likely, a little likely, not likely, not at all likely. 

 

The perceived likelihood of evading detection if using doping in and out of competition 

was measured by the item: “From what you know or have heard, if you were to take 

banned performance-enhancing substances (out of competition)/(while competing), how 

likely do you think that you could get away with it if you really tried to?” The response 

categories were: very likely, quite likely, a little likely, not likely, not at all likely. 

  

The perceived severity of the sanctions for testing positive was measured by the item: 

“From what you know or have heard, are the penalties for a positive drug test in your 

sport severe or lenient?” The response categories were: very severe, fairly severe, fairly 

lenient, very lenient. 

 

Appraisal of threats relating to ill-health effects of performance-enhancing 

substances use: 

The perceived harm to health in using different types of banned performance-enhancing 

substances ‘once or twice ever’ and ‘regularly’ were assessed separately using similar 
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measures employed in studies of drug use (e.g., Amonini 2001; Health Department of 

Western Australia 1998; Nucci, Guerra & Lee 1991):  

–  Once or twice: “How much harm to your health do you think would be caused by 

using each of the following substances once or twice ever: anabolic steroids; beta-

blockers; designer steroids like tetrahydrogestrinone (THG); erythropoietin (EPO) 

and other similar substances; human growth hormones (hGH); and diuretics?”; and 

–  Regularly: “How much harm to your health do you think would be caused by using 

each of the following substances regularly: anabolic steroids; beta-blockers; 

designer steroids like tetrahydrogestrinone (THG); erythropoietin (EPO) and other 

similar substances; human growth hormones (hGH); and diuretics?”  

 

The response categories were: no harm, a little harm, some harm, a lot of harm, don’t 

know. 

 

3.3.2 Benefit appraisal 

 

Benefit appraisal was measured in terms of the perceived impact of performance-

enhancing substances use on sport performance, and the perceived likelihood and 

desirability of potential positive outcomes of success in sport. 

 

The impact of performance-enhancing substances use on performance was measured by 

the item: “If you were to use the following, how likely is it that would improve your 

performance in your sport: anabolic steroids; beta-blockers; designer steroids like 

tetrahydrogestrinone (THG); erythropoietin (EPO) and other similar substances; and 

human growth hormones (hGH)?” The response categories were: definitely would not, 

probably would not, might or might not, probably would, definitely would, don’t know. 
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The likelihood of several potential positive outcomes of success in their sport was 

measured by: “What outcomes does your sport offer you if you perform well: national 

celebrity status; lucrative sponsorship deals; personal best achievements; opportunities 

for remaining in the sport as coach, trainer or administrator; future financial security; 

and international celebrity status?” The response categories were: a lot, a little, not at 

all.  

 

The desirability of each of the above potential positive outcomes of success in their 

sport was measured by: “How much would you like these outcomes for performing well 

in your sport: national celebrity status; lucrative sponsorship deals; personal best 

achievements; opportunities for remaining in the sport as coach, trainer or 

administrator; future financial security; and international celebrity status?” The 

response categories were: a lot, a little, not at all.  

 

3.3.3 Personal morality 

 

The measures of personal morality in terms of moral judgement towards performance-

enhancing substances use and moral affect of being caught using performance-

enhancing substances were adapted from Amonini (2001). 

 

Moral judgement towards performance-enhancing substances use was measured by: 

“Regardless of whether you believe performance-enhancing substances should be 

banned or allowed, which of the following statements best describes your personal 

feelings about deliberately using banned performance-enhancing substances: (1) I 

believe deliberately using banned performance-enhancing substances to improve 

performance is morally wrong under any circumstances; (2) I believe deliberately using 
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banned performance-enhancing substances to improve performance is OK under some 

circumstances, but wrong under others; (3) I believe deliberately using banned 

performance-enhancing substances to improve performance is OK under any 

circumstances?” 

 

Moral affect (i.e., emotional responses of guilt, shame, embarrassment) of being caught 

using performance-enhancing substances was measured by: “If you were caught using 

banned performance-enhancing substances, to what extent would you experience the 

following feelings: ashamed; embarrassed; guilty?” The response categories ranged 

from 1 ‘not at all’ to 5 ‘to a great extent’. 

 

Five other emotions that could potentially be experienced if caught using performance-

enhancing substances were included on the list: angry; resentful; devastated; unlucky; 

and relieved.   

 

3.3.4 Reference group opinion 

 

Perceptions about relevant others’ involved in the athlete’s life moral judgment towards 

the use of banned performance-enhancing substances were measured using the same 

question format as for personal morality: “Here is a list of people that may have an 

involvement in your life. Regardless of whether you believe performance-enhancing 

substances should be banned or allowed, which of the following statements do you think 

best describes their personal feelings about deliberately using banned performance-

enhancing substances: your coach/trainer; your team mates/training partner; your 

family/partner; your close friends; your sports doctor; your sports psychologist; and 
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your lawyer?” The response categories were the same as for personal morality, except 

that a ‘not applicable’ response was permitted. 

 

Moral judgment of performance-enhancing substances use among people involved in 

sports in general was measured by: “What about the following people’s feelings about 

using banned performance-enhancing substances: most other athletes; most spectators; 

most of the general public; sports lawyers in general; and sports journalists in 

general?” The response categories were the same as for personal morality.  

 

3.3.5 Legitimacy 

 

Perceptions of legitimacy of the testing and appeals processes were measured on Tyler’s 

(1990) three dimensions of justice: (1) distributive justice (i.e., perceived fairness of the 

drug testing process); (2) procedural justice (i.e., perceived fairness of the appeals 

process); and (3) interactional justice (i.e., interpersonal interactions with personnel 

administering the drug collection procedure). 

 

Distributive justice:  

Distributive justice was measured by three items:  

1.  Equitable treatment of all athletes by the enforcement agency: “How fair is the 

Australian Sports Drug Agency in terms of treating all athletes equally?” The 

response categories were: very fair, fair, unfair, very unfair; 

2.  Security of the testing procedures: “How secure is the Australian Sports Drug 

Agency’s drug testing procedures in Australia? (That is, in taking of samples and 

care of samples).” The response categories were: very secure, quite secure, not 

really secure, not at all secure; and 
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3.  Accuracy of the current drug tests: “How accurate do you feel the current drug tests 

are in terms of being able to correctly identify these substances: anabolic steroids; 

beta-blockers; designer steroids like tetrahydrogestrinone (THG); erythropoietin 

(EPO) and other similar substances; human growth hormones (hGH); and 

diuretics?” The response categories for each were: very accurate, quite accurate, a 

little accurate, not accurate, not at all accurate, don’t know. 

 

Procedural justice: 

Procedural justice was measured by the following three items:  

1.  Level of satisfaction in receiving a fair hearing in appealing a positive test: “How 

satisfied are you that athletes who appeal a positive test in Australia will be given a 

fair hearing?” The response categories were: very satisfied, somewhat satisfied, 

somewhat dissatisfied, very dissatisfied; 

2.  Level of satisfaction in receiving a fair hearing prior to decision on imposing 

sanctions: “How satisfied are you that athletes who test positive in your sport will 

be given a fair hearing before a decision is made about applying a penalty?” The 

response categories were: very satisfied, somewhat satisfied, somewhat dissatisfied, 

very dissatisfied; and 

3.  Level of satisfaction in receiving a fair hearing in the Court of Arbitration in Sport: 

“How satisfied are you that athletes who appeal a positive test before the Court of 

Arbitration in Sport, will be given a fair hearing?” The response categories were: 

very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied. 
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Interactional justice:  

Athletes who have been drug tested were asked: “How would you describe the conduct 

of the testing personnel: (a) Courteous or Rude or Neither; (b) Helpful or Unhelpful or 

Neither; (c) Friendly or Unfriendly or Neither; (d) Sensitive or Insensitive or Neither?” 

 

3.3.6 Personality   

 

Personality was measured using items adapted from Amonini (2001) and Weber and 

Roehl (1988): risk taking propensity (‘I am the kind of person who avoids risk’; ‘I am 

the kind of person who enjoys risk’); self-esteem (‘Most people my age are better liked 

than me’; ‘I like my physical appearance’); assertiveness (‘Usually, if I have something 

to say, I say it’); temperament (‘I tend to be aggressive’; ‘I am even tempered’); self-

control (‘I have self-control’); and determination (‘I am ready to win at all costs’).  

 

Respondents were presented with these items and asked: “Here are a number of 

statements that may or may not describe you. For each statement, please indicate 

whether you agree or disagree, or have mixed feelings with it?” Response categories 

were: strongly agree, agree, no feelings/mixed feelings, disagree, strongly disagree. 

 

In relation to optimism, the Seligman Attributional Style Questionnaire (SASQ) 

(Seligman 1991) was adapted to measure respondents’ reactions to a positive and a 

negative event on three dimensions: internality-externality; stability-instability; and 

globality-specificity (Schulman, Castellon & Seligman 1989; Seligman 1991). 

Respondents’ reactions to a positive event (i.e., “When you are performing well”) was 

assessed on three bipolar 7-point scales: (1) ‘It is mainly due to other people or 

circumstances’ – ‘It is mainly due to me’; (2) ‘This is the only thing I’m good at’ – ‘I 
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can do anything’; and (3) ‘That it won’t happen again’ – ‘That it will happen again’. 

Then respondents reactions to a negative event (i.e., “When something goes wrong”) 

were assessed on three bipolar 7-point scales: (1) ‘It is mainly due to other people or 

circumstances’ – ‘It is mainly due to me’; (2) ‘That everything will go wrong’ – ‘That it 

won’t affect other aspects of my life’; and (3) ‘That it won’t happen again’ – ‘That it 

will happen again’. 

 

3.3.7 Availability and affordability  

 

The availability and affordability of performance-enhancing substances were assessed 

on scales similar to those used by Amonini (2001), Eggert and Herting (1993), and 

Newcomb and Felix-Ortiz (1992). 

 

Perceived availability of performance-enhancing substances: “How easy or difficult 

would it be to get each of the following types of substances: anabolic steroids; beta-

blockers; designer steroids like tetrahydrogestrinone (THG); erythropoietin (EPO) and 

other similar substances; human growth hormones (hGH); and diuretics?” The 

response categories were: probably impossible, very hard, fairly hard, fairly easy, very 

easy, don’t know. 

 

Perceived affordability of performance-enhancing substances: “How expensive would it 

be for you personally to buy each of the following types of substances: anabolic 

steroids; beta-blockers; designer steroids like tetrahydrogestrinone (THG); 

erythropoietin (EPO) and other similar substances; human growth hormones (hGH); 

and diuretics?” The response categories were: very cheap, quite cheap, neither, quite 

expensive, very expensive, don’t know.  
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3.3.8 Attitude towards banned performance-enhancing substances use 

 

Donovan et al.’s (2002) ‘attitudes/intentions’ towards performance-enhancing 

substances use was operationalised in terms of perceived necessity to use performance-

enhancing substances to perform at the highest levels (following the work of Petróczi 

2002), and susceptibility to performance-enhancing substances use (via a hypothetical 

scenario format as in Bamberger & Yaeger 1997; Corbin et al. 1994; Goldman & Klatz 

1992). 

 

Perceived necessity to use performance-enhancing substances to perform at the highest 

levels was measured by asking athletes: “In your sport, how necessary do you believe it 

is for athletes to use banned performance-enhancing substances at least at some time, 

to perform at the very highest levels?” The response categories were: definitely have to 

use performance-enhancing substances at some time; probably have to use performance-

enhancing substances at some time; might or might not have to use performance-

enhancing substances at some time; probably don’t have to use performance-enhancing 

substances at some time; definitely don’t have to use performance-enhancing substances 

at some time. 

 

Susceptibility to performance-enhancing substances use was determined by presenting 

athletes with the following scenario: “If you were offered a banned performance-

enhancing substance under medical supervision at low or no financial cost and the 

banned performance-enhancing substance could make a significant difference to your 

performance and was currently not detectable”, and asking: “How much consideration 

would you give to the offer?” The response categories were: a lot of consideration, some 

consideration, a little consideration, none at all.  
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3.3.9 Behaviour: use of banned performance-enhancing substances or methods 

 

Prevalence of use of banned performance-enhancing substances and methods was 

assessed via three measures:  

1.  Self-reported use of banned performance-enhancing substances in general:  “Which 

one of the following most applies to you:  

 –  I have never considered using a banned performance-enhancing substance;  

 –  At one stage I thought briefly about using a banned performance-enhancing 

substance;  

 –   At one stage I thought quite a bit about using a banned performance-enhancing 

substance;  

 –   I still think occasionally about using a banned performance-enhancing 

substance because other athletes are using them;  

 –   I briefly used a banned performance-enhancing substance in the past but no 

longer do so;  

 –   I occasionally use a banned performance-enhancing substance now for specific 

purposes;  

 –   I regularly try or use banned performance-enhancing substances?”; 

2.  Self-reported past and current use of specific banned performance-enhancing 

substances and methods: “In the last 12 months, have you used any of the following, 

for whatever reason: anabolic steroids; beta blockers; designer steroids like 

tetrahydrogestrinone (THG); erythropoietin (EPO) and other similar substances; 

human growth hormones (hGH); diuretics; doping methods; and alphabodies?” 

The response categories were: have never used, did not use in the last 12 months, 1 

to 2 times, 3 to 5 times, 6 to 10 times, more than 10 times; and 
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3.  Tested positive for a banned performance-enhancing substance: “Have you ever 

tested positive for a banned performance-enhancing substance?” Response 

categories were ‘yes’ or ‘no’. 

 

3.3.10 Sporting background and sample characteristics  

 

The questionnaire also collected data on athletes’ sporting background (e.g., main sport 

involved in, highest level competed at, national and international titles held) and socio-

demographic information (e.g., age, gender, education level, annual income).  

 

Appendix 1 contains the questionnaire items used to measure all of the constructs in the 

Sport Drug Control model. 

 

3.4 Response Rate 

 

By 30 November 2004, of the 4,103 surveys mailed-out by the Australian Sports Drug 

Agency, 1,174 completed questionnaires were returned, 196 were ‘returned-to-sender’ 

and 53 apologies were received for non-completion. Hence, a 30% response rate was 

achieved.  

 

Of the 979 surveys that were sent to Australian Football League (AFL; N = 429), 

National Rugby League (NRL; N = 420) and Australian Rugby Union (ARU; N = 130) 

national clubs, 83 completed questionnaires were returned (AFL: n = 42; NRL: n = 33; 

ARU: n = 8). Given that the actual number of athletes in these three football codes 

receiving the survey is unknown, conservative estimates of the response rates are 10% 

for AFL, 8% for NRL and 6% for ARU.   
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In total, 1,257 completed questionnaires were returned. A conservative estimate of the 

overall response rate is 26%. Given that the targeted population was elite athletes, the 

response rate achieved is good when compared with the market research industry 

average response rate for mail surveys of the general population of approximately 25%.  

Furthermore, this response rate is similar to other large mail surveys of elite athletes in 

Australia (30%, Jalleh & Donovan 2007; 33%, Jalleh & Donovan 2008a) and the United 

Kingdom (29%, UK Sport 2006). In a substantially smaller mail survey of elite United 

Kingdom athletes in four sports (athletics, cycling, rowing, sailing), a somewhat higher 

response rate was achieved (38%, Somerville & Lewis 2005). 

 

In relation to football codes, a mail survey of National Football League players achieved 

a low response rate as in this survey (7.5%, N = 120, Yesalis, Kopstein & Bahrke 2001). 

However a mail survey of professional footballers in the United Kingdom achieved a 

higher response rate (25%, N = 706, Waddington et al. 2005). The low response rate in 

the football codes may be due to lack of interest among athletes or the survey wasn’t 

fully distributed to all athletes on the national competition databases. 

 

3.5  Statistical Analysis Overview 

 

3.5.1 Data screening 

 

Statistical analysis was performed using PASW Statistics 17 (PASW Statistics 2009) 

and Amos 17 (Arbuckle 2009). Data were screened for accuracy of data entry, missing 

values, outliers and normality prior to construct development for use in structural 

equation modelling.  
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The data were first examined for accuracy of data entry. All variables were found to 

contain legitimate numerical codes or values. A non-significant Little’s chi-square 

statistics indicated that missing data were not missing completely at random. This was 

expected given that multiple items were used to measure some components of each of 

the constructs in the model. For example, under the threat appraisal construct, the risk to 

health of regular use of performance-enhancing substances was measured via six items, 

(i.e., the six banned performance-enhancing substances). For each of these multiple item 

questions, a small proportion of respondents did not answer any items (3% or less), 

which may have influenced the results of the missing value analysis. However, only a 

small proportion of missing data were found for each questionnaire item, and no 

systematic pattern to the missing data was identified. With the exception of two of 

twelve items measuring reference group opinions towards banned performance-

enhancing substances use (missing values: 7.6% and 6.0%), the missing values ranged 

between 1.2% and 4.6% (mean: 2.6%) for all items measuring the constructs in the 

model. Missing values were replaced using the expectation maximisation method in the 

missing value analysis (MVA) in PASW Statistics 17 (Arbuckle 1996). Of the total 

sample, 1.6% of cases were excluded due to non responses to all of the items measuring 

the dependent variable (i.e., self-reported use of banned performance-enhancing 

substances).  

 

Mahalanobis distance was computed to check for multivariate outliers. Given that only 

a minimal number of cases was found (n = 16), these cases were retained. 

Transformation or score alteration of these multivariate outliers were not performed as 

such manipulations may be ineffective as it is the combination of scores on two or more 

variables that is aberrant rather than the score on a particular variable (Tabachnick & 

Fidell 2001). 
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An assessment of normality was conducted. The multivariate kurtosis statistics (i.e., 

Mardia’s coefficient) was 58.76 which suggested significant multivariate non-normality 

in the data. This outcome does not affect estimates of regression coefficients, but can 

lead to less accurate standard errors and significance tests (Byrne 2001; Nevitt & 

Hancock 2001; West et al. 1995). Maximum likelihood estimation was used in the 

structural equation modeling, which assumes that the data are continuous and 

multivariate normally distributed. Given that the assumption of multivariate normality 

was violated, assessment of the structural equation model fit was evaluated using the 

Bollen-Stine bootstrap p-value instead of the chi-square statistics (Bollen & Stine 1992; 

Byrne 2001). Bootstrapping is a technique that allows more accurate estimation of 

standard errors, confidence intervals, and significance for non-normal data by 

repeatedly resampling from the total sample to estimate the distribution of the 

population (Mooney & Duvall 1993; Tabachnick & Fidell 2001). The number of 

bootstrap samples was set at 1,000. 

 

In total, 1,237 cases were used in the main analyses. 

 

3.5.2 Analytical procedures for testing the model  

 

Exploratory factor analysis procedures: 

Exploratory factor analyses were conducted in the construct development phase to 

assess the factor structure of components of the constructs in the model. The criteria for 

determining adequacy of the data for factor analysis were a Kaiser-Meyer-Olkin 

measure of sampling adequacy of 0.6 and above and a Bartlett’s test of sphericity 

significant at p < 0.001 (Tabachnick & Fidell 2001). 
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Since the purpose of this exploratory analysis was to identify the underlying dimensions 

and reduce the number of variables to a smaller set of factors for subsequent analyses, 

principle axis factoring was used with varimax rotation. The factor loading for each 

item was considered in determining items to include in the analysis. The higher the 

loading the higher the correlation with the factor. A loading of ±0.30 was considered to 

meet the minimum level, a loading of ±0.40 was considered more important, and a 

loading of ±0.50 or greater was considered practically significant. Items with similar 

loadings on more than one factor were deleted (Hair et al. 1998). 

 

Cronbach’s alpha reliability estimates were calculated to assess the internal consistency 

of the multivariate scales (Nunnally 1978). Unidimensional items with factor loadings 

above 0.4 and eigenvalues greater than 1.0 were retained (Hair et al. 1998). Coefficient 

alphas were computed each time items were deleted (Choi et al. 2004; Flynn & Pearcy 

2001). The criterion validity of each item was assessed by the item-to-total correlation 

of each measure. Items with a low correlation with the total score of less than 0.6 were 

deleted. 

 

Structural equation modelling procedures: 

The Sport Drug Control model was evaluated by assessing the model’s goodness-of-fit 

with the data and by examining parameter estimates to determine the relative 

contribution of the different paths contained in the predictive model. 

 

The structural model for testing can be summarised as follows:  

1.  Attitude towards performance-enhancing substances use is influenced by personal 

morality (moral judgement; moral emotions), reference group opinions (moral 

judgement of relevant others), benefit appraisal (performance-enhancing substances 
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use on improving performance; rewards for performing well in sport), threat 

appraisal (threat to health from performance-enhancing substances use; threat of 

detection), personality (risk taking propensity) and legitimacy (testing and appeals 

processes);  

2.  Attitude towards performance-enhancing substances use, in turn, impacts upon 

performance-enhancing substances use (i.e., behaviour); and  

3.  Performance-enhancing substances use (behaviour) is influenced by the 

affordability and availability of these substances.   

 

Model fit was examined using the chi-square statistics and several other indices for 

goodness-of-fit: root-mean-square residual (RMR); root-mean-square error of 

approximation (RMSEA); goodness-of-fit index (GFI); adjusted goodness-of-fit index 

(AGFI); comparative fit index (CFI); Tucker-Lewis index (TLI); and incremental fit 

index (IFI) (Hu & Bentler 1999; Marsh, Kit-Tai & Zhonglin 2004; Quintana & Maxwell 

1999). The RMSEA 90% confidence intervals are also provided to assist in interpreting 

these point estimates (MacCallum & Austin 2000). An absolute fit index (e.g., RMSEA) 

assesses how well a model reproduces the sample data without comparison to a 

reference model, whereas an incremental fit index (e.g., CFI, TLI, and IFI) compares 

the specified model to a baseline null model (Hu & Bentler 1999). In comparison with 

the chi-square statistics, these indices are reported as less sensitive to sample size 

differences and to the number of indicators per latent variable increase (Landis, Beal & 

Tesluk 2000; Schreiber et al. 2006). For CFI, TLI, IFI, GFI and AGFI values of 0.90 

and 0.95 reflect acceptable and excellent fit to the data respectively. For the RMSEA 

and RMR, values of 0.05 or less indicate a good fit, and between 0.05 and 0.08 a 

moderate fit (Browne & Cudeck 1993; Byrne 2001; Hu & Bentler 1999; Schreiber et al. 



 

91 
 

2006). Taken together, these indices provide a more conservative and comprehensive 

evaluation of model fit than any single index alone. 

 

Procedure for fixing the measurement properties of the single indicator constructs: 

For each of the single indicator constructs in the structural equation model (i.e., 

personality, reference group opinion, availability and affordability of performance-

enhancing substances), Munck’s (1979) formula was used to calculate both the 

regression coefficients and measurement error variances. These values were used for the 

single indicator constructs in the structural equation model. 

 

3.6  Concluding Comment 

 

This chapter described the methodology of this research study. Details of the study 

design, sampling method, data collection procedure, survey instrument and statistical 

analysis procedures were provided. Chapter four presents the sample characteristics and 

descriptive data for the variables in the model. 
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CHAPTER 4: SAMPLE CHARACTERISTICS AND 

DESCRIPTIVE DATA 

 

4.1 Sample Characteristics 

 

Table 4.1 shows the highest level in which respondents had competed. Of the total 

sample, 10.8% have participated in the Olympics/Paralympics, 46.3% at World 

Championship events, 37.1% at the national level and 5.0% at the state or lower levels.  

 

Table 4.1: Athletes’ highest level of competition 

 N=1,237 

 % 

Olympic/Paralympics games 10.8 

World championship events 46.3 

National competition 37.1 

State competition 4.3 

Regional competition 0.6 

City district competition 0.1 

No response 0.7 
 

 

Table 4.2 shows the main type of sports in which athletes were involved. The main type 

of sport was ‘team sports’ (e.g., soccer, football, netball) (41.1%), followed by ‘water 

sports’ (e.g., surfing, rowing, sailing) (12.2%). 

 

Athletes were represented from a large number of sports with less than 10% of the total 

sample represented by any one sport. The main sports participated in were athletics 

(8.4%), swimming (7.8%), hockey (7.0%), rowing (6.3%), soccer (5.7%), basketball 

(4.7%), netball (4.1%), cycling (3.5%), softball (3.3%), Australian Rules Football 

(3.3%), weight lifting/power lifting (3.1%), and cricket (2.7%).  
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Table 4.2: Main sports in which athletes were involved 

 N=1,237 

 % 

Team sports 41.1 

Water sports 12.2 

Athletics 7.9 

Swimming 8.2 

Winter sports 2.7 

Cycling 3.4 

Weightlifting 3.1 

Martial arts 2.5 

Other sports 17.9 

No response 1.1 
 

 

Table 4.3 shows the socio-demographic characteristics of respondents surveyed 

according to highest level of competition: Olympics/World championships level 

(‘Olympics/World’); national level (‘National’); and state or lower levels 

(‘State/Regional’). [In Tables 4.3 to 4.32, the number of athletes in these competition 

levels combined does not equate to the number of athletes in the ‘total sample’ column 

due to 0.7% of athletes not reporting their highest level of competition.] 

 

Males and females were approximately equally represented in both the 

‘Olympics/World’ and ‘National’ levels (males: 46.4% and 50.8% respectively). There 

was a somewhat higher proportion of males in the ‘State/Regional’ level (58.1%). 

 

The age distributions reflected an older sample for ‘Olympics/World’ athletes than 

‘National’ and ‘State/Regional’ athletes, with substantially more athletes aged 26 years 

and over (35.4% vs 13.1% and 1.6%, p = .000 for both comparisons).   
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Table 4.3: Sample demographics 

 Olympics/

World 

  

National 

State/ 

Regional 

   Total    

 sample* 

 N=707 N=459 N=62 N=1,237 

Characteristics % % % % 

Gender:     

   Males 46.4 50.8 58.1 48.7 

   Females 51.5 47.9 40.3 49.5 

   No response 2.1 1.3 1.6 1.8 
     

Age group: 
    

   13 to 17 years 9.6 33.1 56.5 20.8 

   18 to 25 years 50.6 50.1 40.3 50.0 

   26 to 35 years 25.2 10.9 1.6 18.7 

   36+ years 10.2 2.2 0.0 6.6 

   No response 4.4 3.7 1.6 4.0 
     

Highest education level: 
    

   Year 10 or less 6.8 15.9 33.9 11.6 

   Years 11 to 12 19.9 32.2 35.5 25.2 

   Some/currently enrolled in TAFE 8.8 6.7 6.4 7.9 

   Some/currently enrolled in university 29.7 27.4 14.5 28.0 

   Completed TAFE 7.2 6.1 6.5 6.9 

   Completed university 25.3 10.7 1.6 18.6 

   No response 2.3 0.9 1.6 1.7 
     

Income derived from sport: 
    

   No income at all from sport 38.0 44.7 66.1 42.0 

   Occasional income as an ‘extra’ 38.3 32.0 14.5 34.8 

   Regular income but less than half of 

total income 

                 

7.4 

              

3.7 

               

4.8 

              

5.8 

   About half of income from sport 2.5 2.2 0.0 2.3 

   More than half of income from sport,              

but not all  

                  

3.4 

              

1.5 

               

1.6 

              

2.6 

   All or almost all of income from sport 8.1 13.5 3.2 9.8 

   No response 2.3 2.4 9.7 2.7 
     

Total annual income: 
    

   Less than $10,000 42.1 60.6 67.7 50.4 

 $10,000 to $49,999 37.6 21.4 11.3 30.2 

   $50,000 to $99,999 10.5 5.9 1.6 8.3 

   $100,000 or more 4.7 5.7 4.8 5.0 

   No response 5.1 6.5 14.5 6.1 

* Note: The number of athletes in the competition levels combined does not equate to 

the number of athletes in the ‘total sample’ column due to 0.7% of athletes not 

reporting their highest level of competition. 
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The level of education increases with higher competition levels, with the proportion 

having greater than secondary education increasing from 29.0% for ‘State/Regional’ 

athletes to 50.9% for ‘National’ athletes to 71.0% for ‘Olympics/World’ athletes. This 

reflects the age distribution of the athletes in each competition level. 

 

A substantial minority of both ‘Olympics/World’ and ‘National’ athletes derive no 

income from sport (38.0% and 44.7% respectively). A further 38.3% of 

‘Olympics/World’ athletes and 32.0% of ‘National’ athletes derive occasional income 

from sport. A majority of ‘State/Regional’ athletes derive no income from sport 

(66.1%). The vast majority of athletes’ total annual income is less than $50,000 

(‘Olympics/World’: 79.7%; ‘National’ 82.0%; ‘State/Regional’: 79.0%).  

 

Table 4.4 shows the sporting background and achievements of respondents according to 

highest level of competition. A small proportion of athletes competed in events for 

athletes with a disability (‘Olympics/World’: 12.6%; ‘National’: 3.7%; 

‘State/Regional’: 3.2%). In all subgroups, the vast majority of athletes had competed in 

their sport for five years/seasons or more (‘Olympics/World’: 86.1%; ‘National’: 

83.0%; ‘State/Regional’: 75.8%). Substantially greater proportions of 

‘Olympics/World’ athletes than ‘National’ and ‘State/Regional’ athletes held national or 

international title(s) (77.8% vs 42.3% and 3.2%, p = .000 for both comparisons). 

 

Overall, the sample consisted of primarily elite Australian athletes aged 13 to 61 years 

(mean age: 23.1 years; standard deviation: 7.8 years) from a variety of sports, with 

approximately equal representation of males and females. 
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Table 4.4: Sporting background and achievements 

 Olympics/

World 

 

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Competed in events for athletes 

with a disability: 

    

  Yes 12.6 3.7 3.2 8.7 

  No 78.8 91.7 95.2 84.6 

  No response 8.6 4.6 1.6 6.7 
     

Years competed in main sport:     

  Less than 1 year (or season) 0.3 0.9 8.1 1.0 

  1 or 2 years (or seasons) 1.7 2.0 1.6 1.8 

  More than 2 but less than 5 years  

    (or seasons) 

            

11.9 

            

13.9 

          

14.5 

          

12.7 

  5 or more years (or seasons) 86.1 83.0 75.8 84.2 

  No response 0.0 0.2 0.0 0.3 
     

Highest level of title held:     

  International 34.8 5.9 1.6 38.2 

  National  43.0 36.4 1.6 22.2 

  None 21.2 57.1 96.8 38.4 

  No response 1.0 0.7 0.0 1.2 
 

 

4.2 Prevalence of Performance-Enhancing Substances Use 

 

Prevalence of performance-enhancing substances use was assessed via three measures: 

(1) self-reported use of a banned performance-enhancing substance; (2) self-reported 

use of specific types of banned performance-enhancing substances and methods; and (3) 

self-reported positive test for a banned performance-enhancing substance. 
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4.2.1  Self-reported use of a banned performance-enhancing substance 

 

Respondents were presented with the statements in Table 4.5 and asked: “Which one of 

the following most applies to you?” In each subgroup, the vast majority of respondents 

reported that they had never considered using a banned performance-enhancing 

substance (ranged between 86.4% and 95.2%). Of the total sample, 8.0% of respondents 

considered doing so at some time, and 1.3% had used a banned performance-enhancing 

substance (‘briefly’: 0.9%; ‘occasionally’: 0.2%; ‘regularly’: 0.2%).  

 

Table 4.5: Proportion of athletes who considered or have used 

a banned performance-enhancing substance 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

I have never considered using a 

banned performance-enhancing 

substance 

86.4 92.4 95.2 89.2 

At one stage I thought briefly about 

using a banned performance-

enhancing substance 

6.4 3.9 3.2 5.3 

At one stage I thought quite a bit 

about using a banned performance-

enhancing substance 

0.8 1.5 0.0 1.1 

I still think occasionally about using 

a banned performance-enhancing 

substance because other athletes are 

using them 

2.3 0.9 0.0 1.6 

I briefly used a banned performance-

enhancing substance in the past but 

no longer do so 

1.3 0.2 1.6 0.9 

I occasionally use a banned 

performance-enhancing substance 

now for specific purposes 

0.1 0.4 0.0 0.2 

I regularly try or use banned 

performance-enhancing substances 

0.3 0.0 0.0 0.2 

No response 2.4 0.7 0.0 1.6 
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4.2.2 Self-reported use of specific types of banned performance-enhancing 

 substances and methods 

 

Athletes were presented with a list of eight banned performance-enhancing substances 

and methods and asked: “In the last 12 months, have you used any of the following, for 

whatever reason?” The response categories were: have never used, did not use in the 

last 12 months, 1 to 2 times, 3 to 5 times, 6 to 10 times, more than 10 times.  

 

Usage of each substance or method was classified into two categories: (1) ‘used in the 

last 12 months’ (i.e., reported use of the substance or method at least ‘1 to 2 times’); and 

(2) ‘ever used’ (i.e., reported use of the substance or method at least ‘1 to 2 times’ or 

‘did not use in the last 12 months’). The data on ‘used in the last 12 months’ and ‘ever 

used’ for the banned performance-enhancing substances and methods are shown in 

Tables 4.6 and 4.7 respectively. 

 

Of the total sample, 6.9% reported using a banned performance-enhancing substance or 

method (used in the last 12 months: 3.4%). Diuretics was the most frequently used 

banned performance-enhancing substance (ever used: 4.6%; used in the last 12 months: 

2.3%).  
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Table 4.6: Proportion of athletes who used a banned performance-enhancing 

substance in the last 12 months 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % (n) % (n) % (n) % (n) 

Diuretics 3.2 (23) 1.1 (5) 0.0 (0) 2.3 (28) 

Anabolic steroids 0.7 (5) 0.9 (4) 0.0 (0) 0.7 (9) 

Beta-blockers 0.3 (2) 0.2 (1) 0.0 (0) 0.2 (3) 

Human growth hormones (hGH) 0.3 (2) 0.0 (0) 0.0 (0) 0.2 (2) 

Doping methods 0.4 (3) 0.0 (0) 0.0 (0) 0.2 (3) 

Alphabodies 0.0 (0) 0.2 (1) 0.0 (0) 0.1 (1) 

Designer steroids like 

Tetrahydrogestrinone (THG) 

              

0.0 (0) 

                 

0.2 (1) 

                 

0.0 (0) 

               

0.1 (1) 

Erythropoietin (EPO) and other 

similar substances 

              

0.1 (1) 

                  

0.0 (0) 

              

0.0 (0) 

              

0.1 (1) 

Any of the above banned 

performance-enhancing 

substances or methods 4.2 (30) 2.6 (12) 0.0 (0) 3.4 (42) 

 

 

Table 4.7: Proportion of athletes who ‘ever used’ a banned 

performance-enhancing substance 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % (n) % (n) % (n) % (n) 

Diuretics 6.5 (46) 2.4 (11) 0.0 (0) 4.6 (57) 

Anabolic steroids 1.6 (11) 2.0 (9) 0.0 (0) 1.6 (20) 

Beta-blockers 1.1 (8) 0.9 (4) 0.0 (0) 1.0 (12) 

Human growth hormones (hGH) 0.7 (5) 0.2 (1) 0.0 (0) 0.5 (6) 

Doping methods 0.6 (4) 0.0 (0) 0.0 (0) 0.3 (4) 

Alphabodies 0.3 (2) 0.2 (1) 0.0 (0) 0.2 (3) 

Designer steroids like 

Tetrahydrogestrinone (THG) 

               

0.0 (0) 

                

0.2 (1) 

              

0.0 (0) 

                

0.1 (1) 

Erythropoietin (EPO) and other 

similar substances 

                

0.1 (1) 

              

0.0 (0) 

                 

0.0 (0) 

              

0.1 (1) 

Any of the above banned 

performance-enhancing 

substances or methods 

                                                     

8.5 (60) 

               

5.4 (25) 

               

0.0 (0) 

                 

6.9 (85) 
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4.2.3 Tested positive for a banned performance-enhancing substance 

 

Athletes were asked: “Have you ever been drug tested?”, and if so, “Have you ever 

tested positive for a banned performance-enhancing substance?” The results are shown 

in Table 4.8. 

 

Of the total sample, 61.4% of athletes reported that they had been drug tested. The 

proportion who reported being drug tested increased with higher levels of competition: 

78.5% in ‘Olympic/World’ athletes; 39.9% in ‘National’ athletes; and 25.8% in 

‘State/Regional’ athletes. This is consistent with anti-doping organisations’ practice of 

targeting mainly elite athletes in their testing program. 

 

Among the athletes who were drug tested, 1.1% (n = 8) reported ever testing positive 

for a banned performance-enhancing substance. 

 

Table 4.8: Proportion of athletes who have ever been drug tested 

 Olympics/

World 

       

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Ever been drug tested:     

  Yes 78.5 39.9 25.8 61.4 

  No 21.5 60.1 74.2 38.6 
     

Ever tested positive for 

a banned performance-

enhancing substance: 

 

N=555 

 

N=183 

 

N=16 

 

N=759 

  Yes 0.9 1.1 6.3 1.1 

  No 97.7 96.2 87.5 97.1 

  No response 1.4 2.7 6.3 1.8 
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4.3 Attitude Towards Performance-Enhancing Substances Use 

 

Attitude towards banned performance-enhancing substances use was assessed via two 

measures: (1) amount of consideration athletes would give to an offer of a banned 

performance-enhancing substances; and (2) necessity to engage in banned performance-

enhancing substances use to perform at the highest levels. 

 

Athletes were presented with a scenario of an offer of a banned performance-enhancing 

substance and asked how much consideration they would give to the offer. The response 

categories and results are shown in Table 4.9. In each competition level, a majority of 

athletes would give the offer no consideration at all (ranged between 51.6% and 61.3%). 

A small proportion of athletes in all competition levels would give the offer ‘a lot’ of 

consideration (ranged between 6.5% and 8.1%).      

 

Table 4.9: Amount of consideration athletes would give to an offer 

of a banned performance-enhancing substance 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

A lot of consideration 8.1 7.6 6.5 7.9 

Some consideration 8.2 9.2 6.5 8.4 

A little consideration 21.9 30.7 24.2 25.1 

None at all 59.3 51.6 61.3 56.7 

No response 2.5 0.9 1.6 1.9 
 

 

Perceived necessity to engage in performance-enhancing substances use to perform at 

the highest levels was assessed by asking athletes: “In your sport, how necessary do you 

believe it is for athletes to use banned performance-enhancing substances at least at 
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some time, to perform at the very highest levels?” The response categories and results 

are shown in Table 4.10.  

 

At all competition levels, the vast majority of respondents responded ‘definitely’ don’t 

have to use banned performance-enhancing substances (ranged between 65.8% and 

75.8%). Only a small proportion of respondents felt that it is necessary to do so, with 

the proportion greater at higher competition levels (‘definitely/probably’ have to use: 

‘Olympics/World’: 7.7%; ‘National’: 3.0%; ‘State/Regional’: 0.0%).  

 

Table 4.10: Rating of necessity to use banned performance-enhancing 

substances to perform at the very highest levels 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Definitely have to use 3.0 1.5 0.0 2.3 

Probably have to use 4.7 1.5 0.0 3.3 

Might or might not have to use 9.5 6.1 8.1 8.1 

Probably don’t have to use 14.7 12.9 11.3 13.8 

Definitely don’t have to use 65.8 74.1 75.8 69.2 

No response 2.4 3.9 4.8 3.3 
 

 

Perceived necessity to use banned performance-enhancing substances was significantly 

and positively correlated with amount of consideration given to the offer of a banned 

performance-enhancing substance (r = .273, p = .000). The proportion of ‘definitely’ 

don’t have to use banned performance-enhancing substances response decreased with 

greater consideration given to the offer (none at all: 77.0%; a little: 66.9%; some: 

54.8%; a lot: 36.7%). 
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4.4  Threat Appraisal 

 

Threat appraisal was measured in terms of threats relating to enforcement and threats 

relating to ill-health effects of performance-enhancing substances use.  

 

4.4.1 Appraisal of threat of enforcement 

 

The appraisal of threat of enforcement was measured in terms of: (1) perceived 

likelihood of being drug tested at least once a year (in competition)/(out of 

competition); (2) perceived likelihood of getting away with taking banned performance-

enhancing substances (in competition)/(out of competition); and (3) perceived severity 

of the penalties for a positive drug test. 

 

Perceived likelihood of being tested in and out of competition was assessed by asking 

athletes: “How likely is it that athletes at your level would be drug tested at least once a 

year: (a) out of competition; and (b) in competition?” The response categories and 

results are shown in Table 4.11.  

  

The vast majority of ‘Olympics/World’ athletes felt that it is likely athletes at their level 

would be drug tested out of competition at least once a year (87.3%). The proportion 

was 68.6% in ‘National’ athletes and 46.8% in ‘State/Regional’ athletes. This is 

consistent with the drug testing regime of anti-doping organisations in which the 

number and frequency of athletes tested increases at higher levels of competition. 

 

In each competition level, the perceived likelihood of being tested in competition was 

higher than out of competition: ‘Olympics/World’: 94.0% vs 87.3%; ‘National’: 88.0% 
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vs 68.6%; and ‘State/Regional’: 67.7% vs 46.8%. It is clear from these data that 

perceived likelihood of being tested both in and out of competition increases with 

higher levels of competition. 

 

Table 4.11: Perceived likelihood of being tested in and out of competition 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Out of competition:     

  Very likely 46.0 22.7 9.7 35.3 

  Quite likely 24.6 22.2 14.5 23.2 

  A little likely 16.7 23.7 22.6 19.7 

  Not likely 7.6 23.3 30.6 14.7 

  Not at all likely 4.0 7.4 22.6 6.1 

  No response 1.0 0.7 0.0 0.9 
     

In competition:     

  Very likely 52.2 36.8 25.8 45.0 

  Quite likely 28.6 29.6 25.8 28.9 

  A little likely 13.2 21.6 16.1 16.5 

  Not likely 4.1 10.5 22.6 7.4 

  Not at all likely 0.8 0.9 9.7 1.3 

  No response 1.1 0.7 0.0 0.9 
 

 

Perceived likelihood of evading detection if using performance-enhancing substances in 

and out of competition was assessed by asking athletes: “From what you know or have 

heard, if you were to take banned performance-enhancing substances (out of 

competition)/(while competing), how likely do you think that you could get away with it 

if you really tried to?” The response categories and results are shown in Table 4.12.  

  

For out of competition, the responses were mixed with 32.1% of the total sample 

responding ‘very/quite’ likely to getting away with performance-enhancing substances 

use, 31.9% ‘a little’ likely, and 34.6% ‘not (at all)’ likely. For in competition, the 
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distribution of responses was skewed towards not likely to get away with performance-

enhancing substances use: ‘very/quite’ likely: 15.7% of the total sample; ‘a little’ likely: 

22.7%; ‘not (at all)’ likely: 60.5%. For both in and out of competition, there were no 

significant differences in responses according to level of competition. 

 

Table 4.12: Perceived likelihood of evading detection if using performance-

enhancing substances in and out of competition 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Out of competition:     

  Very likely 7.4 8.1 12.9 7.8 

  Quite likely 23.6 24.8 22.6 24.3 

  A little likely 31.4 33.8 25.8 31.9 

  Not likely 26.6 24.8 25.8 25.9 

  Not at all likely 9.3 7.2 12.9 8.7 

  No response 1.7 1.3 0.0 1.5 
     

In competition:     

  Very likely 2.4 2.8 4.8 2.8 

  Quite likely 12.4 13.7 11.3 12.9 

  A little likely 21.6 25.5 12.9 22.7 

  Not likely 37.9 35.7 45.2 37.3 

  Not at all likely 24.5 20.9 25.8 23.2 

  No response 1.1 1.3 0.0 1.1 
 

 

Perceived severity of the sanctions for testing positive was assessed by asking athletes: 

“From what you know or have heard, are the penalties for a positive drug test in your 

sport severe or lenient?” The response categories and results are shown in Table 4.13. 

 

In each competition level, the vast majority of athletes felt that the penalties for a 

positive drug test in their sport were ‘very’ or ‘fairly’ severe (ranged between 78.5% 
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and 88.7%). The proportion of athletes who nominated ‘very’ lenient was 2.0% or less 

in each competition level.  

 

Table 4.13: Perceived severity of the sanctions for testing positive to a  

performance-enhancing substance 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Very severe 23.3 21.8 33.9 23.4 

Fairly severe 55.2 59.0 54.8 56.5 

Fairly lenient 15.8 12.6 6.5 14.2 

Very lenient 2.0 2.0 1.6 1.9 

No response 3.7 4.6 3.2 4.0 
 

 

4.4.2 Appraisal of threat of ill-health effects of performance-enhancing 

substances use 

 

Athletes were presented with the performance-enhancing substances listed in Table 4.14 

and asked: “How much harm to your health do you think would be caused by using each 

of the following substances (once or twice ever)/(regularly)?” The response categories 

and results for ‘once or twice ever’ and ‘regular’ use are shown in Tables 4.14 and 4.15 

respectively. 

 

For health risk of ‘once or twice ever’ use, ‘anabolic steroids’ was perceived to be the 

most harmful of the six performance-enhancing substances (‘a lot of harm’: 39.0% of 

the total sample), followed by ‘human growth hormones (hGH)’ (36.1%), ‘designer 

steroids like tetrahydrogestrinone (THG)’ (34.9%), ‘erythropoietin (EPO) and other 

similar substances’ (31.9%), and ‘beta-blockers’ (22.6%). For ‘diuretics’, the proportion 

was substantially lower at 13.8%.  
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For each of the six performance-enhancing substances, the proportion who rated it as ‘a 

little harm’ or ‘no harm’ was greater at higher levels of competition (e.g., ‘diuretics’: 

14.5% in ‘State/Regional’ athletes vs 34.2% in ‘National’ athletes vs 44.8% in 

‘Olympics/World’ athletes). Other than ‘anabolic steroids’ (11.5%), a substantial 

minority of athletes responded ‘don’t know’ (ranged between 22.2% and 37.6%). 

 

Table 4.14: Perceived health risk of ‘once or twice ever’ use of six banned  

performance-enhancing substances 

 Olympics/

World 

  

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Anabolic steroids:     

  No harm 6.6 2.8 0.0 4.9 

  A little harm 14.1 12.4 14.5 13.5 

  Some harm 29.3 28.8 35.5 29.4 

  A lot of harm 38.9 40.1 33.9 39.0 

  Don’t know 8.9 15.3 11.3 11.5 

  No response 2.1 0.7 4.8 1.7 
     

Human growth hormones (hGH):     

  No harm 6.1 3.5 0.0 4.9 

  A little harm 11.6 8.9 8.1 10.4 

  Some harm 23.2 23.1 38.7 24.1 

  A lot of harm 35.4 37.7 32.3 36.1 

  Don’t know 21.9 26.4 17.7 23.2 

  No response 1.8 0.4 3.2 1.4 
     

Designer steroids like 

Tetrahydrogestrinone (THG): 

    

  No harm 4.4 1.1 0.0 3.0 

  A little harm 10.9 8.5 4.8 9.7 

  Some harm 21.4 22.4 27.4 22.2 

  A lot of harm 35.1 34.2 40.3 34.9 

  Don’t know 26.2 33.1 24.2 28.5 

  No response 2.1 0.7 3.2 1.6 
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Table 4.14: Perceived health risk of ‘once or twice ever’ use of six banned  

performance-enhancing substances (Cont’d) 

 Olympics/

World 

  

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Erythropoietin (EPO) and other 

similar substances: 

    

  No harm 6.4 2.2 0.0 4.6 

  A little harm 11.2 10.0 4.8 10.3 

  Some harm 21.9 19.2 29.0 21.3 

  A lot of harm 32.0 32.0 32.3 31.9 

  Don’t know 26.4 35.3 30.6 29.9 

  No response 2.1 1.3 3.2 1.9 
     

Beta-blockers:     

  No harm 8.1 3.5 0.0 5.9 

  A little harm 10.9 9.6 11.3 10.4 

  Some harm 20.7 21.8 24.2 21.2 

  A lot of harm 21.9 23.5 25.8 22.6 

  Don’t know 35.9 40.1 35.5 37.6 

  No response 2.5 1.5 3.2 2.3 
     

Diuretics:     

  No harm 22.6 14.6 3.2 18.7 

  A little harm 22.2 19.6 11.3 20.7 

  Some harm 23.1 22.9 27.4 23.1 

  A lot of harm 12.3 14.6 24.2 13.8 

  Don’t know 18.0 27.7 30.6 22.2 

  No response 1.8 0.7 3.2 1.5 
 

 

Table 4.15 shows that relative to the health risk of ‘once or twice ever’ use,  the 

proportion of ‘a lot of harm’ from ‘regular’ use is more than trebled for ‘diuretics’ and 

approximately doubled for each of the other substances. With the exception of 

‘diuretics’ (9.2%), the proportion of athletes who responded ‘a little harm’ or ‘no harm’ 

was 2.5% or less for each substance. 

 



 

109 
 

Table 4.15: Perceived health risk of regular use of six banned  

performance-enhancing substances  

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Anabolic steroids:     

  No harm 0.4 0.0 0.0 0.2 

  A little harm 0.6 1.1 0.0 0.7 

  Some harm 6.2 5.4 4.8 5.9 

  A lot of harm 85.9 80.0 77.4 83.2 

  Don’t know 5.5 13.1 16.1 8.9 

  No response 1.4 0.4 1.6 1.1 
     

Human growth hormones (hGH):     

  No harm 0.8 0.2 0.0 0.6 

  A little harm 2.5 1.1 0.0 1.9 

  Some harm 6.8 7.2 19.4 7.6 

  A lot of harm 72.8 68.4 61.3 70.7 

  Don’t know 15.3 22.4 16.1 17.9 

  No response 1.7 0.7 3.2 1.4 
     

Designer steroids like 

Tetrahydrogestrinone (THG): 

    

  No harm 0.1 0.0 0.0 0.1 

  A little harm 0.8 0.2 0.0 0.6 

  Some harm 5.7 4.8 3.2 5.2 

  A lot of harm 73.1 65.1 71.0 70.2 

  Don’t know 18.7 28.8 22.6 22.6 

  No response 1.6 1.1 3.2 1.5 
     

Erythropoietin (EPO) and other 

similar substances: 

    

  No harm 0.6 0.2 0.0 0.4 

  A little harm 2.0 0.4 0.0 1.3 

  Some harm 7.2 5.7 8.1 6.6 

  A lot of harm 69.0 61.0 59.7 65.7 

  Don’t know 19.5 31.8 27.4 24.4 

  No response 1.7 0.9 4.8 1.5 
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Table 4.15: Perceived health risk of regular use of six banned  

performance-enhancing substances (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Beta-blockers:     

  No harm 1.0 0.4 0.0 0.7 

  A little harm 1.6 0.9 0.0 1.2 

  Some harm 8.6 9.8 6.5 9.0 

  A lot of harm 58.0 52.5 56.5 55.7 

  Don’t know 28.7 35.5 33.9 31.7 

  No response 2.1 0.9 3.2 1.7 

     

Diuretics:     

  No harm 2.0 0.7 0.0 1.4 

  A little harm 9.5 6.3 0.0 7.8 

  Some harm 19.9 18.7 21.0 19.5 

  A lot of harm 51.9 47.1 51.6 50.3 

  Don’t know 15.1 26.4 24.2 19.7 

  No response 1.6 0.9 3.2 1.4 
 

 

4.5  Benefit Appraisal 

 

Benefit appraisal was measured in terms of the perceived impact of performance-

enhancing substances use on sport performance, and the perceived likelihood and 

desirability of potential positive outcomes of success in sport. 

 

4.5.1 Perceived impact of performance-enhancing substances on sport 

 performance 

 

Impact of performance-enhancing substances use on sport performance was measured 

by presenting athletes with the substances listed in Table 4.16, and asking them: “If you 

were to use the following, how likely is it that would improve your performance in your 

sport?” The response categories and results are shown in Table 4.16. 
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Of the five substances, ‘anabolic steroids’ was perceived to be the most beneficial to 

sport performance (‘definitely/probably would’: 57.9%), followed by ‘human growth 

hormones (hGH)’ (47.7%), ‘designer steroids like tetrahydrogestrinone (THG)’ 

(41.4%), and ‘erythropoietin (EPO) and other similar substances’ (33.1%). The 

proportion for ‘beta-blockers’ was substantially lower (13.4%), with a substantial 

minority of athletes responding ‘don’t know’ (40.5%). With the exception of ‘anabolic 

steroids’ (10.2%), the proportion of ‘don’t know’ responses was substantial for each of 

the other substances (ranged between 22.9% and 32.7%). 

 

Table 4.16: Perceived impact of performance-enhancing  

substances on sport performance 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Anabolic steroids:     

  Definitely would not 13.0 11.8 21.0 12.9 

  Probably would 7.6 4.8 6.5 6.5 

  Might or might not 9.9 11.1 6.5 10.1 

  Probably would 24.6 27.2 21.0 25.2 

  Definitely would   33.4 32.0 27.4 32.7 

  Don’t know 9.1 11.5 9.7 10.2 

  No response 2.4 1.5 8.1 2.3 
     

Human growth hormones (hGH):     

  Definitely would not 12.3 10.0 14.5 11.5 

  Probably would 5.8 4.4 4.8 5.2 

  Might or might not 7.6 13.3 19.4 10.3 

  Probably would 24.5 24.2 16.1 23.8 

  Definitely would   24.2 24.0 17.7 23.9 

  Don’t know 22.5 22.9 22.6 22.9 

  No response 3.1 1.3 4.8 2.5 
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Table 4.16: Perceived impact of performance-enhancing 

substances on sport performance (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Designer steroids like 

Tetrahydrogestrinone (THG): 

    

  Definitely would not 11.3 10.9 16.1 11.3 

  Probably would 5.4 3.7 8.1 4.9 

  Might or might not 9.5 10.2 11.3 9.8 

  Probably would 18.8 21.8 16.1 19.7 

  Definitely would   22.9 20.5 14.5 21.7 

  Don’t know 28.9 31.2 27.4 29.7 

  No response 3.3 1.7 6.5 2.8 
     

Erythropoietin (EPO) and other 

similar substances: 

    

  Definitely would not 12.7 12.6 14.5 12.7 

  Probably would 10.2 5.2 8.1 8.2 

  Might or might not 9.1 11.1 14.5 10.1 

  Probably would 15.0 16.3 3.2 14.8 

  Definitely would   20.7 15.5 11.3 18.3 

  Don’t know 28.9 36.8 41.9 32.7 

  No response 3.5 2.4 6.5 3.2 
     

Beta-blockers:     

  Definitely would not 23.1 17.0 27.4 20.9 

  Probably would 11.0 7.8 6.5 9.5 

  Might or might not 11.5 13.5 4.8 11.8 

  Probably would 8.2 8.7 4.8 8.2 

  Definitely would   5.7 4.6 4.8 5.2 

  Don’t know 36.5 45.1 43.5 40.5 

  No response 4.1 3.3 8.1 4.0 
 

 

4.5.2 Likelihood and desirability of potential positive outcomes for performing 

well in sport 

 

Athletes were presented with the list of potential positive outcomes for performing well 

in their sport and asked: “What outcomes does your sport offer you if you perform 

well?” The response categories and results are shown in Table 4.17.  
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The main perceived outcome for performing well in sports was ‘personal best 

achievements’ (‘a lot’: 64.5% to 68.0% in each competition level), followed by 

‘opportunities for remaining in the sport as coach, trainer or administrator’ (39.7%). The 

proportions were substantially lower for outcomes related to celebrity status and 

financial wealth/security (ranged between 9.9% and 14.4%). With the exception of 

‘personal best achievements’, the perceived likelihood of each of the potential outcomes 

is lower with higher levels of competition. 

 

The desirability of these potential positive outcomes for performing well in sport was 

measured by asking athletes: “How much would you like these outcomes for performing 

well in your sport?” The response categories and results are shown in Table 4.18. 

 

‘Personal best achievements’ was the most desired outcome (‘a lot’: 82.3% to 88.1% in 

each competition level). Financial outcomes were desired by the majority of athletes: 

‘future financial security’: 71.0% to 78.5%; and ‘lucrative sponsorship deals’: 66.7% to 

71.7%. Approximately half of the total sample desired ‘opportunities for remaining in 

the sport as coach, trainer or administrator’ (51.8%). The desirability of national and 

international celebrity status were substantially lower at 39.2% and 33.8% respectively. 

 

The desirability of celebrity status and opportunities for remaining in the sport 

decreased with higher levels of competition. 
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Table 4.17: Perceived positive outcomes for performing well in sports 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Personal best achievements:     

  A lot 68.0 66.2 64.5 67.3 

  A little 24.2 28.1 29.0 25.8 

  Not at all 5.7 3.7 3.2 4.8 

  No response 2.1 2.0 3.2 2.1 
     

Opportunities for remaining in 

the sport as coach, trainer or 

administrator: 

    

  A lot 34.5 45.3 56.5 39.7 

  A little 53.2 46.2 27.4 49.2 

  Not at all 10.5 5.2 11.3 8.6 

  No response 1.8 3.3 4.8 2.5 
     

Lucrative sponsorship deals:     

  A lot 11.0 15.7 40.3 14.4 

  A little 29.0 46.2 38.7 35.9 

  Not at all 58.1 35.9 17.7 47.7 

  No response 1.8 2.2 3.2 2.0 
     

National celebrity status:     

  A lot 9.1 18.5 25.8 13.6 

  A little 40.6 45.1 58.1 43.1 

  Not at all 48.5 34.0 12.9 41.2 

  No response 1.8 2.4 3.2 2.1 
     

Future financial security:     

  A lot 9.2 16.8 30.6 13.3 

  A little 18.7 26.8 27.4 22.2 

  Not at all 70.6 54.5 37.1 62.7 

  No response 1.6 2.0 4.8 1.9 
     

International celebrity status:     

  A lot 8.2 10.9 21.0 9.9 

  A little 28.0 33.8 38.7 30.7 

  Not at all 62.0 53.2 37.1 57.3 

  No response 1.8 2.2 3.2 2.0 
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Table 4.18: Desirability of the positive outcomes for performing well in sports 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Personal best achievements:     

  A lot 88.1 86.3 82.3 87.1 

  A little 8.1 9.8 12.9 9.0 

  Not at all 1.6 1.3 1.6 1.5 

  No response 2.3 2.6 3.2 2.4 
     

Opportunities for remaining in 

the sport as coach, trainer or 

administrator: 

    

  A lot 48.1 54.2 72.6 51.8 

  A little 40.9 36.8 22.6 38.3 

  Not at all 8.6 6.3 1.6 7.4 

  No response 2.4 2.6 3.2 2.5 
     

Lucrative sponsorship deals:     

  A lot 71.7 66.7 69.4 69.7 

  A little 23.6 29.2 24.2 25.8 

  Not at all 3.1 1.7 3.2 2.6 

  No response 1.6 2.4 3.2 1.9 
     

National celebrity status:     

  A lot 36.6 40.7 58.1 39.2 

  A little 50.6 47.7 32.3 48.7 

  Not at all 11.0 9.2 6.5 10.0 

  No response 1.7 2.4 3.2 2.0 
     

Future financial security:     

  A lot 78.5 78.0 71.0 77.8 

  A little 17.0 18.5 19.4 17.8 

  Not at all 2.5 1.3 6.5 2.3 

  No response 2.0 2.2 3.2 2.1 
     

International celebrity status:     

  A lot 30.8 36.4 48.4 33.8 

  A little 44.3 41.0 37.1 42.8 

  Not at all 22.9 20.0 11.3 21.1 

  No response 2.0 2.6 3.2 2.3 
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4.6  Perceived Morality of Performance-Enhancing Substances Use  

 

The measures of personal morality were in terms of moral judgement towards 

performance-enhancing substances use and moral affect if caught using performance-

enhancing substances. 

 

4.6.1 Moral judgment towards performance-enhancing substances use 

 

Athletes were presented with the three statements in Table 4.19 and asked: “Regardless 

of whether you believe performance-enhancing substances should be banned or 

allowed, which of the following statements best describes your personal feelings about 

deliberately using banned performance-enhancing substances?”   

 

Table 4.19: Personal moral stance on banned  

performance-enhancing substances use 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

I believe deliberately using banned 

performance-enhancing substances to 

improve performance is morally 

wrong under any circumstances 

89.8 87.8 90.3 89.1 

     

I believe deliberately using banned 

performance-enhancing substances to 

improve performance is morally OK 

under some circumstances, but wrong 

under others 

8.9 10.7 8.1 9.5 

     

I believe deliberately using banned 

performance-enhancing substances to 

improve performance is morally OK 

under any circumstances 

0.4 0.9 0.0 0.6 

     

No response 0.8 0.7 1.6 0.9 
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Table 4.19 shows that in each competition level, the vast majority of athletes felt that 

using banned performance-enhancing substances to improve performance is morally 

wrong (ranged between 89.8% and 90.3%). Of the total sample, 0.6% of athletes felt 

that performance-enhancing substances use is morally ok under any circumstances. 

 

4.6.2 Emotions experienced if caught using performance-enhancing substances 

 

Athletes were presented with the emotions listed in Table 4.20 and asked: “If you were 

caught using banned performance-enhancing substances, to what extent would you 

experience the following feelings?” The response categories and results are shown in 

Table 4.20. 

 

In each competition level, the three moral emotions had the highest ‘to a great extent’ 

responses (i.e., rating 5): ‘ashamed’ (82.3% to 84.3%); ‘embarrassed’ (82.0% to 

83.4%); and ‘guilty’ (75.8% to 76.9%). The other emotion that was nominated by a 

majority of athletes was ‘devastated’ (‘to a great extent’: 72.7% to 80.6%). Responses 

were mixed for ‘angry’, ‘resentful’ and ‘unlucky’. For both ‘angry’ and ‘resentful’, the 

distributions of responses were skewed towards ‘to a great extent’, while responses for 

‘unlucky’ were skewed towards ‘not at all’. Athletes were not inclined to feel ‘relieved’ 

if caught (‘not at all’: 56.4% to 58.6%). 
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Table 4.20: Emotions experienced if caught using performance-enhancing substances 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Ashamed:     

To a great extent: 5 83.0 84.3 82.3 83.4 

 4 10.5 11.1 16.1 11.0 

 3 3.0 2.6 0.0 2.7 

 2 1.1 0.2 1.6 0.8 

Not at all: 1 1.1 0.9 0.0 1.0 

No response 1.3 0.9 0.0 1.1 
     

Embarrassed:     

To a great extent: 5 82.0 83.4 82.3 82.5 

 4 11.7 10.2 12.9 11.3 

 3 3.3 3.7 3.2 3.4 

 2 0.7 0.9 1.6 0.8 

Not at all: 1 0.8 0.4 0.0 0.7 

No response 1.4 1.3 0.0 1.3 
     

Guilty:     

To a great extent: 5 76.1 76.9 75.8 76.4 

 4 12.9 15.5 16.1 14.0 

 3 5.1 4.8 6.5 5.0 

 2 1.7 1.3 0.0 1.5 

Not at all: 1 2.7 0.4 1.6 1.9 

No response 1.6 1.1 0.0 1.3 
     

Devastated:     

To a great extent: 5 72.7 77.1 80.6 74.7 

 4 11.7 11.3 6.5 11.3 

 3 8.2 5.2 4.8 7.0 

 2 2.5 3.1 1.6 2.7 

Not at all: 1 3.3 1.5 4.8 2.7 

No response 1.6 1.7 1.6 1.6 
     

Angry:     

To a great extent: 5 31.5 35.3 43.5 33.6 

 4 17.7 23.5 22.6 20.2 

 3 22.9 22.4 19.4 22.4 

 2 12.0 9.8 3.2 10.8 

Not at all: 1 13.6 7.0 9.7 10.9 

No response 2.3 2.0 1.6 2.1 
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Table 4.20: Emotions experienced if caught using performance- 

enhancing substances (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Resentful:     

To a great extent: 5 26.2 33.8 37.1 29.6 

 4 11.5 19.2 16.1 14.6 

 3 23.1 18.1 21.0 21.0 

 2 16.5 11.8 6.5 14.2 

Not at all: 1 19.5 13.7 16.1 17.2 

No response 3.3 3.5 3.2 3.3 
     

Unlucky:     

To a great extent: 5 13.9 14.2 9.7 13.7 

 4 8.9 11.8 6.5 10.0 

 3 27.0 26.1 24.2 26.4 

 2 21.5 21.6 24.2 21.7 

Not at all: 1 26.4 24.4 35.5 26.2 

No response 2.3 2.0 0.0 2.0 
     

Relieved:     

To a great extent: 5 5.5 7.6 9.7 6.5 

 4 2.3 4.1 0.0 2.8 

 3 14.4 13.1 21.0 14.3 

 2 16.3 16.6 12.9 16.3 

Not at all: 1 58.6 56.4 56.5 57.5 

No response 3.0 2.2 0.0 2.5 
 

 

4.7  Perceived Reference Groups’ Moral Stance on Banned 

Performance-Enhancing Substances Use 

 

Athletes’ perceptions of their reference groups’ moral judgment towards banned 

performance-enhancing substances use were measured using the same question format 

as for personal morality. The results for people involved in the athlete’s life and people 

involved in sports in general are shown separately in Tables 4.21 and 4.22. For people 

involved in the athlete’s life, the response categories included ‘not applicable’.  
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Tables 4.21 shows that the vast majority of athletes in each competition level perceived 

that people involved in their lives would consider performance-enhancing substances 

use ‘morally wrong under any circumstances’: ‘family/partner’ (90.7% to 94.9%); 

‘coach/trainer’ (86.9% to 94.9%); ‘close friends’ (82.4% to 84.2%); ‘team 

mates/training partner’ (79.3% to 89.5%); ‘sports doctor’ (86.5% to 90.4%); ‘sports 

psychologist’ (89.3% to 93.8%); and ‘lawyer’ (84.4% to 91.7%). [These proportions 

exclude the ‘not applicable’ responses.] 

 

Table 4.21: Perceived moral stance on banned performance-enhancing substances 

use among people involved in the athlete’s life  

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Family/partner:     

 Morally wrong under any circumstances 88.3 87.4 90.3 88.0 

 Morally OK under some circumstances, 

but wrong under others 

5.5 4.8 1.6 5.0 

 Morally OK under any circumstances 0.6 0.9 1.6 0.7 

 Not applicable 3.0 3.7 4.8 3.4 

 No response 2.7 3.3 1.6 2.8 
     

Coach/trainer:     

 Morally wrong under any circumstances 83.3 87.4 90.3 85.2 

 Morally OK under some circumstances, 

but wrong under others 

8.8 5.0 1.6 7.0 

 Morally OK under any circumstances 0.8 0.9 1.6 0.9 

 Not applicable 4.1 3.7 4.8 4.0 

 No response 3.0 3.1 1.6 2.9 
     

Close friends:     

 Morally wrong under any circumstances 79.1 78.4 77.4 78.7 

 Morally OK under some circumstances, 

but wrong under others 

12.3 12.2 9.7 12.1 

 Morally OK under any circumstances 1.3 1.1 1.6 1.2 

 Not applicable 5.0 4.8 8.1 5.1 

 No response 2.4 3.5 3.2 2.8 
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Table 4.21: Perceived moral stance on banned performance-enhancing substances 

use among people involved in the athlete’s life (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Team mates/training partner:     

 Morally wrong under any circumstances 76.8 79.5 82.3 78.1 

 Morally OK under some circumstances, 

but wrong under others 

16.0 13.3 6.5 14.5 

 Morally OK under any circumstances 1.6 0.9 1.6 1.3 

 Not applicable 3.1 3.3 8.1 3.5 

 No response 2.5 3.1 1.6 2.7 
     

Sports doctor:     

 Morally wrong under any circumstances 75.2 80.6 75.8 77.1 

 Morally OK under some circumstances, 

but wrong under others 

8.3 6.5 4.8 7.4 

 Morally OK under any circumstances 0.3 0.7 1.6 0.5 

 Not applicable 13.0 8.3 16.1 11.6 

 No response 3.1 3.9 1.6 3.3 
     

Sports psychologist:     

 Morally wrong under any circumstances 70.0 72.8 72.6 71.1 

 Morally OK under some circumstances, 

but wrong under others 

3.3 3.9 1.6 3.4 

 Morally OK under any circumstances 0.0 0.7 1.6 0.3 

 Not applicable 23.2 18.5 22.6 21.6 

 No response 3.5 4.1 1.6 3.6 
     

Your lawyer:     

 Morally wrong under any circumstances 41.4 47.5 53.2 44.3 

 Morally OK under some circumstances, 

but wrong under others 

3.0 3.1 3.2 3.0 

 Morally OK under any circumstances 0.4 0.7 0.0 0.5 

 Not applicable 50.9 44.2 41.9 48.0 

 No response 4.2 4.6 1.6 4.2 
 

 

Tables 4.22 shows that the vast majority of athletes in each competition level perceived 

that people involved in sports in general would consider performance-enhancing 

substances use ‘morally wrong under any circumstances’: ‘most spectators’ (74.2% to 

81.3%); ‘most of the general public’ (71.0% to 80.9%); ‘sports journalists in general’ 
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(77.4% to 80.2%); ‘most other athletes’ (70.0% to 76.5%); and ‘sports lawyers in 

general’ (66.5% to 74.2%). These proportions were somewhat lower than for people 

involved in the athlete’s life.  

 

For each of the reference groups, 1.8% of athletes or less perceived the group to view 

performance-enhancing substances use as ‘morally OK under any circumstances’.  

 

Table 4.22: Perceived moral stance on banned performance-enhancing substances 

use among people involved in sports in general 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Most spectators:     

 Morally wrong under any circumstances 81.3 80.8 74.2 80.7 

 Morally OK under some circumstances, 

but wrong under others 

14.3 13.7 21.0 14.5 

 Morally OK under any circumstances 0.6 1.1 0.0 0.7 

 No response 3.8 4.4 4.8 4.1 
     

Most of the general public:     

 Morally wrong under any circumstances 80.9 78.2 71.0 79.3 

 Morally OK under some circumstances, 

but wrong under others 

15.1 16.8 24.2 16.2 

 Morally OK under any circumstances 0.3 0.9 0.0 0.5 

 No response 3.7 4.1 4.8 4.0 
     

Sports journalists in general:     

 Morally wrong under any circumstances 77.4 80.2 77.4 78.4 

 Morally OK under some circumstances, 

but wrong under others 

16.1 13.3 12.9 14.9 

 Morally OK under any circumstances 0.8 1.5 3.2 1.2 

 No response 5.7 5.0 6.5 5.5 
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Table 4.22: Perceived moral stance on banned performance-enhancing substances 

use among people involved in sports in general (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Most other athletes:     

 Morally wrong under any circumstances 70.0 76.5 74.2 72.8 

 Morally OK under some circumstances, 

but wrong under others 

24.8 18.1 19.4 21.8 

 Morally OK under any circumstances 1.4 1.3 1.6 1.4 

 No response 3.8 4.1 4.8 4.0 
     

Sports lawyers in general:     

 Morally wrong under any circumstances 66.5 71.5 74.2 68.8 

 Morally OK under some circumstances, 

but wrong under others 

24.2 20.5 14.5 22.2 

 Morally OK under any circumstances 1.8 1.3 4.8 1.8 

 No response 7.5 6.8 6.5 7.2 
 

 

4.8 Legitimacy 

 

Perceptions of legitimacy in terms of the testing and appeals processes were measured 

on three dimensions of justice: (1) distributive justice; (2) procedural justice; and (3) 

interactional justice. 

 

4.8.1  Distributive justice  

 

Distributive justice (i.e., perceived fairness of the drug testing process) was measured in 

terms of:  (1) equitable treatment of all athletes by the enforcement agency: “How fair is 

the Australian Sports Drug Agency in terms of treating all athletes equally?”; (2) 

security of the testing procedures: “How secure is the Australian Sports Drug Agency’s 

drug testing procedures in Australia? (That is, in taking of samples and care of 
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samples)”; and (3) accuracy of the current drug tests: “How accurate do you feel the 

current drug tests are in terms of being able to correctly identify these substances: 

anabolic steroids; beta-blockers; designer steroids like tetrahydrogestrinone (THG); 

erythropoietin (EPO) and other similar substances; human growth hormones (hGH); 

and diuretics?” The response categories and results are shown in Tables 4.23 to 4.25 

respectively. 

 

Table 4.23 shows that the vast majority of athletes believe that the Australian Sports 

Drug Agency is fair in treating all athletes equally (89.9% of the total sample; ‘very’ 

fair: 41.0%). 

 

Table 4.23: Perceived fairness of the Australian Sports Drug Agency  

in treating all athletes equally 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Very fair 43.0 38.3 38.7 41.0 

Fair 45.8 52.7 54.8 48.9 

Unfair 6.5 4.8 3.2 5.7 

Very unfair 2.3 1.3 0.0 1.8 

No response 2.4 2.8 3.2 2.6 
 

 

There was an almost universal perception that the Australian Sports Drug Agency’s 

drug testing procedures in Australia are secure (95.3% of the total sample; ‘very’ 

secure: 51.7%) (Table 4.24). 
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Table 4.24: Perceived security of the Australian Sports Drug Agency’s  

drug testing procedures in Australia 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Very secure 56.4 46.8 35.5 51.7 

Quite secure 39.9 46.6 59.7 43.6 

Not really secure 1.1 3.1 1.6 1.9 

Not at all secure 0.1 0.0 0.0 0.1 

No response 2.4 3.5 3.2 2.8 
 

 

Table 4.25 shows that for each of the six banned performance-enhancing substances, a 

substantial minority of athletes ‘don’t know’ whether or not the drug test is accurate in 

correctly identifying the substance: ‘anabolic steroids’ (31.2%); ‘human growth 

hormones (hGH)’ (45.7%); ‘designer steroids like tetrahydrogestrinone (THG) 

(46.2%)’; ‘erythropoietin (EPO) and other similar substances’ (45.7%); ‘beta-blockers’ 

(47.5%); and ‘diuretics’ (39.0%). For each substance, 7.6% of athletes or less believed 

that the drug test is inaccurate.  

 

Table 4.25: Perceived accuracy of the current drug tests 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Anabolic steroids:     

  Very accurate 35.4 35.1 40.3 35.3 

  Quite accurate 28.0 24.6 35.5 27.1 

  A little accurate 4.1 3.1 0.0 3.6 

  Not accurate 1.6 0.7 0.0 1.1 

  Not at all accurate 0.4 0.2 0.0 0.3 

  Don’t know 29.3 35.3 19.4 31.2 

  No response 1.3 1.1 4.8 1.4 
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Table 4.25: Perceived accuracy of the current drug tests (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Human growth hormones (hGH):     

  Very accurate 19.9 20.9 19.4 20.2 

  Quite accurate 18.8 18.7 32.3 19.5 

  A little accurate 6.5 5.0 1.6 5.7 

  Not accurate 3.7 2.0 1.6 2.9 

  Not at all accurate 6.4 2.6 1.6 4.7 

  Don’t know 43.4 49.7 38.7 45.7 

  No response 1.3 1.1 4.8 1.4 
     

Designer steroids like 

Tetrahydrogestrinone (THG): 

    

  Very accurate 18.7 20.5 19.4 19.3 

  Quite accurate 22.3 17.2 30.6 20.8 

  A little accurate 8.2 6.3 6.5 7.4 

  Not accurate 2.7 2.2 0.0 2.3 

  Not at all accurate 3.5 1.3 0.0 2.5 

  Don’t know 43.3 51.4 38.7 46.2 

  No response 1.3 1.1 4.8 1.4 
     

Erythropoietin (EPO) and other 

similar substances: 

    

  Very accurate 19.8 19.0 21.0 19.5 

  Quite accurate 18.8 19.0 27.4 19.2 

  A little accurate 11.3 5.4 3.2 8.7 

  Not accurate 4.2 2.6 3.2 3.6 

  Not at all accurate 2.7 0.9 0.0 1.9 

  Don’t know 41.9 51.9 40.3 45.7 

  No response 1.3 1.3 4.8 1.5 
     

 Beta-blockers:     

  Very accurate 25.7 25.5 22.6 25.4 

  Quite accurate 22.1 19.2 24.2 21.0 

  A little accurate 4.1 2.6 4.8 3.6 

  Not accurate 0.6 0.9 0.0 0.6 

  Not at all accurate 0.3 0.2 0.0 0.2 

  Don’t know 45.5 50.3 43.5 47.5 

  No response 1.7 1.3 4.8 1.7 
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Table 4.25: Perceived accuracy of the current drug tests (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Diuretics:     

  Very accurate 29.7 27.2 24.2 28.4 

  Quite accurate 26.6 22.4 32.3 25.2 

  A little accurate 5.5 3.7 3.2 4.8 

  Not accurate 0.7 1.1 1.6 0.9 

  Not at all accurate 0.3 0.4 0.0 0.3 

  Don’t know 35.9 44.0 33.9 39.0 

  No response 1.3 1.1 4.8 1.4 
 

 

4.8.2  Procedural justice 

 

Procedural justice (i.e., perceived fairness of the appeals process) was measured in 

terms of: (1) level of satisfaction in receiving a fair hearing in appealing a positive test: 

“How satisfied are you that athletes who appeal a positive test in Australia will be given 

a fair hearing?”; (2) level of satisfaction in receiving a fair hearing prior to decision on 

imposing sanctions: “How satisfied are you that athletes who test positive in your sport 

will be given a fair hearing before a decision is made about applying a penalty?”; and 

(3) level of satisfaction in receiving a fair hearing in the Court of Arbitration in Sport: 

“How satisfied are you that athletes who appeal a positive test before the Court of 

Arbitration in Sport, will be given a fair hearing?” The response categories and results 

are shown in Table 4.26. 

 

For each of the three appeal scenarios, the levels of satisfaction of a fair hearing were 

high: 87.8% to 91.5% of the total sample (‘very’ satisfied: 22.6% to 25.3%). The 

distributions of responses for all three measures were very similar by level of 

competition. 
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Table 4.26: Perceived fairness of the appeals process  

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Fair hearing in appealing   

a positive test:  

    

  Very satisfied 22.5 22.9 22.6 22.6 

  Somewhat satisfied 67.0 66.0 69.4 66.9 

  Somewhat dissatisfied 6.8 7.8 4.8 7.1 

  Very dissatisfied 1.7 2.2 1.6 1.9 

  No response 2.0 1.1 1.6 1.6 
     

Fair hearing before a 

decision is made about 

applying a penalty: 

    

  Very satisfied 25.3 24.2 32.3 25.3 

  Somewhat satisfied 62.1 64.1 56.5 62.5 

  Somewhat dissatisfied 8.3 7.6 8.1 8.0 

  Very dissatisfied 2.1 3.1 0.0 2.4 

  No response 2.1 1.1 3.2 1.8 
     

Fair hearing in the Court 

of Arbitration in Sport 

    

  Very satisfied 25.3 23.5 22.6 24.5 

  Somewhat satisfied 66.8 67.3 67.7 67.0 

  Somewhat dissatisfied 3.0 5.7 6.5 4.1 

  Very dissatisfied 1.4 1.5 0.0 1.4 

  No response 3.5 2.0 3.2 3.0 
 

 

4.8.3  Interactional justice  

 

Interactional justice was measured in terms of interpersonal interactions with drug 

testing personnel. Athletes who had been tested were asked: “Did you find the 

experience of being tested traumatic or upsetting in any way?”, and “How would you 

describe the conduct of the testing personnel: (a) courteous or rude or neither; (b) 

helpful or unhelpful or neither; (c) friendly or unfriendly or neither; (d) sensitive or 

insensitive or neither?” These results are shown in Table 4.27. 
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Table 4.27: Drug testing experiences among athletes who had been drug tested 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=555 N=183 N=16 N=759 

 % % % % 

Testing process was traumatic or 

upsetting: 

    

  Yes – very much 1.6 4.9 0.0 2.4 

  Yes – somewhat  13.7 15.3 6.3 13.8 

  No 83.1 77.0 81.3 81.7 

  No response 1.6 2.7 12.5 2.1 
     

Conduct of the testing personnel:     

  Friendly 87.6 84.7 81.3 86.8 

  Unfriendly 1.3 2.7 0.0 1.6 

  Neither 9.4 8.7 12.5 9.2 

  No response 1.8 3.8 6.3 2.4 
     

  Courteous 85.9 80.9 62.5 84.2 

  Rude 0.9 3.8 0.0 1.6 

  Neither 11.4 12.6 31.3 12.1 

  No response 1.8 2.7 6.3 2.1 
     

  Helpful 84.7 81.4 75.0 83.8 

  Unhelpful 2.2 3.3 0.0 2.4 

  Neither 11.4 11.5 18.8 11.5 

  No response 1.8 3.8 6.3 2.4 
     

  Sensitive 62.5 62.8 37.5 62.2 

  Insensitive 2.7 2.2 6.3 2.6 

  Neither 33.0 30.6 50.0 32.7 

  No response 1.8 4.4 6.3 2.5 
 

 

The majority of athletes did not find the experience traumatic or upsetting (81.7% of the 

total sample). A small but substantial proportion of ‘Olympics/World’ and ‘National’ 

athletes found the experience traumatic or upsetting: 15.3% and 20.2% respectively. A 

high proportion of athletes felt that the testing personnel were friendly (86.8%), 

courteous (84.2%) and helpful (83.8%). The proportion of athletes who felt that the 

testing personnel were sensitive was substantially lower at 62.2%, mainly due to 32.7% 



 

130 
 

responding ‘neither’ sensitive or insensitive. Less than 3% of athletes found the testing 

personnel unfriendly, rude, unhelpful or insensitive. 

 

4.9 Personality 

 

Athletes were presented with the personality items in Table 4.28, and asked to rate the 

extent to which they agreed or disagreed with each statement. The response categories 

and results are shown in Table 4.28. 

 

Most athletes believed that they have self-control (85.9% agreement), are assertive 

(‘Usually, if I have something to say, I say it’: 66.6% agreement), and have high self-

esteem with respect to their likeability and appearance (‘Most people my age are better 

liked than me’: 72.8% disagreement; ‘I like my physical appearance’: 63.0% 

agreement). 

 

Athletes were far more likely to be risk takers than risk avoiders; that is, athletes were more 

likely to agree that ‘I am the kind of person who enjoys risk’ than disagree: 52.1% vs 

17.6%; and to disagree that ‘I am the kind of person who avoids risk’ than agree: 55.8% 

vs 18.6%. 

 

The results for temperament were mixed; that is, athletes were far more likely to agree than 

disagree that ‘I am even tempered’ (61.6% vs 13.3%), but they were more likely to agree 

than disagree that ‘I tend to be aggressive’ (45.8% vs 29.5%). 

 

The responses were mixed for the statement ‘I am ready to win at all costs’, with 33.1% 

agreement and 37.6% disagreement. The proportion who disagreed with this statement 
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increased with higher levels of competition from 21.0% in ‘State/Regional’ to 30.7% in 

‘National’ to 43.7% in ‘Olympics/World’ athletes. The distributions of responses for all 

the other personality measures were very similar by level of competition. 

 

Table 4.28: Personality characteristics 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

I have self-control:     

  Strongly agree 29.8 24.4 30.6 27.8 

  Agree 56.3 60.3 61.3 58.1 

  No feelings/mixed feelings 9.3 10.0 1.6 9.2 

  Disagree 2.4 3.3 0.0 2.6 

  Strongly disagree 0.3 0.7 0.0 0.4 

  No response 1.8 1.3 6.5 1.9 
     

Usually, if I have something to say, 

I say it: 

    

  Strongly agree 19.7 16.6 6.5 17.9 

  Agree 47.9 49.5 51.6 48.7 

  No feelings/mixed feelings 18.8 20.5 17.7 19.3 

  Disagree 11.2 11.1 17.7 11.4 

  Strongly disagree 0.6 0.7 1.6 0.6 

  No response 1.8 1.7 4.8 1.9 
     

Most people my age are better liked 

than me: 

    

  Strongly agree 1.3 0.9 0.0 1.1 

  Agree 5.8 3.7 3.2 4.9 

  No feelings/mixed feelings 17.7 18.5 35.5 19.0 

  Disagree 50.5 56.6 48.4 52.7 

  Strongly disagree 22.8 18.1 6.5 20.1 

  No response 2.0 2.2 6.5 2.3 
     

I like my physical appearance:     

  Strongly agree 13.3 10.0 14.5 12.1 

  Agree 49.2 54.5 41.9 50.9 

  No feelings/mixed feelings 24.6 24.0 27.4 24.4 

  Disagree 9.5 7.6 9.7 8.8 

  Strongly disagree 1.6 2.4 1.6 1.9 

  No response 1.8 1.5 4.8 1.9 
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Table 4.28: Personality characteristics (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

I am the kind of person who enjoys 

risk: 

    

  Strongly agree 9.8 8.1 9.7 9.2 

  Agree 42.6 43.8 43.5 42.9 

  No feelings/mixed feelings 26.6 32.0 19.4 28.3 

  Disagree 17.1 13.7 21.0 16.1 

  Strongly disagree 1.8 0.9 1.6 1.5 

  No response 2.1 1.5 4.8 2.0 
     

I am the kind of person who avoids 

risk: 

    

  Strongly agree 2.4 1.5 0.0 1.9 

  Agree 17.8 15.3 12.9 16.7 

  No feelings/mixed feelings 21.4 27.5 25.8 23.8 

  Disagree 46.4 44.9 41.9 45.8 

  Strongly disagree 10.3 9.4 12.9 10.0 

  No response 1.7 1.5 6.5 1.9 
     

I am even tempered:     

  Strongly agree 12.6 11.3 17.7 12.3 

  Agree 48.7 51.9 37.1 49.3 

  No feelings/mixed feelings 22.1 24.0 29.0 23.0 

  Disagree 13.3 9.8 9.7 12.0 

  Strongly disagree 1.1 1.7 0.0 1.3 

  No response 2.3 1.3 6.5 2.1 
     

I tend to be aggressive:     

  Strongly agree 8.9 10.9 8.1 9.7 

  Agree 36.4 35.9 35.5 36.1 

  No feelings/mixed feelings 22.2 24.2 22.6 22.9 

  Disagree 23.5 22.7 21.0 23.0 

  Strongly disagree 7.5 5.0 6.5 6.5 

  No response 1.6 1.3 6.5 1.7 
     

I am ready to ‘win at all costs’:     

  Strongly agree 6.1 9.6 17.7 7.9 

  Agree 23.6 27.0 24.2 25.2 

  No feelings/mixed feelings 24.0 31.4 32.3 27.0 

  Disagree 33.8 23.5 14.5 29.0 

  Strongly disagree 9.9 7.2 6.5 8.6 

  No response 2.5 1.3 4.8 2.2 
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In relation to optimism, athletes were asked their reactions to a positive event (i.e., 

when they are performing well) and a negative event (i.e., when something goes wrong) 

on the response scales in Tables 4.29 and 4.30 respectively. The results are shown in the 

respective tables. 

 

Table 4.29: Reactions to a positive event 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

When you are performing well,     

do you tell yourself .... 

    

     

It is mainly due to other people         

or circumstances: 1 

                 

0.1 

                

1.1 

               

0.0 

             

0.5 

 2 1.0 1.3 3.2 1.3 

 3 3.5 4.1 8.1 4.0 

 4 10.7 14.2 19.4 12.4 

 5 20.9 30.1 29.0 24.7 

 6 36.8 32.5 25.8 34.4 

It is mainly due to me: 7 25.0 15.5 9.7 20.8 

No response 1.8 1.3 4.8 1.8 

     

This is the only thing I’m good at: 1 0.4 0.9 1.6 0.7 

 2 2.0 2.2 3.2 2.1 

 3 4.1 3.7 4.8 4.0 

 4 9.8 17.6 25.8 13.7 

 5 26.7 29.6 21.0 27.5 

 6 34.9 31.8 27.4 33.2 

I can do anything: 7 20.2 12.9 11.3 17.0 

No response 1.8 1.3 4.8 1.8 

     

That it won’t happen again: 1 1.1 0.2 1.6 0.8 

 2 1.6 0.9 0.0 1.2 

 3 2.3 2.6 1.6 2.3 

 4 6.6 7.6 16.1 7.5 

 5 13.3 19.4 12.9 15.6 

 6 33.1 36.8 40.3 34.8 

That it will happen again: 7 40.2 30.9 22.6 35.8 

No response 1.8 1.5 4.8 1.9 
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Table 4.30: Reactions to a negative event 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

When something goes wrong,       

do you tell yourself .... 

    

     

It is mainly due to other people        

or circumstances: 1 

              

0.1 

            

0.4 

               

0.0 

             

0.2 

 2 1.4 0.4 1.6 1.1 

 3 3.4 4.6 4.8 3.9 

 4 19.9 23.3 30.6 21.7 

 5 26.4 32.7 22.6 28.6 

 6 28.6 23.3 32.3 26.8 

It is mainly due to me: 7 18.2 13.5 3.2 15.8 

No response 1.8 1.7 4.8 1.9 

     

That everything will go wrong: 1 0.4 0.7 0.0 0.5 

 2 1.7 1.7 3.2 1.8 

 3 6.2 6.8 4.8 6.3 

 4 14.1 20.5 17.7 16.7 

 5 29.3 31.2 24.2 29.6 

 6 30.1 25.5 29.0 28.5 

That it won’t affect other aspects 

of my life: 7 

               

16.1 

              

11.3 

             

16.1 

             

14.4 

No response 2.0 2.4 4.8 2.3 

     

That it won’t happen again: 1 8.9 6.5 4.8 7.8 

 2 20.7 17.0 17.7 19.3 

 3 19.2 19.4 22.6 19.4 

 4 30.4 31.6 27.4 30.7 

 5 12.4 16.6 16.1 14.1 

 6 4.2 4.6 6.5 4.5 

That it will happen again: 7 1.7 2.2 0.0 1.8 

No response 2.4 2.2 4.8 2.4 
 

 

It is clear that the vast majority of athletes were optimistic in their reactions to a positive 

event, with the responses clearly skewed towards the ‘It is mainly due to me’, ‘I can do 

anything’ and ‘That it will happen again’ response categories (mean ratings: 5.5, 5.4 

and 5.9 respectively).   
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Respondents’ reactions to a negative event were mixed with respect to categorising 

athletes as optimists or pessimists. Athletes took responsibility for the event, with 

responses skewed towards the ‘It is mainly due to me’ response category (mean rating: 

5.2), which is considered to be a pessimistic reaction according to Seligman’s (1991) 

optimism framework. However, there was evidence of optimism with responses skewed 

towards ‘That it won’t affect other aspects of my of my life’ and ‘That it won’t happen 

again’ (mean ratings: 5.2 and 3.5 respectively). 

 

4.10 Market Factors 

 

The two market factors assessed were the availability and affordability of performance-

enhancing substances. 

 

4.10.1  Perceived availability of performance-enhancing substances 

 

Athletes were presented with the performance-enhancing substances listed in Table 4.31 

and asked: “How easy or difficult would it be to get each of the following types of 

substances?” The response categories and results are shown in Table 4.31. 

 

The substance perceived to be the most accessible was ‘diuretics’ (i.e., ‘very/fairly’ easy 

to obtain: 33.3% vs 4.7% to 13.8% for each of the other substances).  For ‘diuretics’, 

47.3% of athletes responded ‘don’t know’. For each of the other substances, a majority 

of athletes responded ‘don’t know’: ‘anabolic steroids’ (50.8%); ‘human growth 

hormones (hGH)’ (55.5%); ‘designer steroids like tetrahydrogestrinone (THG)’ 

(57.0%); ‘erythropoietin (EPO) and other similar substances’ (57.1%); and ‘beta-

blockers’ (61.8%).    



 

136 
 

Table 4.31: Perceived availability of six performance-enhancing substances 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Anabolic steroids:     

  Probably impossible 7.5 5.2 12.9 7.0 

  Very hard 11.0 14.6 17.7 12.7 

  Fairly hard 14.9 12.2 16.1 13.9 

  Fairly easy 10.7 10.2 8.1 10.4 

  Very easy 3.5 3.5 1.6 3.4 

  Don’t know 49.5 53.6 43.5 50.8 

  No response 2.8 0.7 0.0 1.9 
     

Human growth hormones (hGH):     

  Probably impossible 12.4 9.4 24.2 11.8 

  Very hard 15.1 14.8 16.1 15.1 

  Fairly hard 8.2 9.2 1.6 8.2 

  Fairly easy 3.5 6.5 9.7 5.0 

  Very easy 2.3 1.7 1.6 2.0 

  Don’t know 55.4 56.9 46.8 55.5 

  No response 3.0 1.5 0.0 2.3 
     

Designer steroids like 

Tetrahydrogestrinone (THG): 

    

  Probably impossible 13.7 9.4 22.6 12.4 

  Very hard 15.1 17.2 12.9 15.8 

  Fairly hard 7.6 9.2 3.2 8.0 

  Fairly easy 2.7 3.3 6.5 3.2 

  Very easy 1.4 1.7 1.6 1.5 

  Don’t know 56.6 58.2 53.2 57.0 

  No response 2.8 1.1 0.0 2.0 
     

Erythropoietin (EPO) and other 

similar substances: 

    

  Probably impossible 13.3 8.9 22.6 12.0 

  Very hard 15.7 17.6 16.1 16.5 

  Fairly hard 7.5 8.1 1.6 7.4 

  Fairly easy 2.5 4.1 4.8 3.3 

  Very easy 1.6 1.5 1.6 1.5 

  Don’t know 56.6 58.4 53.2 57.1 

  No response 2.8 1.3 0.0 2.1 
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Table 4.31: Perceived availability of six performance-enhancing substances (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Beta-blockers:     

  Probably impossible 7.1 5.7 11.3 6.8 

  Very hard 8.8 11.1 21.0 10.2 

  Fairly hard 9.8 9.6 3.2 9.4 

  Fairly easy 6.6 8.1 6.5 7.1 

  Very easy 2.7 2.4 1.6 2.5 

  Don’t know 62.0 62.1 56.5 61.8 

  No response 3.1 1.1 0.0 2.2 
     

Diuretics:     

  Probably impossible 3.1 3.3 9.7 3.6 

  Very hard 4.8 7.8 12.9 6.3 

  Fairly hard 7.4 8.1 6.5 7.5 

  Fairly easy 19.9 16.8 11.3 18.4 

  Very easy 17.4 12.2 6.5 14.9 

  Don’t know 44.6 50.5 53.2 47.3 

  No response 2.8 1.3 0.0 2.1 
 

 

4.10.2  Perceived affordability of performance-enhancing substances 

 

Athletes were presented with the performance-enhancing substances listed in Table 4.32 

and asked: “How expensive would it be for you personally to buy each of the following 

types of substances?” The response categories and results are shown in Table 4.32. 

 

The substance perceived to be the most affordable was ‘diuretics’ (i.e., ‘very/quite’ 

cheap: 13.2% vs 1.8% or less for each of the other substances). For each substance, the 

proportion of ‘don’t know’ responses was higher than for accessibility: ‘anabolic 

steroids’ (58.6%); ‘human growth hormones (hGH)’ (63.1%); ‘designer steroids like 

tetrahydrogestrinone (THG)’ (63.9%); ‘erythropoietin (EPO) and other similar 

substances’ (64.3%); ‘beta-blockers’ (69.8%); and ‘diuretics’ (58.9%). 
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Table 4.32: Perceived affordability of six performance-enhancing substances 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Anabolic steroids:     

  Very cheap 0.3 0.2 0.0 0.2 

  Quite cheap 0.6 0.9 0.0 0.6 

  Neither 1.4 2.0 1.6 1.6 

  Quite expensive 10.7 11.8 14.5 11.3 

  Very expensive 25.2 25.3 32.3 25.6 

  Don’t know 59.0 59.0 51.6 58.6 

  No response 2.8 0.9 0.0 1.9 
     

Human growth hormones (hGH):     

  Very cheap 0.3 0.4 0.0 0.3 

  Quite cheap 0.1 0.2 1.6 0.2 

  Neither 0.7 1.3 0.0 0.9 

  Quite expensive 5.5 5.4 9.7 5.7 

  Very expensive 27.3 27.2 37.1 27.8 

  Don’t know 63.4 64.3 51.6 63.1 

  No response 2.7 1.1 0.0 1.9 
     

Designer steroids like 

Tetrahydrogestrinone (THG): 

    

  Very cheap 0.3 0.4 0.0 0.3 

  Quite cheap 0.1 0.2 0.0 0.2 

  Neither 0.4 0.9 0.0 0.6 

  Quite expensive 5.2 5.2 8.1 5.4 

  Very expensive 28.0 27.0 27.4 27.6 

  Don’t know 63.2 65.1 64.5 63.9 

  No response 2.7 1.1 0.0 1.9 
     

Erythropoietin (EPO) and other 

similar substances: 

    

  Very cheap 0.4 0.4 0.0 0.4 

  Quite cheap 0.4 0.9 0.0 0.6 

  Neither 0.4 0.7 0.0 0.5 

  Quite expensive 5.2 5.4 6.5 5.4 

  Very expensive 27.4 25.3 32.3 26.9 

  Don’t know 63.4 66.2 61.3 64.3 

  No response 2.7 1.1 0.0 1.9 
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Table 4.32: Perceived affordability of six performance-enhancing substances (Cont’d) 

 Olympics/

World 

    

National 

State/ 

Regional 

Total 

sample 

 N=707 N=459 N=62 N=1,237 

 % % % % 

Beta-blockers:     

  Very cheap 0.4 0.4 0.0 0.4 

  Quite cheap 1.6 1.1 1.6 1.4 

  Neither 2.4 2.0 1.6 2.2 

  Quite expensive 8.1 8.9 14.5 8.6 

  Very expensive 16.3 14.8 11.3 15.4 

  Don’t know 68.3 71.7 71.0 69.8 

  No response 3.0 1.1 0.0 2.1 
     

Diuretics:     

  Very cheap 3.5 2.2 3.2 3.0 

  Quite cheap 14.0 5.7 1.6 10.2 

  Neither 6.9 5.4 4.8 6.3 

  Quite expensive 6.8 10.0 12.9 8.4 

  Very expensive 10.5 12.0 14.5 11.2 

  Don’t know 55.3 63.6 62.9 58.9 

  No response 3.0 1.1 0.0 2.1 
 

 

4.11  Summary of Findings 

 

In this sample of mainly elite Australian athletes, 6.9% reported use of banned 

performance-enhancing substances. Among those who were drug tested, 1.1% reported 

testing positive for a banned performance-enhancing substance.  

 

A majority of athletes would not give an offer of a banned performance-enhancing 

substance any consideration at all (56.7% of the total sample) and felt that they 

‘definitely’ don’t have to use banned performance-enhancing substances to perform at 

the very highest levels (69.2% of the total sample). 
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There was an almost universal perception that the Australian Sports Drug Agency’s 

drug testing procedures in Australia are secure (95.3% of the total sample; ‘very’ 

secure: 51.7%). Athletes who had been drug tested felt that the testing personnel were 

friendly (86.8%), courteous (85.2%) and helpful (83.8%). The proportion of athletes 

who felt that the testing personnel were sensitive was substantially lower at 62.2%, 

mainly due to 32.7% responding ‘neither’ sensitive or insensitive. Less than 3% of 

athletes found the testing personnel unfriendly, rude, unhelpful or insensitive. 

 

For each of the six substances, appraisal of the threat of ill-health effects of regular use 

was high, with over 50% rating the health risk in the ‘top box’ (i.e., ‘a lot of harm’). Of 

these substances, excluding ‘diuretics’, ‘anabolic steroids’ was perceived to be the most 

beneficial in enhancing sport performance (‘definitely/probably would’: 57.9%), 

followed by ‘human growth hormones (hGH)’ (47.7%) and ‘designer steroids like 

tetrahydrogestrinone (THG)’ (41.4%). 

 

Appraisal of the threat of enforcement is high. Consistent with the drug testing regime 

of anti-doping organisations, the perceived likelihood of being tested in and out of 

competition increases with higher levels of competition; for example, the proportion of 

athletes who felt that they would be tested in competition increases from 67.7% in 

‘State/Regional’ to 88.0% in ‘National’ to 94.0% in ‘Olympics/World’ athletes. 

Athletes felt that they were likely to get caught if they were to use banned performance-

enhancing substances in competition (‘not (at all)’ likely to get away with it: 60.5%). 

However, the responses were mixed for out of competition, with 32.1% of the total 

sample responding ‘very/quite’ likely to getting away with it, 31.9% ‘a little’ likely, and 

34.6% ‘not (at all)’ likely. The vast majority of athletes felt that the penalties for a 

positive drug test in their sport were ‘very/fairly’ severe (79.9% of the total sample). 
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Less than 8% of athletes believed that the drug test for each substance is inaccurate in 

identifying the substance, with a substantial minority of athletes responding ‘don’t 

know’ (ranged between 31.2% and 47.5%). 

 

The main perceived outcome for performing well in sports was ‘personal best 

achievements’ (offer ‘a lot’: 67.3% of the total sample), followed by ‘opportunities for 

remaining in the sport as coach, trainer or administrator’ (39.7%). The proportions were 

substantially lower for outcomes related to celebrity status and financial wealth/security 

(ranged between 9.9% and 14.4%). With the exception of ‘personal best achievements’, 

the perceived likelihood of each of the potential outcomes was lower with higher levels 

of competition. 

 

‘Personal best achievements’ was the most desired outcome (desire ‘a lot’: 87.1% of the 

total sample). Financial outcomes were desired by the majority of athletes: ‘future 

financial security’: 77.8%; and ‘lucrative sponsorship deals’: 69.7%. Approximately 

half of the total sample desired ‘opportunities for remaining in the sport as coach, 

trainer or administrator’ (51.8%). The desirability of national and international celebrity 

status were substantially lower at 39.2% and 33.8% respectively. 

 

The vast majority of athletes believe deliberately using banned performance-enhancing 

substances to improve performance is morally wrong under any circumstances (89.1% 

of the total sample), and believed that people involved in their lives hold this same 

belief: ‘family/partner’ (91.1%); ‘coach/trainer’ (88.8%); ‘close friends’ (83.0%); ‘team 

mates/training partner’ (80.9%); ‘sports doctor’ (87.3%); ‘sports psychologist’ (90.6%); 

and ‘lawyer’ (85.2%). 
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With respect to the six banned performance-enhancing substances presented to athletes, 

‘diuretics’ was perceived to be the most accessible (‘very/fairly easy’ to obtain: 33.3% 

vs 4.7% to 13.8%) and affordable (‘very/quite’ cheap: 13.2% vs 0.5% to 1.8%). A 

substantial proportion of athletes reported that they do not know whether these 

substances were accessible or affordable: 47.3% to 61.8% and 58.6% to 69.8% 

respectively.  

 

A majority of the athletes believed that they have self-control (85.9% agreement), are 

assertive (‘Usually, if I have something to say, I say it’: 66.6% agreement), and have 

high self-esteem with respect to their likeability and appearance (‘Most people my age 

are better liked than me’: 72.8% disagreement; ‘I like my physical appearance’: 63.0% 

agreement). Athletes were far more likely to be risk takers than risk avoiders; that is, 

athletes were more likely to agree that ‘I am the kind of person who enjoys risk’ than 

disagree: 52.1% vs 17.6%; and to disagree that ‘I am the kind of person who avoids 

risk’ than agree: 55.8% vs 18.6%.   

 

This chapter presented data on the sample characteristics and descriptive data on the 

variables in the model. The next chapter presents the development of each of the 

constructs for use in testing the Sport Drug Control model. 
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CHAPTER 5: CONSTRUCT DEVELOPMENT  

 

This chapter describes the factor analytic procedures used to select items to represent 

each construct in later analyses. Assessments of the reliability of the scales are also 

presented.  

 

5.1 Threat Appraisal 

 

Appraisal of threat of ill-health effects:   

For the items measuring the perceived health risk of using each of the six banned 

performance-enhancing substances assessed in this study, ‘don’t know’ responses were 

recoded in a neutral position between ‘a little harm’ and ‘some harm’, and the responses 

to the items were reverse scored. Hence, the response categories ranged from 1 (a lot of 

harm) to 5 (no harm).   

 

‘Threat to health: short-term use’: 

Exploratory factor analysis was performed on the health risk of ‘once or twice ever’ use 

of the six banned performance-enhancing substances. Bartlett’s Test of Sphericity (x
2 

= 

5052.11, p < 0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO 

= 0.89) indicated that the correlation matrix was factorable. One factor emerged with an 

eigenvalue of greater than one (eigenvalue = 4.16) and accounted for 69% of the total 

variance in the data. All six substances loaded significantly onto one factor only with 

loadings of 0.68 and above (see Table 5.1). Cronbach’s alpha coefficient was 0.91. 

Hence, one factor score was computed for each respondent by averaging responses to 

the six substances. This composite variable ranged from 1 (a lot of harm) to 5 (no 

harm).   
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Table 5.1: Principal components and loadings on threat to health: short-term use 

 Component 

 1 

Factor 1 (Threat to health: short-term use):  

Anabolic steroids* .845 

Beta blockers* .805 

Designer steroids like Tetrahydrogestrinone (THG)* .901 

Erythropoietin (EPO) and other similar substances* .887 

Human growth hormones (hGH)* .858 

Diuretics* .678 

             * Responses were reverse scored. 

 

‘Threat to health: regular use’: 

Exploratory factor analysis was performed on the health risk of ‘regular use’ of the six 

banned performance-enhancing substances. Bartlett’s Test of Sphericity (x
2 

= 3753.68, 

p < 0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO = 0.87) 

indicated that the correlation matrix was factorable. One factor emerged with an 

eigenvalue of greater than one (eigenvalue = 3.75) and accounted for 63% of the total 

variance in the data. All six substances loaded significantly onto one factor only with 

loadings of 0.69 and above (see Table 5.2). Cronbach’s alpha coefficient was 0.87. 

Hence, one factor score was computed for each respondent by averaging responses to 

the six substances. This composite variable ranged from 1 (a lot of harm) to 5 (no 

harm).   

 

Table 5.2: Principal components and loadings on threat to health: regular use 

 Component 

 1 

Factor 1 (Threat to health: regular use):  

Anabolic steroids* .725 

Beta blockers* .760 

Designer steroids like Tetrahydrogestrinone (THG)* .870 

Erythropoietin (EPO) and other similar substances* .849 

Human growth hormones (hGH)* .834 

Diuretics* .690 

             * Responses were reverse scored. 
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Appraisal of threat of enforcement: 

A deterrence variable was computed for in competition and out of competition, 

separately, by manipulating responses to the following three measures: (1) perceived 

likelihood of being drug tested at least once a year (in competition)/(out of 

competition); (2) perceived likelihood of getting away with taking banned performance-

enhancing substances (in competition)/(out of competition); and (3) perceived severity 

of penalties for a positive drug test. 

 

High threat of detection was defined as ‘very/quite likely’ being drug tested at least 

once a year (in competition)/(out of competition) and ‘a little likely/not (at all) likely’ of 

getting away with taking banned performance-enhancing substances (in 

competition)/(out of competition) and the penalties for a positive drug test seen as 

‘very/fairly severe’.  

 

Low threat of detection was defined as ‘a little likely/not (at all) likely’ of being drug 

tested at least once a year (in competition)/(out of competition) and ‘very/quite likely’ 

of getting away with taking banned performance-enhancing substances (in 

competition)/(out of competition) and the penalties for a positive drug test seen as 

‘very/fairly lenient’.  

 

All other combinations of responses to the three questions were grouped together in a 

‘neutral’ category. Hence, the computed deterrence variable constituted a 3-point scale: 

1 (high threat of detection); 2 (neutral); and 3 (low threat of detection).  
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Modelling of threat appraisal: 

Threat appraisal was modelled as a second-order factor, with two first order factors 

being appraisal of threat of ill-health effects and threat of enforcement. 

 

5.2 Benefit Appraisal 

 

Rewards for performing well in sport: 

A composite score was calculated by multiplying the perceived likelihood of each of the 

outcomes for performing well in sport (i.e., national celebrity status; lucrative 

sponsorship deals; personal best achievements; opportunities for remaining in the sport 

as coach, trainer or administrator; future financial security; and international celebrity 

status) by the rated desirability of the outcome. These scores were recoded into a 5-

point scale, where higher numbers represented greater rewards for performing well in 

sport. 

 

Perceived impact of performance-enhancing substances on performance: 

For the items measuring the perceived impact on performance of the five banned 

performance-enhancing substances shown in Table 5.3, ‘don’t know’ responses were 

recoded into the ‘might or might not’ category. Hence the response categories ranged 

from 1 (definitely would not improve performance) to 5 (definitely would improve 

performance).   

 

Exploratory factor analysis was performed on the five banned performance-enhancing 

substances. Bartlett’s Test of Sphericity (x
2 

= 3704.98, p < 0.001) and the Kaiser-

Meyer-Olkin measure of sampling adequacy (KMO = 0.84) indicated that the 

correlation matrix was factorable. One factor emerged with an eigenvalue of greater 
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than one (eigenvalue = 3.32) and accounted for 66% of the total variance in the data. All 

five substances loaded significantly onto one factor only with loadings of 0.50 and 

above (see Table 5.3). Cronbach’s alpha coefficient was 0.87. Hence one factor score 

was computed for each athlete by averaging responses to the five substances. This 

composite variable ranged from 1 (definitely would not improve performance) to 5 

(definitely would improve performance).   

 

Table 5.3: Principal components and loadings on benefits of 

performance-enhancing substances use on performance 

 Component 

 1 

Factor 1 (Benefits appraisal):  

Anabolic steroids .873 

Beta blockers .500 

Designer steroids like Tetrahydrogestrinone (THG) .921 

Erythropoietin (EPO) and other similar substances .808 

Human growth hormones (hGH) .896 
 

 

5.3 Personal Morality 

 

Moral judgment:  

Overall personal moral judgement of banned performance-enhancing substances use 

was represented by a single item measure. Response categories were: 1 – I believe 

deliberately using performance-enhancing substances to improve performance is 

morally wrong under any circumstances; 2 – I believe deliberately using banned 

performance-enhancing substances to improve performance is OK under some 

circumstances, but wrong under others; and 3 – I believe deliberately using banned 

performance-enhancing substances to improve performance is OK under any 

circumstances.   
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Moral emotions: 

Table 5.4 shows the eight emotions potentially experienced if caught using 

performance-enhancing substances. The responses to all of these emotions were reverse 

scored, with higher numbers representing lesser experience of the emotion.  

 

Exploratory factor analysis was performed on these eight emotions. Bartlett’s Test of 

Sphericity (x
2 

= 2304.68, p < 0.001) and the Kaiser-Meyer-Olkin measure of sampling 

adequacy (KMO = 0.70) indicated that the correlation matrix was factorable. Three 

factors emerged with an eigenvalue of one or more and accounted for 66% of the total 

variance in the data (Factor 1: eigenvalue = 2.55, 32% of variance; Factor 2, eigenvalue 

= 1.72, 22%; Factor 3: eigenvalue = 1.04, 13%) (see Table 5.4). 

 

Table 5.4: Principal components and loadings of emotional items 

       Component  

 1 2 3 

Factor 1 (Moral emotions):    

Ashamed* .878 .052 -.048 

Embarrassed* .853 .056 -.011 

Guilty* .800 -.003 .081 
    

Factor 2 (Anger):    

Angry* .067 .859 .052 

Resentful* .016 .760 .218 
    

Factor 3:    

Relieved* .093 -.029 .881 

Unlucky* -.131 .348 .603 
    

Other item:    

Devastated* .497 .472 -.188 

                         * Responses were reverse scored. 
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The majority of emotions loaded significantly onto one factor only, with rotated 

loadings of 0.60 and above. There was one exception: ‘Devastated’ had absolute 

loadings of 0.497 on Factor 1 and 0.472 on Factor 2. Hence, this emotion was removed 

to improve interpretation. 

 

The eigenvalue associated with the third factor was just above one. Factor 3 was 

characterised by two emotions: ‘relieved’ and ‘unlucky’. Since this factor had a low 

Cronbach’s alpha of 0.38 it was not included in further analyses.  

 

The two factor solution accounted for 54% of the total variance in the data. Factor 1 

(moral emotions) was characterised by three emotions: ‘ashamed’, ‘embarrassed’ and 

‘guilty’. Factor 2 (anger) was characterised by two emotions: ‘angry’ and ‘resentful’. 

Cronbach’s alpha coefficient was 0.80 for ‘moral emotions’ and 0.66 for ‘anger’. The 

reliability statistic for ‘anger’ was slightly below the criterion of 0.70 for adequate 

internal reliability (Kline 1986). Given that ‘moral emotions’ fit with the personal 

morality construct and ‘anger’ does not, only one factor score was computed for each 

athlete by averaging responses to the three emotions associated with ‘moral emotions’. 

This composite variable ranged from 1 (moral emotions experienced to a great extent) 

to 5 (moral emotions not experienced at all).   

 

5.4 Reference Group Opinion 

 

Exploratory factor analysis was performed on the responses to the five reference groups 

shown in Table 5.5. Bartlett’s Test of Sphericity (x
2 

= 1455.40, p < 0.001) and the 

Kaiser-Meyer-Olkin measure of sampling adequacy (KMO = 0.74) indicated that the 

correlation matrix was factorable. One factor emerged with an eigenvalue of greater 
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than one (eigenvalue = 2.527) and accounted for 51% of the total variance in the data. 

All five groups loaded significantly onto one factor only with loadings of 0.58 and 

above (see Table 5.5). Cronbach’s alpha coefficient was 0.74. Hence, one factor score 

was computed for each respondent by averaging responses to the five groups. This 

composite variable (‘Reference group’) ranged from 1 (performance-enhancing 

substances use is morally wrong under any circumstances) to 3 (performance-enhancing 

substances use is morally OK under any circumstances).   

 

Table 5.5: Principal components and loadings 

on reference group opinion 

 Component 

 1 

Factor 1 (Reference group):  

Most other athletes .577 

Most spectators .775 

Most of the general public .746 

Sports lawyers in general .742 

Sports journalists in general .698 
 

 

5.5 Legitimacy 

 

Interactional justice was measured in terms of interpersonal interactions with drug 

testing personnel. However, a substantial minority of respondents reported that they had 

never been drug tested (39%). Given that complete data are required for structural 

equation modelling, these items were not included in the modelling to avoid 

substantially reducing the sample available for analysis. 
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One component of procedural justice is the perceived accuracy of the drug tests in 

correctly identifying banned performance-enhancing substances. For each of the six 

banned performance-enhancing substances presented to athletes, a substantial minority 

responded ‘don’t know’: ‘beta-blockers’ (47.5%); ‘human growth hormones (hGH)’ 

(45.7%); ‘erythropoietin (EPO) and other similar substances’ (45.7%); ‘designer 

steroids like tetrahydrogestrinone (THG)’ (46.2%)’; ‘diuretics’ (39.0%); and ‘anabolic 

steroids’ (31.2%). Hence, the perceived accuracy items were not included in the 

structural equation modelling. 

  

Exploratory factor analysis was performed on the five items measuring facets of 

distributive and procedural justice shown in Table 5.6. Bartlett’s Test of Sphericity (x
2 

= 

2400.69, p < 0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO 

= 0.74) indicated that the correlation matrix was factorable. Two factors emerged with 

an eigenvalue of one or more and accounted for 77% of the total variance in the data 

(Factor 1: eigenvalue = 2.71, 54% of variance; Factor 2, eigenvalue = 1.13, 23%) (see 

Table 5.6). 

 

Factor 1 (Appeals process) was characterised by 3 items: ‘fair hearing on positive test’; 

‘fair hearing in Court of Arbitration’; and ‘fair hearing before decision on penalty’. 

Factor 2 (Testing process) was characterised by 2 items: ‘security of testing procedure’ 

and ‘equitable treatment of athletes’. Cronbach’s alpha coefficient was 0.87 for ‘appeals 

process’ and 0.60 for ‘testing process’. The reliability statistic for ‘testing process’ was 

slightly below the criterion of 0.70 for adequate internal reliability (Kline 1986).  

 

Legitimacy was modelled as a second-order factor, with two first order factors being 

appeals and testing processes. Both of these composite variables were 4-point scales, 
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where lower numbers represented greater perceived legitimacy of the appeals and 

testing processes. 

 

Table 5.6: Principal components and loadings of legitimacy items: 

distributive and procedural justice 

   Component 

 1 2 

Factor 1 (Appeals process):   

Fair hearing on positive test .911 .149 

Fair hearing in Court of Arbitration .884 .153 

Fair hearing before decision on penalty .852 .156 
   

Factor 2 (Testing process):   

Security of testing procedure .120 .844 

Equitable treatment of athletes .170 .822 
 

 

5.6 Personality 

 

Table 5.7 shows the nine items measuring personality. The responses with an asterisk 

were reverse scored. Exploratory factor analysis was performed on these nine items. 

Bartlett’s Test of Sphericity (x
2 

= 1485.16, p < 0.001) and the Kaiser-Meyer-Olkin 

measure of sampling adequacy (KMO = 0.61) indicated that the correlation matrix was 

factorable. Three factors emerged with an eigenvalue of one or more and accounted for 

55% of the total variance in the data (Factor 1: eigenvalue = 2.08, 23% of variance; 

Factor 2, eigenvalue = 1.71, 19%; Factor 3: eigenvalue = 1.15, 13%) (see Table 5.7). 

 

The majority of items loaded significantly onto one factor only, with rotated loadings of 

0.60 and above. There was one exception: ‘Most people my age are better liked than me’ 

had absolute loadings of 0.419 on one factor. However, including this item on that 
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factor slightly reduced the Cronbach’s alpha for that factor. Hence, this item was 

removed to improve interpretation. 

 

Table 5.7: Principal components and loadings of personality items 

      Component  

 1 2 3 

Factor 1 (Self-control):    

I have self-control .751 .031 .058 

I am even tempered .665 .054 .258 

I like my physical appearance .623 -.041 -.327 
    

Factor 2 (Risk taking propensity):    

I am the kind of person who avoids risk .007 .901 .037 

I am the kind of person who enjoys risk* .007 .833 .220 
    

Factor 3 (Assertiveness):    

I tend to be aggressive* .276 .149 .723 

I am ready to ‘win at all costs’* .031 .011 .706 

Usually, if I have something to say, I say it* -.163 .124 .601 
    

Other item:    

Most people my age are better liked than me* .419 -.344 -.015 

             * Responses were reverse scored. 

 

 

Factor 1 (self-control) was characterised by 3 items: ‘I have self-control’; ‘I am even 

tempered’; and ‘I like my physical appearance’. Factor 2 (risk taking propensity) was 

characterised by 2 items: ‘I am the kind of person who avoids risk’; and ‘I am the kind of 

person who enjoys risk’. Factor 3 (assertiveness) was characterised by 3 items: ‘I tend to 

be aggressive’; ‘I am ready to win at all costs’; and ‘Usually, if I have something to say, I 

say it’. Cronbach’s alpha coefficient was 0.49 for ‘self-control’, 0.75 for ‘risk taking 

propensity’ and 0.51 for ‘assertiveness’. The reliability statistics for ‘self-control’ and 

‘assertiveness’ were substantially below the criterion of 0.70 for demonstrating 

adequate internal reliability (Kline 1986). Hence, only one factor score was computed 
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for each athlete by averaging responses to the two items associated with ‘risk taking 

propensity’. This composite variable ranged from 1 (risk adverse) to 5 (risk seeking).   

 

Optimism: 

Table 5.8 shows the six items measuring optimism. The responses with an asterisk were 

reverse scored. Exploratory factor analysis was performed on these six items. Bartlett’s 

Test of Sphericity (x
2 

= 639.31, p < 0.001) and the Kaiser-Meyer-Olkin measure of 

sampling adequacy (KMO = 0.68) indicated that the correlation matrix was factorable. 

Two factors emerged with an eigenvalue of one or more and accounted for 51% of the 

total variance in the data (Factor 1: eigenvalue = 1.96, 33% of variance; Factor 2, 

eigenvalue = 1.09, 18%). 

 

All six items loaded significantly onto one factor only with loadings of 0.61 and above 

(see Table 5.8). Factor 1 (Responses to positive event) was characterised by four items: 

three relating to responses to a positive event (i.e., ‘internal’, ‘global’ and ‘stable’) and 

one relating to responses to a negative event (i.e., ‘global’). Given that the item 

‘response to a negative event: global’ was not congruent to theorising on responses to a 

positive event, this item was removed to improve interpretation. Factor 2 (Responses to 

negative event) was characterised by two items relating to responses to a negative event 

(i.e., ‘internal’ and ‘stable’).  

 

Cronbach’s alpha coefficient was 0.60 for ‘Responses to positive event’ and 0.10 for 

‘Responses to negative event’. The reliability statistic for ‘Responses to negative event’ 

was substantially below the criterion of 0.70 for demonstrating adequate internal 

reliability (Kline 1986). The reliability statistic for ‘Responses to positive event’ was 

slightly below this criterion. Averaging responses to the three ‘Responses to negative 
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event’ items revealed that there was little variation in the data with 89% of response 

values ranging between 1 to 3 on the 7-point scale (response values 5 to 7: 2%). Hence, 

these optimism items were not included in further analyses. 

 

Table 5.8: Principal components and loadings of optimism items 

    Component 

 1 2 

Factor 1 (Responses to positive event):   

Response to positive event: Internal* .660 -.316 

Response to positive event: Global*  .696 -.270 

Response to positive event: Stable* .658 .065 

Response to negative event: Global* .612 .173 
   

Factor 2 (Responses to negative event):   

Response to negative event: Internal -.323 .677 

Response to negative event: Stable .323 .725 

                   * Responses were reverse scored. 

 

 

5.7 Availability of Performance-Enhancing Substances 

 

For the items measuring availability of the six banned performance-enhancing 

substances shown in Table 5.9, the response categories ‘probably impossible’ and ‘very 

hard’ to buy were combined, and ‘don’t know’ responses were recoded in a neutral 

position between ‘fairly hard’ and ‘fairly easy’ to buy. Hence, the response categories 

ranged from 1 (probably impossible/very hard to buy) to 5 (very easy to buy).   

 

Exploratory factor analysis was performed on the availability of the six banned 

performance-enhancing substances. Bartlett’s Test of Sphericity (x
2 

= 6362.08, p < 

0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO = 0.85) 

indicated that the correlation matrix was factorable. One factor emerged with an 

eigenvalue of greater than one (eigenvalue = 4.13) and accounted for 69% of the total 
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variance in the data. All six substances loaded significantly onto one factor only with 

loadings of 0.46 and above (see Table 5.9). Cronbach’s alpha coefficient was 0.90 for 

‘availability’. Hence, one factor score was computed for each athlete by averaging 

responses to the six substances. This composite variable ranged from 1 (very hard to 

buy) to 5 (very easy to buy).   

 

Table 5.9: Principal components and loadings on availability 

 Component 

 1 

Factor 1 (Availability):  

Anabolic steroids .867 

Beta blockers .821 

Designer steroids like Tetrahydrogestrinone (THG) .921 

Erythropoietin (EPO) and other similar substances .911 

Human growth hormones (hGH) .905 

Diuretics .458 
 

 

5.8 Affordability of Performance-Enhancing Substances 

 

For the items measuring affordability of the six banned performance-enhancing 

substances shown in Table 5.10, ‘don’t know’ responses were recoded into the ‘neither 

cheap nor expensive’ category and the responses to the items were reverse scored. 

Hence, the response categories ranged from 1 (very expensive) to 5 (very cheap).   

 

Exploratory factor analysis was performed on the affordability of the six banned 

performance-enhancing substances. Bartlett’s Test of Sphericity (x
2 

= 7816.49, p < 

0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO = 0.89) 

indicated that the correlation matrix was factorable. One factor emerged with an 

eigenvalue of greater than one (eigenvalue = 4.47) and accounted for 74% of the total 

variance in the data. All six substances loaded significantly onto one factor only with 
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loadings of 0.60 and above (see Table 5.10). Cronbach’s alpha coefficient was 0.93. 

Hence, one factor score was computed for each athlete by averaging responses to the six 

substances. This composite variable ranged from 1 (very expensive to buy) to 5 (very 

cheap to buy).   

   

Table 5.10: Principal components and loadings on affordability 

 Component 

 1 

Factor 1 (Affordability):  

Anabolic steroids* .893 

Beta blockers* .835 

Designer steroids like Tetrahydrogestrinone (THG)* .939 

Erythropoietin (EPO) and other similar substances* .938 

Human growth hormones (hGH)* .929 

Diuretics* .597 

             * Responses were reverse scored. 

 

 

5.9 Attitude Towards Performance-Enhancing Substances Use 

 

Two single item measures were used to represent attitude towards performance-

enhancing substances use: (1) the amount of consideration the athlete would give to an 

offer of a banned performance-enhancing substance – reverse scored – with the 

response categories 1 (none at all) to 4 (a lot of consideration); and (2) the perceived 

necessity for athletes to use banned performance-enhancing substances – reverse scored 

– with the response categories 1 (definitely don’t have to use performance-enhancing 

substances at some time) to 4 (definitely have to use performance-enhancing substances 

at some time).   
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5.10 Performance-Enhancing Substances Use Behaviour  

 

A behaviour variable was computed by manipulating responses to the following three 

measures: (1) self-reported use of banned performance-enhancing substances in general; 

(2) self-reported past and current use of specific banned performance-enhancing 

substances; and (3) tested positive for a banned performance-enhancing substance. 

 

Substance use was defined as self-reported use of performance-enhancing substances 

‘briefly’, ‘occasionally’ or ‘regularly’ or self-reported past or current use of specific 

performance-enhancing substances or methods or self-reported positive test for a 

performance-enhancing substance. The computed behaviour variable was therefore a 

dichotomous scale: 0 (self-reported never use of a performance-enhancing substance), 

and 1 (self-reported ever use of a performance-enhancing substance).  

 

5.11 Summary of the Constructs 

 

Table 5.11 presents the descriptive statistics (means and 95% confidence intervals; 

standard deviations) and reliability estimates (Cronbach’s alpha) for all the variables 

measuring each of the constructs in the Donovan et al. (2002) model. These variables 

are used in the structural equation modelling analyses to test the model. The results of 

which are presented in the next chapter. 
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Table 5.11: Descriptive statistics and internal reliability estimates for the variables measuring 

the constructs in the Sport Drug Control model (N = 1,237) 

                                                                     

Variables 

Mean 

(95% CI) 

Standard 

deviation 

Cronbach’s 

alpha 

                                                                     

Response scales 

Use of banned performance-enhancing 

substances 

.08 

(.06-.10) 

.27 --- (0) Self-reported never use of a performance-

enhancing substance to (1) self-reported ever use 

of a performance-enhancing substance 

Attitude towards performance-enhancing 

substances use 

    

Need to use banned performance-enhancing 

substances to perform at the very highest level 

1.52 

(1.47-1.57) 

.94 --- (1) Definitely don’t have to use performance-

enhancing substances at some time to 

(4) definitely have to use performance-enhancing 

substances at some time 

Consideration of an offer to use performance-

enhancing substances 

1.68 

(1.63-1.73) 

.93 --- (1) None at all to (4) a lot of consideration 

Affordability of performance-enhancing 

substances 

2.47 

(2.43-2.51) 

.79 .93 (1) Very hard to buy to (5) very easy to buy 

Availability of performance-enhancing 

substances 

2.64 

(2.59-2.69) 

.81 .90 (1) Probably impossible/very hard to buy to (5) 

very easy to buy 

Benefit appraisal     

Impact of performance-enhancing substances on 

performance 

3.23 

(3.17-3.29) 

1.04 .87 (1) Definitely would not improve performance to 

(5) definitely would improve performance 

Rewards for performing well   3.79 

(3.75-3.83) 

.76 --- (1) Little rewards to (5) a lot of rewards 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2362110/table/T1/
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Table 5.11: Descriptive statistics and internal reliability estimates for the variables measuring 

the constructs in the Sport Drug Control model (N = 1,237) (Cont’d) 

                                                                     

Variables 

Mean 

(95% CI) 

Standard 

deviation 

Cronbach’s 

alpha 

                                                                     

Response scales 

Threat appraisal     

Threat to health:     

Use of performance-enhancing substances once or 

twice 

2.34 

(2.28-2.40) 

1.03 .91 (1) A lot of harm to (5) no harm 

Regular use of performance-enhancing substances 1.55 

(1.51-1.59) 

.75 .87 (1) A lot of harm to (5) no harm 

Appraisal of threat of enforcement:     

Deterrence in competition 1.44 

(1.41-1.47) 

.53 --- (1) High threat of detection to (3) low threat of 

detection 

Deterrence out of competition 1.63 

(1.60-1.66) 

.56 --- (1) High threat of detection to (3) low threat of 

detection 

Personal morality     

Moral judgment on performance-enhancing 

substances use 

1.11 

(1.09-1.13) 

.32 --- (1) Performance-enhancing substances use is 

morally wrong under any circumstances to (3) 

performance-enhancing substances use is morally 

OK under any circumstances 

Moral emotions 1.06 

(1.04-1.08) 

.29 .80 (1) Moral emotions experienced to a great extent 

to (5) moral emotions not experienced at all 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2362110/table/T1/
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Table 5.11: Descriptive statistics and internal reliability estimates for the variables measuring 

the constructs in the Sport Drug Control model (N = 1,237) (Cont’d) 

                                                                     

Variables 

Mean 

(95% CI) 

Standard 

deviation 

Cronbach’s 

alpha 

                                                                     

Response scales 

Reference group moral judgment on 

performance-enhancing substances use 

1.16 

(1.14-1.18) 

.38 .74 (1) Performance-enhancing substances use is 

morally wrong under any circumstances to (3) 

performance-enhancing substances use is morally 

OK under any circumstances 

Legitimacy     

Testing process:     

Security of testing procedure 1.48 

(1.45-1.51) 

.54 --- (1) Very secure to (4) not at all secure 

Equitable treatment of athletes 1.68 

(1.64-1.72) 

.66 --- (1) Very fair to (4) very unfair 

Appeals process:     

Fair hearing for positive test appeal 1.88 

(1.84-1.92) 

.60 --- (1) Very satisfied to (4) very dissatisfied 

Fair hearing before decision on sanctions 1.88 

(1.85-1.91) 

.64 --- (1) Very satisfied to (4) very dissatisfied 

Fair hearing in Court of Arbitration 1.82 

(1.79-1.85) 

.56 --- (1) Very satisfied to (4) very dissatisfied 

Personality     

Risk taking propensity 3.60 

(3.55-3.65) 

.85 .75 (1) Risk adverse to (5) risk seeking 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2362110/table/T1/
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CHAPTER 6: RESULTS OF THE STRUCTURAL 

EQUATION MODELLING ANALYSES 

 

Overall, the model shown in Figure 6.1 is an acceptable fit of the data. Although a 

statistically significant Bollen-Stine index of fit was observed (x
2
 = 653.6, df = 162, 

p < .001), all other indices of fit were satisfactory. The RMSEA was .050 with 90% 

confidence intervals of .046 and .054; RMR was .03; GFI was .95; AGFI was .93; 

CFI was .88; IFI was .88; and TLI was .86. The square multiple correlation indicated 

that 81% and 13% of the variance in attitude towards and use of performance-

enhancing substances, respectively, were explained by this model. 

 

Examination of modification indices and standardised residuals suggested that 

affordability be allowed to covary with availability. Given that affordability and 

availability of other substances use are commonly interrelated in terms of 

consumption (Anderson 2006; Chaloupka et al. 2000), and were theorised by 

Donovan et al. (2002) to be interrelated in terms of performance-enhancing 

substances use, the model was re-analysed with that change. The refitted model 

provided a good fit to the data. A significant Bollen-Stine index of fit was observed 

(x
2
 = 564.0, df = 161, p < .001). All other indices of fit were satisfactory. The 

RMSEA was .045 with 90% confidence intervals of .041 and .049; RMR was .03; 

GFI was .96; AGFI was .94; CFI was .90; IFI was .90; and TLI was .89. The square 

multiple correlations remained at 81% and 13% of the variance in attitude towards 

and use of performance-enhancing substances respectively. 

 



 

163 
 

The standardised parameter estimates shown in Figure 6.2 indicate a significant and 

strong relationship between attitude towards performance-enhancing substances use 

and personal morality (0.64), a significant and moderate relationship with legitimacy 

(0.25), and a significant but lesser relationship with reference group opinion (0.19). 

The moderate relationship between attitude towards performance-enhancing 

substances use and benefit appraisal (0.40) approached significance (p = .091). In 

turn, performance-enhancing substances use was significantly and moderately 

associated with attitude towards performance-enhancing substances use (0.36). All 

other relationships were non-significant (p > .05). 

 

The standardised parameter estimates of the paths are similar to and interpreted in the 

same way as regression weights (Nunnally & Bernstein 1994). For example, the 

standardised coefficient for personal morality was 0.64, which means that 

susceptibility to performance-enhancing substances use will change by a factor of 

0.64 for every unit change in personal morality, while holding all other constructs 

constant. Given that the coefficient is a positive number, changes in these two 

constructs occur in the same direction.  

 

These results support the hypothesised model and are discussed in the next chapter, 

together with their implications for anti-doping education programs and future 

research. 
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Figure 6.1: Overview of results of structural equation analysis of the Sport Drug Control model 

 

 
 

           Note: Standardised estimates shown. Error terms not shown. Significance testing: * p < .05; ** p < .01; *** p < .001       
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Figure 6.2: Overview of results of structural equation analysis with affordability allowed to covary with availability 

 

 
 

             Note: Standardised estimates shown. Error terms not shown. Significance testing: * p < .05; ** p < .01; *** p < .001       



 

166 
 

CHAPTER 7: DISCUSSION 

 

The purpose of this study was to empirically test the Sport Drug Control model 

(Donovan et al. 2002) via structural equation modelling. A cross-sectional nationwide 

mail survey of elite Australian athletes was conducted. The sample consisted of 1,237 

athletes (mean age: 23.1 years) from a variety of sports. The survey data permitted 

testing of the model as it included a sufficient number of athletes who reported use of 

banned performance-enhancing substances.   

 

Among athletes who were drug tested, 1.1% reported testing positive for a banned 

performance-enhancing substance. This is in line with the proportion of samples 

analysed by the International Olympic Committee and World Anti-Doping Agency 

accredited anti-doping laboratories that resulted in adverse analytical findings and 

atypical findings from 1993 to 2011 (ranged between 1.3% and 2.1%; Mottram 2005; 

World Anti-Doping Agency 2011a). Self-reported use of banned performance-

enhancing substances was 6.9%. This is within the range of self-reported use studies in 

adult athletes between 1980 and 1996 (5% to 15%; Laure 1997), and similar to a recent 

survey of 1,040 elite Greek athletes (8%; Tsorbatzoudis et al. 2009).  

 

As in previous studies of attitude towards performance-enhancing substances use, the 

data suggest that a substantial minority of athletes are susceptible to performance-

enhancing substances use. In this study, 41.4% of athletes indicated they would give 

some consideration to an offer of a banned performance-enhancing substance. This 

finding is consistent with other studies that examined athletes’ responses to an offer of a 

performance-enhancing substance in hypothetical scenarios (e.g., Bamberger & Yaeger 



 

167 
 

1997; Bents, Tokish & Goldberg 2004; Corbin et al. 1994; Goldman & Klatz 1992; 

Waddington et al. 2005). 

 

In this study, when athletes were asked whether they believed it necessary to use banned 

performance-enhancing substances at least at some time to perform at the very highest 

levels, 30.8% of athletes in this study did not respond definitively that athletes 

‘definitely’ don’t have to use banned performance-enhancing substances. Other studies 

have also found that a substantial minority of athletes perceive it necessary to engage in 

performance-enhancing substances use. For example, in Laure and Binsinger’s (2005) 

study, 21% of athletes believed that ‘to refuse doping means losing all chances of 

becoming a great champion’. In Stilger and Yesalis’s (1999) study, 22% of high school 

football players reported that they would use anabolic steroids ‘if they knew their 

opponents were using them’. 

 

7.1 Testing the Sport Drug Control Model 

 

The model tested hypothesised that six psychosocial variables (threat appraisal, benefit 

appraisal, personal morality, reference group opinion, legitimacy, personality) were 

predictors of attitude towards performance-enhancing substances use, and that attitude 

towards performance-enhancing substances use, together with affordability and 

availability of performance-enhancing substances, would predict performance-

enhancing substances use. Results from structural equation modelling supported the 

hypothesised model and revealed that some, but not all of these relationships were 

significant. 
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7.1.1 Predictors of performance-enhancing substances use 

 

A favourable attitude towards performance-enhancing substances use was associated 

with actual use of performance-enhancing substances. This finding provides support for 

past research that reported associations between attitude towards performance-

enhancing substances and actual use of these substances among United States male 

college athletes (Petróczi 2007) and elite Australia athletes (Gucciardi, Jalleh & 

Donovan 2011), as well as intentions to use these substances among Italian high school 

students (Lucidi et al. 2004, 2008) and gym users in the Netherlands (Wiefferink et al. 

2008).  

 

The hypothesised relationships between availability and affordability of performance-

enhancing substances and the use of these substances were non-significant. However, 

this result was impacted by a substantial proportion of athletes reporting that they did 

not know whether the six performance-enhancing substances were accessible or 

affordable: 47.3% to 61.8% and 58.6% to 69.8% for each substance respectively. 

Contrary to this study, performance-enhancing substances were perceived to be easily 

accessible in two studies conducted prior to the year 2000 (i.e., Scarpino et al. 1990; 

Stilger & Yesalis 1999). However, in both of these studies, the sample consisted of high 

school athletes only. Hence, the findings are not directly comparable to this study. 

 

7.1.2 Predictors of attitude towards performance-enhancing substances use 

 

When considering the six hypothesised psychosocial variables together, personal 

morality revealed the strongest association with attitude towards performance-

enhancing substances use. That is, athletes with weaker moral stance against 
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performance-enhancing substances use had a more favourable attitude towards use of 

these substances. 

 

Donovan et al. (2002) appears to have been the first published paper to highlight 

personal morality as an important component for understanding performance-enhancing 

substances use in sport. In this study, personal morality was conceptualised and 

measured in terms of moral judgement towards performance-enhancing substances use 

(i.e., judgement of the behaviour as morally right or wrong), and moral emotions 

experienced if caught using performance-enhancing substances. Since the Donovan et 

al. (2002) paper, there have been no published studies on athletes’ moral judgement 

towards performance-enhancing substances use and only the Strelan and Boeckmann 

(2006) study investigated moral emotions. In that study, the moral emotion of guilt 

anticipated from use of human growth hormone (hGH) was the strongest influence on 

Australian footballers and soccer players’ hypothetical decision not to use that 

substance. The Strelan and Boeckmann’s (2006) study and this study provide support 

for the importance of moral emotions in influencing performance-enhancing substances 

use. 

 

In a sporting context, morality has been associated with the concept of cheating, with 

performance-enhancing substances use viewed by athletes as the most serious form of 

cheating (Moran et al. 2004). In Donovan, Jalleh and Gucciardi’s (2009) study, 

acceptance of cheating as measured by the Attitudes to Moral Decision-Making in 

Youth Sport Questionnaire (Lee, Whitehead & Ntoumanis 2007) was significant in 

differentiating athletes according to low, moderate and high susceptibility to 

performance-enhancing substances use. In Gucciardi, Jalleh and Donovan’s (2011) 

study, of the constructs examined, morality – measured in terms of cheating – evidenced 
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the strongest relationship with attitude towards performance-enhancing substances use. 

A few studies have found that moral disengagement is significantly associated with 

intentions to use performance-enhancing substances (Lucidi et al. 2004, 2008; Zelli, 

Mallia & Lucidi 2010). These studies provide further support to the importance of 

morality in understanding performance-enhancing substances use. 

 

There was a significant relationship between perceived reference group opinions on the 

morality of performance-enhancing substances use and attitude towards performance-

enhancing substances use. The direction of the association was the same as for personal 

morality, but the strength of the association was less. There are no published studies on 

the moral stance on performance-enhancing substances use of athletes’ reference 

groups. In this study, the vast majority of athletes perceived that people involved in 

their lives (i.e., family/partner, coach/trainer, close friends, team mates/training partner, 

sports doctor, sports psychologist, and lawyer) would consider performance-enhancing 

substances use as morally wrong (‘morally wrong under any circumstances’: over 78% 

for each reference group). 

 

There was a significant moderate relationship between legitimacy and attitude towards 

performance-enhancing substances use. The components of legitimacy tested in the 

model were in relation to distributive justice (i.e., perceived fairness of the drug testing 

process) and procedural justice (i.e., perceived fairness of the appeals process). The data 

supported Donovan et al.’s (2002) theorising that if athletes perceive an anti-doping 

organisation’s drug enforcement regime to be fair and just, then the legitimacy of the 

anti-doping organisation in conducting drug testing and prosecution is likely to be 

enhanced and compliance with anti-doping regulations is more likely. This is a new and 

promising dimension in understanding performance-enhancing substances use.  
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The moderate relationships between attitude towards performance-enhancing substances 

use and both threat and benefit appraisals did not reach significance. This is contrary to 

the findings in Gucciardi, Jalleh and Donovan’s (2011) study in which there was a 

significant moderate relationship between attitude towards performance-enhancing 

substances use and benefit appraisal, and a significant but small relationship with threat 

appraisal. The inconsistencies in findings may well be due to variations in measurement 

of these two constructs between the two studies. The opportunistic nature of the 

Gucciardi, Jalleh and Donovan’s (2011) study meant that some of the indicators were 

not designed to specifically measure the constructs of interest. In this study, threat 

appraisal was conceptualised and measured in terms of threats relating to both ill-health 

effects of performance-enhancing substances use and enforcement, while benefit 

appraisal was measured in terms of both rewards for performing well in sport and 

perceived impact of performance-enhancing substances on performance. In Gucciardi, 

Jalleh and Donovan’s (2011) study, threat and benefit appraisals were measured only in 

terms of the latter measure for each construct (i.e., appraisal of threat of enforcement, 

and perceived impact of performance-enhancing substances on performance). 

 

In this study, personality was not a significant predictor of attitude towards 

performance-enhancing substances use. This finding is consistent with Gucciardi, Jalleh 

and Donovan’s (2011) study. It is noteworthy that both studies were limited to a single 

measure of personality: risk taking propensity (this study) and self-esteem (Gucciardi, 

Jalleh & Donovan 2011). In line with this study, Donovan, Jalleh and Gucciardi (2009) 

found that risk taking propensity (measured by the Risk Propensity Scale; Meertens & 

Lion 2008) did not significantly differentiate athletes with respect to susceptibility to 

performance-enhancing substances use.  
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Since the Donovan et al. (2002) paper and data collection for this study, a number of 

personality variables have been linked to performance-enhancing substances use via a 

sound theoretical basis and for which there are rigorously tested measurement scales 

(for a review see Donovan, Jalleh & Gucciardi 2009). For example, in Donovan, Jalleh 

& Gucciardi’s (2009) study, the personality variables that most differentiated between 

high, moderate and low susceptible athletes were self-presentation concerns, public 

athletic identity, moral decision making, concerns over mistakes and fear of failure. 

Including these scales in future studies would provide a more comprehensive measure 

of the personality construct.  

 

The model accounted for a substantial proportion of the variance in attitude towards 

performance-enhancing substances use (81%). Despite this study’s finding that 

performance-enhancing substances use was significantly and moderately associated 

with attitude towards performance-enhancing substances use, the model accounted for 

only 13% of the variance in use of performance-enhancing substances. [The other two 

hypothesised predictors of performance-enhancing substances use – affordability and 

availability of performance-enhancing substances – were non-significant]. Kraus’s 

(1995) meta-analysis of 88 attitude-behaviour studies revealed that attitudes 

significantly and substantially predicted future behaviour. However the reported mean 

correlation of 0.38 can be considered as a low-moderate correlation. These data 

highlight the complexity of the attitude-behaviour relationship and predicting behaviour 

per se. Notwithstanding attitude towards performance-enhancing substances use, there 

are a multitude of environmental and situational factors that may facilitate or inhibit 

performance-enhancing substances use. 
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The findings of this study are now discussed in terms of practical implications for the 

content of anti-doping education programs and directions for future research. 

 

7.2 Implications for Anti-Doping Education Programs 

 

Current anti-doping education programs focus on building awareness and knowledge of 

banned performance-enhancing substances, reporting and testing requirements, and 

penalties for non-compliance. Such programs may include sporting values to assist 

athletes in resisting inclinations or invitations to use banned performance-enhancing 

substances (Lippi et al. 2008). However, this ‘education’ approach ignores psychosocial 

variables increasingly being found to be related to attitude towards performance-

enhancing substances use. The results of this study have a number of implications for 

anti-doping programs, and particularly with respect to two largely ignored areas: 

morality; and legitimacy. This study’s findings suggest that in addition to educational 

components, anti-doping prevention may benefit from attention to morality and 

legitimacy issues that influence attitude towards performance-enhancing substances use. 

How that could be done is elaborated below. 

 

7.2.1 Fostering a moral stance against performance-enhancing substances use 

 

Anti-doping education programs could incorporate discussion on moral issues in 

relation to performance-enhancing substances use to foster a moral stance against use of 

such substances. Kolhberg’s (1976) stages of moral development provide a framework 

for understanding athletes’ level of moral reasoning in relation to performance-

enhancing substances use. Kolhberg posits six stages of moral development that are 

classified into three levels: (1) preconventional morality; (2) conventional morality; and 
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(3) postconventional morality. The tenets of each moral development stage and the level 

of moral reasoning of athletes towards performance-enhancing substances use at each 

stage are outlined here. 

 

Level 1. Preconventional morality:   

Stage 1. Obedience and punishment orientation: This moral development stage mainly 

occurs in young children. Morality is viewed as something external to the individual. 

The concern is with what authorities permit and punish, with unquestioning obedience 

to the directives of an authority. At stage 1, athletes’ compliance with anti-doping 

organisations’ bans on performance-enhancing substances use can be viewed as due to 

obedience to the rules to avoid punishment (i.e., sanctions) for non-compliance.  

 

Stage 2. Individualism and exchange: This moral development stage also mainly occurs 

in children. They recognise that the authority’s view is not the only view, and that 

individuals have different interests and viewpoints. Athletes at stage 2 recognise that 

there are different viewpoints on anti-doping organisations’ bans on performance-

enhancing substances use. Their compliance with the ban is based on self-interests, that 

is, to avoid the negative consequences of being caught using performance-enhancing 

substances. 

 

Level 2. Conventional morality: 

Stage 3. Good interpersonal relationships: This moral development stage mainly occurs 

in children entering their teenage years. At this stage, good behaviour means having 

good motives and being concerned with the feelings of other individuals. There is a 

belief that individuals should live up to the expectations of the family and community 
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and behave accordingly. At stage 3, athletes’ compliance with bans on performance-

enhancing substances use can be viewed as due to adhering to social expectations.   

 

Stage 4. Maintaining the social order: At this stage, moral decisions are made from the 

perspective of society as a whole. The emphasis is on obeying laws, respecting 

authority, and performing duties so that the social order is maintained. At stage 4, 

athletes’ compliance with bans on performance-enhancing substances use is based on 

feelings of obligation to respect the rules and authority. 

  

Level 3. Postconventional morality: 

Stage 5. Social contract and individual rights: At this stage, consideration is given to the 

rights and values that a society ought to uphold. The concern is with protecting 

individual rights and settling disputes through democratic processes. There is a 

commitment to the social contract and to changing laws through democratic agreements. 

Only when individual rights are clearly at risk does violating the law seem justified. At 

stage 5, athletes’ compliance with the ban on performance-enhancing substances use is 

based on being consistent with values that are deemed to be important in sport and to 

society. The ban protects the rights of individuals to compete on equal terms.  

 

Stage 6: Universal principles: At this stage, there is a recognition that democratic 

processes do not always result in outcomes that are just. Laws are valid only if they are 

grounded in justice for everyone, and a commitment to justice implies an obligation to 

disobey unjust laws. At stage 6, athletes’ compliance with the ban on performance-

enhancing substances use is based on principles of fairness and justice, and taking into 

consideration the impact of non-compliance on others.    
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Kohlberg’s sequence for moral thinking can be applied to foster a moral stance against 

performance-enhancing substances use. It is postulated that these stages emerge from 

one’s own thinking about moral problems (Kohlberg 1976). Therefore, moving through 

these stages is dependent on stimulating mental processes such as via social discussions, 

interactions and experiences. Blatt and Kohlberg’s (1975) teaching method of moral 

dilemma discussion for fostering moral competencies – founded in the philosophy of 

education and in psychological and educational research – has been shown to have a 

substantial effect size (r = 0.40) and to be highly effective in various age groups from 

children aged 10 years to adults (Lind 2006). The teaching method involves presenting 

and discussing a hypothetical or factual value dilemma story in a group setting and 

inducing cognitive conflict. The facilitator attempts to present or encourage arguments 

that are one stage higher than those being discussed by the group participants.  

 

Another teaching method of moral education is the Konstanz Method of Dilemma 

Discussion which is based on Blatt and Kohlberg’s (1975) method of dilemma 

discussion. One of the main differences between these two methods is that in the 

Konstanz Method of Dilemma Discussion the facilitator refrains from using his or her 

authority to impose his or her aims and pace of learning onto the participants, but rather, 

engages in a free discourse with the participants. In Blatt and Kohlberg’s method, the 

technique of presenting arguments one stage higher portrays the facilitator as having the 

‘right’ answer and it is the task of participants to come up with that answer (Berkowitz 

1981; Berkowitz, Gibbs & Broughton 1980).  

 

There are two main learnings from the Konstanz Method of Dilemma Discussion (Lind 

2006):  
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1.  Mutual respect and free moral discourse: In the discussion session, everyone is to 

be respected and treated equally regardless of their power or status. To facilitate 

free moral deliberation and discourse on performance-enhancing substances use, 

the facilitator must not use his or her authority to impose his or her own opinions 

on performance-enhancing substances use; and 

2.  Maintain high levels of attention and learning motivation: In moral dilemma 

discussions, learning is most conducive in situations in which the level of attention 

of participants is maintained as high as possible throughout the session. To 

maintain attention and learning motivation at an optimal level, Lind (2006) 

suggests that the discussion alternates between cycles of challenge and support 

approximately every ten minutes. It is believed that through challenges participants 

are emotional and attentive, and eager to solve a problem or to ease bad feelings. 

However, it is cautioned that challenges must not persist for too long or get too 

strong as raising emotions too high is thought to prevent learning. In the phases of 

support, participants are given time for their emotions to subside. 

 

7.2.2 Enhancing adherence to a moral stance against performance-enhancing 

substances use 

 

Given that moral disengagement has been found to be significantly associated with 

intentions to use performance-enhancing substances (Lucidi et al. 2004, 2008; Zelli, 

Mallia & Lucidi 2010), it is essential that anti-doping education programs not only 

foster a moral stance against performance-enhancing substances use, but also attempt to 

reinforce adherence to that stance. Bandura (1991) outlines eight psychological 

processes allowing an individual to disengage from behaving consistent with their 

personal moral standards. These moral disengagement mechanisms can be applied in 
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reverse to activate self-regulation of personal moral standards, and therefore adherence 

to a moral stance against use of performance-enhancing substances. Findings from this 

study suggest the following six psychological processes could be used to counter 

disengagement from a moral stance against performance-enhancing substances use:  

1.  Immoral justification (contrary to moral justification): Using performance-

enhancing substances is personally and socially unacceptable. Hence, it cannot be 

viewed in the service of a moral purpose; 

2. Immoral labelling (contrary to euphemistic labelling): Using language to accentuate 

the moral wrongness of performance-enhancing substances use; that is, referring to 

performance-enhancing substances as ‘immoral’, ‘wrong’, ‘cheating’, ‘stealing a 

medal’, and ‘robbing other athletes of financial and social rewards’; 

3. Disadvantageous comparison (contrary to advantageous comparison): Comparing 

use of performance-enhancing substances to transgressive behaviours that are 

abhorrent and not tolerated in everyday life; for example, the gravity of 

performance-enhancing substances use in a sporting context can be increased by 

comparing it to the act of violent assault in everyday life;      

4.  Personalisation of responsibility for use of performance-enhancing substances 

(contrary to displacement of responsibility and attribution of blame): Attributing 

responsibility for own use of performance-enhancing substances as ultimately a 

personal decision;   

5. Personalisation of responsibility for the negative consequences of performance-

enhancing substances use on others (contrary to diffusion of responsibility): 

Attributing personal responsibility for the negative consequences on others (e.g., 

depriving other athletes of the financial and social rewards for performing well in 

sports) resulting from own use of performance-enhancing substances. The 

consequences on others is a direct result of a personal decision to use performance-
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enhancing substances, hence responsibility cannot be attributed to the actions of 

other people; and 

6.  Humanisation of other athletes (contrary to dehumanisation): Valuing the human 

qualities of other athletes. Performance-enhancing substances provide unfair 

advantage in competing with other athletes. They are humans too.  

 

Bandura (1991) theorised that the anticipation of moral emotions (i.e., guilt, shame, 

embarrassment) for actions that violate a personal moral norm serves as a regulator of 

self-censure. However, moral disengagement may reduce or negate experience of moral 

emotions. This emphasises the importance of enhancing moral engagement in anti-

doping education programs and the need to highlight the moral emotions likely to be 

experienced if caught using performance-enhancing substances. 

  

7.2.3 Maintaining perceptions of the legitimacy of the testing and appeals 

processes 

 

In this study, the vast majority of athletes believed that the Australian Sports Drug 

Agency is fair in treating all athletes equally (90% of the total sample), and there is an 

almost universal perception that the Australian Sports Drug Agency’s drug testing 

procedures in Australia are secure (96% of the total sample). These very favourable 

attitudes towards the testing regime are consistent with the views of elite United 

Kingdom athletes: 90% of those who had been drug tested were satisfied that the test 

had been carried out fairly and accurately (UK Sport 2006). Furthermore, in 2010-11, 

there were no successful challenges on procedural grounds for non-compliance with the 

Australian Sports Anti-Doping Authority’s legislation and the World Anti-Doping 

Agency Code (Australian Sports Anti-Doping Authority 2011). These data are a 
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testament to the World Anti-Doping Agency’s stringent procedures for collecting and 

analysing samples.  

 

The legitimacy of anti-doping organisations is based on establishing a fair and just drug 

testing regime (distributive justice), with fair and just processes in collecting, analysing 

and storing of samples for testing and in any subsequent appeals of an anti-doping rule 

violation in tribunals and the Court of Arbitration for Sport (procedural justice), and fair 

and just treatment of athletes by personnel administering the drug collection procedure 

(interactional justice). The data from this study support the need for anti-doping 

organisations to maintain perceptions of legitimacy by ensuring that their drug testing 

regime and appeals processes are fair and just. This increases the perceived legitimacy 

of anti-doping organisation in conducting drug testing, and consequently, compliance 

with anti-doping regulations is more likely. As exemplified in the recent case involving 

Lance Armstrong, anti-doping organisations must respond decisively to accusations of 

unfair treatment of athletes in pursuing anti-rule violations.  

 

7.3 Limitations and Future Research  

 

This study collected empirical data that supported Donovan et al.’s (2002) Sport Drug 

Control model. However it is important to discuss the limitations of this research not 

just to interpret the findings in this study, but also because many of these limitations 

provide directions for future research in order to confirm (and extend) the current 

findings.  

 

The data analysis technique employed in this study (i.e., structural equation modelling) 

allows evaluation of the hypothesised causal pathways. However, this study is limited 
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by its cross-sectional design which does not allow causal inferences about the direction 

of the various hypothesised relationships in the model. Furthermore, despite the fact that 

the tested model was developed based on a grounded theory approach, other untested 

models (causal pathways) also may fit the data. Longitudinal study designs are required 

to validate these cross-sectional findings and make assertions about cause and effect 

relationships. 

 

This study is based on self-report data which are susceptible to response bias, 

particularly under-reporting of socially undesirable attitudes and behaviours. Research 

in related areas indicates that reports of illicit drug and alcohol use may be prone to 

social desirability effects (see Tourangeau & Yan 2007 for a review). Given the 

sensitive nature of performance-enhancing substances use (legal and social 

consequences), the reliability of information provided by athletes on attitude towards 

performance-enhancing substances may be compromised by socially desirable 

responding. Also, the validity of athletes’ self-reported performance-enhancing 

substances use cannot be verified. In Petróczi’s (2007) study of 199 male college 

athletes in the United States investigating the relationship between athletes’ attitudes, 

sport orientation and doping behaviour, a social desirability scale (Crowne & Marlowe 

1960) was included in the survey instrument. The data showed a statistically significant 

but weak relationship between social desirability and doping attitudes. More recently, 

Gucciardi, Jalleh and Donovan (2010) examined the influence of social desirability on 

the relationship between attitudes to doping and doping susceptibility in a sample of 

elite Australian athletes. Social desirability was found to partially mediate the 

association between doping attitudes and doping susceptibility, and the data provided 

strong support for the presence of a moderating effect of social desirability. Hence, 

these findings highlight the importance of controlling for social desirability when 
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obtaining athletes’ self-reported attitude towards doping and their susceptibility for 

engaging in doping in sport. In future studies, a social desirability scale (e.g., Social 

Desirability Scale–17; Stöeber 2001) could be included to measure the tendency to 

provide socially desirable responses. In this study, to minimise such reporting bias and 

maximise the validity of the data collected, athletes were informed that the survey was 

conducted by Curtin University and not the Australian Sports Drug Agency or their 

sporting body, participation was voluntary, and the invitation letter stressed the 

importance that “all views with respect to all of the issues covered in the questionnaire 

are allowed – and expected – to be expressed”. Furthermore, athletes were assured of 

anonymity and confidentiality of their responses and Curtin University reply-paid 

envelopes were provided. 

 

The sample consisted of and represented the responses of athletes in Australia, mainly 

at the elite level. Hence, the results may not be generalisable to athlete samples from 

other countries and at other levels of competition. Future studies could survey athletes 

representing a broader range of competition levels and involving cross-cultural research 

to test the model’s applicability and the relative importance and relevance of the various 

constructs in other populations of athletes. 

 

Since the time of data collection for this study, there have been published scales 

measuring some of the concepts in the Sport Drug Control model (Donovan et al. 2002), 

mainly in relation to attitude towards performance-enhancing substances use 

(Performance Enhancement Attitude Scale; Petróczi & Aidman 2009) and personality 

(see Donovan, Jalleh & Gucciardi 2009 for a review). Future studies may consider the 

use of these scales to provide a more comprehensive measure of these constructs. 

However, consideration must be given to the additional length of the survey instrument 
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as the Performance Enhancement Attitude Scale consists of 17-items and the Donovan, 

Jalleh and Gucciardi’s (2009) study found that a number of personality variables 

differentiated athletes with respect to susceptibility to performance-enhancing 

substances use. 

 

Research studies on moral disengagement in a sporting context have focussed mainly on 

its impact on antisocial and prosocial behaviours and attitude towards performance-

enhancing substances use, but none have investigated its association with the use of 

performance-enhancing substances. Given that personal morality is a significant factor 

in understanding performance-enhancing substances use, research examining and 

applying mechanisms to morally engage athletes in relation to performance-enhancing 

substances use warrants further investigation.   

 

Despite these limitations, this study provides insights to understanding the factors that 

influence attitude towards and actual use of performance-enhancing substances, and a 

theoretical foundation for future research on performance-enhancing substances use.  
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CHAPTER 8: CONCLUSIONS   

 

The two research objectives of this study were achieved. Objective 1 was to assess the 

overall fit of the Sport Drug Control model (Donovan et al. 2002). Data on the 

constructs in the model were collected via a cross-sectional nationwide mail survey of 

1,237 elite Australian athletes. Results from structural equation analyses revealed that 

the model was an acceptable fit of the data. 

 

Objective 2 was to assess the relative importance of the various concepts in the model. 

Specifically, the objective was to determine: (a) the influence of threat appraisal, benefit 

appraisal, personal morality, reference group opinion, legitimacy and personality on 

attitude towards the use of performance-enhancing substances; and (b) the influence of 

attitude towards use of performance-enhancing substances and affordability and 

availability of performance-enhancing substances on the use of such substances. 

 

First, the data indicated a strong relationship between attitude towards performance-

enhancing substances use and personal morality, a moderate relationship with 

legitimacy and a lesser relationship with reference group opinion. The influence of 

threat appraisal, benefit appraisal and personality on attitude towards performance-

enhancing substances use was not significant. 

 

Second, performance-enhancing substances use was moderately associated with attitude 

towards performance-enhancing substances use. The influence of affordability and 

availability of performance-enhancing substances on the use of such substances was not 

significant. 
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These findings suggest that anti-doping education programs that include only education 

and information on banned performance-enhancing substances, reporting and testing 

requirements, and penalties for non-compliance – the focus of most anti-doping 

education programs – will have little impact on susceptible athletes’ propensity to use 

performance-enhancing substances. Based on this study’s findings, anti-doping 

education programs would be more effective in influencing attitude towards and actual 

use of performance-enhancing substances by including components discussing moral 

decision making behaviour in a sporting context, moral affect resulting from being 

caught using performance-enhancing substances, the legitimacy base of the anti-doping 

organisation, the stringency of drug testing procedures, and the equitable and fair 

treatment of all athletes in the drug testing program and appeals process for anti-doping 

rule violations.    

 

8.1  Concluding Comment on Findings 

 

Previous studies have focused largely on individual or small subsets of risk factors that 

influence attitude towards and actual use of performance-enhancing substances, with 

only a small number of studies providing a theoretical research framework and none 

examining the multitude of factors proposed in the Sport Drug Control model (Donovan 

et al. 2002). This study contributes to the literature by testing the Sport Drug Control 

model which incorporates a broad range of psychosocial variables and market factors 

known or hypothesised to influence performance-enhancing substances use, and in 

obtaining single source data on these variables.  

 

The major findings of this thesis were that morality (i.e., personal moral stance and 

perceived reference group moral stance on performance-enhancing substances use) and 
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perceived legitimacy (i.e., in relation to the testing and appeals processes) are 

significant predictors of attitude towards performance-enhancing substances use. In 

turn, attitude was a significant predictor of actual use of these substances. Both morality 

and legitimacy have received little attention in the sporting literature and are avenues 

for future anti-doping education programs and future research to increase understanding 

of performance-enhancing substances use. 

 

Anti-doping organisations are relatively good at testing for and detecting drug use. 

However, it is important to continually find ways to improve, particularly in prevention. 

The results of this research project can provide direct input to anti-doping organisations’ 

strategic planning in the areas other than deterrence that influence attitudes and 

behaviours in relation to performance-enhancing substances.  

 

A positive epistemology underpinned the methodological approach adopted in this 

study which allowed the empirical examination of the Sport Drug Control model. 

Following the epistemological assumption that knowledge is objective, verifiable and 

replicable, further studies testing the Sport Drug Control model are necessary to support 

or refute the findings of this study.  
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Appendix 2: The Covering Letter 

 
 

 
 

Dear Athlete, 

 

I am an associate director of the Centre for Behavioural Research in Cancer Control at 

Curtin University, and a PhD student at the University of Western Australia. My PhD 

research investigates elite athletes’ philosophies on sports and their attitudes towards 

performance-enhancing technologies and substances.  

 

For this project, performance-enhancing technologies and substances are considered 

amoral. That is, these technologies and substances are not viewed as either right or 

wrong. While some athletes may think these are wrong. However, in the same way that 

some people think marijuana should be legalised, other athletes may think that certain 

performance-enhancing technologies and substances that are banned should be 

permitted.   

 

The survey was developed and tested with the assistance of a number of elite athletes.  

Now the survey is being sent to a large sample of elite athletes, like yourself, 

nationally. The data collected are for my PhD research, and it is important that I hear 

the views of as many elite athletes as possible.   

 

You have been randomly selected from a number of lists of Australian athletes. 

Participation in this survey is voluntary.  No question is compulsory. The survey will 

take you about 35 minutes to complete. You do not need to record your name on the 

survey or any other materials. After the data have been entered, the actual surveys will 

be destroyed.   

 

The information you provide is confidential. I am interested in your personal opinions 

and not what other people may or may not think.  Your answers will be assessed in 

aggregate form. The data will be presented as a group and not individually. Data 

analysis will involve regression analyses and structural equation modelling. The 

purpose is to look at overall distributions of responses and analyse patterns. 

 

The project is being funded by a grant from the Australian Research Council to Curtin 

University of Technology and the University of Queensland. Your participation in this 

project is very much appreciated. After completing the survey, please return it to 

Curtin University of Technology in the enclosed reply paid envelope as soon as 

possible, preferably within a week.  If you would like more information about this 

project please contact Geoffrey Jalleh on (08)92663789 or email 

(g.jalleh@curtin.edu.au).  

 

Sincerely 

 
 

Geoffrey Jalleh 
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Appendix 3: The Reminder Letter 

 

 

 

Dear Athlete, 
 

About two weeks ago I sent you a questionnaire seeking your philosophies on sports 

and attitudes towards performance-enhancing technologies and substances.  Your name 

was randomly selected from a number of lists of Australian athletes.   

 

If you have already completed and returned the questionnaire, thank you very much, 

and I apologise for this reminder.   

 

If you have not yet completed the questionnaire, please do so and return it in the reply 

paid envelope, preferably within a week.  The information you provide is confidential. 

You do not need to record your name on the questionnaire or any other materials. After 

the data have been entered, the actual surveys will be destroyed.   

 

The data collected are for my PhD research, and it is important that I hear the views of 

as many elite athletes as possible. If you would like more information about this project 

please contact me on (08)92663789 or email (g.jalleh@curtin.edu.au).  

 

Many thanks for your participation. 

 

 

Sincerely 

 
 

Geoffrey Jalleh 

 

 

 

  

 


