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ABSTRACT
The purpose of the study is to assess the effectiveness of a school-based programme to improve knowledge,
attitudes and beliefs about doping. 540 adolescents (aged 12-13 years old, 50% boys) took part, from eight
Spanish schools. Three hundred and thirteen of these were in the experimental group and the rest formed a
control group. Six sessions were held, based on international recommendations, during the Physical
Education classes, and were assessed with the Questionnaire on the Anti-doping Intervention programme.
The principal results showed that the knowledge, attitudes and beliefs about doping improved in the
experimental group compared to the control group, for the whole of the questionnaire (p<.001, Eta2=.03) and
specifically for the factors Concept (p<.001, Eta2=.004), Utility (p<.01, Eta2=.02) and Sport and doping (p<.01,
Eta2=.01). But there were no benefits observed in the factors Methods and Origin of the behaviour. In
conclusion, school-based programmes may be useful for improving knowledge, attitudes and beliefs about
doping among adolescents. Keywords: Harmful substances; Drugs; School; Sport.
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INTRODUCTION
Doping or the use of illegal substances to improve performance in sport is a problem that is on the rise both
in high performance sport and in sport played for leisure or at school (Dunn and White 2011; Lucidi et al.
2008; Petroczi 2007; Dvorak et al. 2014). The percentage of young athletes who have at some point taken
substances such as anabolic-androgenic steroids surpasses 10% (Yesalis and Bahrke 2000; Bloodworth
and McNamee 2010). These substances are more and more frequently being consumed at an earlier age
(Goulet et al. 2010). The risk of consuming harmful substances, both doping and non-doping, is highest in
adolescence (Dodge and Hoagland 2011; Dunn and White 2011). In addition, habits acquired at this stage
often continue into adulthood (Castañeda et al. 2014; Bastos et al. 2005).
Education about doping is the most recent line of action promoted by the World Anti-Doping Agency (WADA
2014). It is driven by the need for a change in attitudes and beliefs towards doping (Alarante et al. 2006).
However, the majority of measures to prevent doping have been applied to athletes in their sports
environment and mainly focus on the risks of consuming doping substances (Elliot et al. 2008; Goldberg et
al. 2000). Two references of this are the studies Athletes Training & Learning to Avoid Steroids (ATLAS) and
Athletes Targeting Healthy Exercise & Nutrition Alternatives (ATHENA) (Elliot et al. 2008; Goldberg et al.
1996, 2000), programmes for the prevention of doping in adolescent athletes specific to each gender. Both
programmes lasted 3 years and involved 10 sessions in the case of ATLAS and 8 sessions for ATHENA.
Each session lasted 45 minutes and included practical cases, publicity, educational games and role play.
The athletes learnt to adjust their goals and self-control. The sportspeople were taught skills and attitudes to
help them take decisions both while practising sport and in their everyday life. Both programmes revealed
significant and important long- and short-term effects.
Nevertheless, these programmes only reach athletes in a competitive environment, where it has been shown
that doping not only affects young people who compete but may also largely affect inactive adolescents
(Barkoukis et al. 2016; Wanjek et al. 2007). This is the reason why schools, and more specifically, Physical
Education classes, have become the perfect context for offering education in values and attitudes to prevent
doping, as they permit access to the whole of the adolescent population (Duran et al. 2015). Along these
lines, the World Anti-Doping Agency established directives to provide guidance in the implementation of these
measures (WADA 2014). Nevertheless, the precedents to date are limited and there are no records of
measures implemented in any environment in Spain (Barkoukis 2016).
In Spain, there are no programmes for information, training and prevention of doping outside the sports
context, and therefore it is necessary to study the effectiveness of measures in other contexts, including
schools, to enable structured action to be taken for both the sporting and non-sporting populations. On this
basis, the objective of the study was to assess the effectiveness of a schools-based programme for the
prevention of doping on the knowledge, attitudes and beliefs about doping among Spanish adolescents.
MATERIAL AND METHODS
Design of the study
This is a quasi-experimental intervention study. The experimental group completed a schools-based
programme. The control group was not on this programme. The knowledge, attitudes and beliefs about
doping were measured in pre- and post-intervention periods in both groups. The research programme was
developed between April and June 2015.
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The design of the study stages followed the Spanish laws that regulate clinical research in humans (Royal
Decree 561/1993), the Organic Law on Personal Data Protection 15/1999, and the necessary ethics
principles in the 2013 review of the Declaration of Helsinki. An induction meeting was held to inform the
participants, parents and teachers of the nature and objectives of the research. Informed written consents
were signed by the parents and the schools involved, after approval by the School Council.
Participants
Five hundred and forty adolescents aged 12-13 years (50% boys) from eight secondary schools in northern
Spain took part in this study. The selection of the samples and the composition of the groups were chosen
for the sake of convenience. Three hundred and thirteen adolescents from four of the schools made up the
experimental group (EG), while the 227 adolescents enrolled at the other four schools were the control group
(CG). Lost cases and those participants of the EG who received less than half of the sessions were rejected.
Measures and procedures
To assess knowledge, attitudes and beliefs about doping, participants were given the Questionnaire on the
Anti-doping Intervention Programme (CUPIAD in Spanish), validated in adolescents (Álvarez et al. 2017).
This instrument is a Likert scale with responses ranging between 1 (strongly disagree) and 5 (strongly agree),
consisting of 17 items grouped into 5 factors: 1) Concept of doping; 2) Utility of doping; 3) Methods of doping
and consequences; 4) Sport and doping, relating to anti-doping organisations, cases of doping in sport and
ethical questions; and 5) Origin of the conduct, which addresses the reasons for doping. In the study sample,
the instrument showed excellent adjustment indexes following a Confirmatory Factorial Analysis,
(AGFI=0.945; TLI=0.911; CFI=0.929; IFI=0.930; RMR= 0.063; RMSEA =0.037; GFI=0.961; χ2/gl= 1.725) and
acceptable reliability (Cronbach's alpha: 0.751).
The participants filled in the CUPIAD in the presence of the survey interviewer, at the beginning and at the
end of the intervention programme, taking an average of 10 minutes.
The Anti-Doping Intervention Programme (PIAD in Spanish) lasted 1 month. It was developed by Physical
Education teachers at the participating schools who received training prior to the programme. The directives
of the World Anti-Doping Agency (WADA 2014) were used as reference in the design of the programme.
The PIAD consisted of six sessions, each lasting 55 minutes, twice a week. In the first session, the teacher
gave each student a folder with the contents of the PIAD. Five of the sessions were developed through the
practice of physical activity and one was a dynamic session consisting of a group debate in which various
dilemmas regarding doping in competition were analysed. The activities and contents of the PIAD are
specified in Table 1.
Table 1. Activities and contents studied during the Anti-Doping Intervention Programme.
Session
Activity
Contents
Session 1 Moral dilemmas: Debate and Doping goes against the values of the true spirit of
discussion
sport
Session 2 Game “Pirates' treasure”
Principles of fair play
Session 3 Game “Dodgeball”
Principles of fair play
Session 4 Educational Gymkhana
Concept, substances and methods of doping
Session 5 Pre-sports game
Importance of the struggle against doping
Session 6 Sports competitions
The values of the true "Spirit of Sport"
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An active methodology was used in every session, through cooperative learning in small heterogeneous
groups, the allocation of tasks and guided discovery prevailing in the teaching (Duran et al. 2015). They
ended with a debate in which the group reflected together on the sessions, to help assimilate the concepts
(Duran et al. 2015). Lastly, each student at home had to independently complete a small task related to the
objectives developed in the session, to be handed in to the teacher at the end of the PIAD.
Statistical analysis
Values of the measured variables will be presented as mean and standard deviation (±SD). The normality of
distribution was checked with both graphical (normal probability plots) and statistical procedures
(Kolmogorov–Smirnov test). The repeated measures method of the general linear model was used for
differences in dependent variables (knowledge, attitudes and belief about doping). One analysis of variance
was completed: 1) ANOVA 2(groups)×2(time). For the analysis, a 95% confidence level was used (p<.05).
The analysis was completed using the statistical software package for social sciences SPSS (v.21 for MS
Windows).
RESULTS
The results of the effectiveness of the school-based doping prevention programme on the knowledge,
attitudes and beliefs about doping in adolescents are shown in Table 2. The interaction effect (Group×Time)
turned out to be significant in the total scale (p<.001, Eta2=.03) and in its factors Concept (p<.001, Eta2=.004),
Utility (p<.01, Eta2=.02), Sport and doping (p<.01, Eta2=.01) and Origin of the conduct (p<.01, Eta2=.01). In
all of these the knowledge, attitudes and beliefs of the EG on doping improved with respect to the CG, except
for the factor Origin of the conduct, where the results of the CG exceeded those of the EG. No significant
difference was observed for the factor, Methods (p>.05).
Table 2. Effectiveness of the school-based doping prevention programme on the knowledge, attitudes and
beliefs about doping in adolescents.
Effect
Scale about
Pre
Post
Change during
Group×Time
Group
doping
Mean±SD
Mean±SD
intervention
p
Eta2
Control
3.19±0.50
3.31±0.46
▲0.12
Total scale
<.001 0.03
Experimental 3.37±0.54
3.63±0.46
▲0.26
Control
3.62±0.93
3.75±0.85
▲0.13
Concept
<.001 0.04
Experimental 3.82±0.92
4.35±0.63
▲0.53
Control
2.90±0.65
3.03±0.57
▲0.13
Utility
.001
0.02
Experimental 3.11±0.82
3.45±0.79
▲0.34
Control
3.20±0.92
3.19±0.89
▼0.01
Methods
.182
<0.01
Experimental 3.36±0.92
3.48±0.91
▲0.12
Sport and
Control
3.51±0.77
3.57±0.70
▲0.06
.005
0.01
doping
Experimental 3.70±0.72
3.94±0.66
▲0.24
Control
2.67±0.91
3.00±0.91
▲0.33
Origin of the
.003
0.01
conduct
Experimental 2.88±1.00
2.91±1.00
▲0.03
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DISCUSSION
The objective of the study was to assess the effectiveness of a school-based programme for the prevention
of doping on the knowledge, attitudes and beliefs about doping among Spanish adolescents. The results
reveal a positive effect from the intervention on the knowledge, attitudes and beliefs of adolescents with
respect to doping. A more detailed analysis showed that these improvements occurred in the areas related
to the concept of doping, the utility of this and its application to sport. This was not the case in relation to the
doping methods or the origin of the doping conduct, where the EG did not significantly improve with respect
to the CG.
The improvement in the knowledge about doping, its concept, utility and relation to sport observed following
the six-session intervention, is in line with previous studies which demonstrate the effectiveness of similar
programmes (Elliot et al. 2008; Fritz et al. 2005; Goldbert et al. 1996, 2000). The ATLAS programme,
conducted by Goldberg et al. (2000) on 3207 North American male athletes revealed after 10 sessions a
reduction in the use of sports supplements, including steroids, and other illegal substances including
amphetamines, marihuana and narcotics. In addition to improving the eating habits and the practice of
physical exercise and sport. Another example is the ATHENA programme conducted by Elliot et al. (2008),
on 928 female athletes in the United States, which after eight sessions reduced the consumption of weightreducing drugs, unhealthy foods, tobacco, marihuana and alcohol. Accompanied by an increase in selfesteem, as they considered themselves to be better athletes and with a higher capacity to reject drugs.
Similarly, Fritz et al. (2005) demonstrated on 3207 adolescent American football players, that with a schoolbased intervention it was possible to increase knowledge about doping, and this resulted in a critical attitude
and the rejection of doping substances.
Nevertheless, improvement of knowledge was not significant with respect to the methods of doping and their
consequences for health. This may be because some material requires more time to be assimilated, as
claimed by Elliot et al. (2008). One surprising fact was that the knowledge about the origin of doping conducts
of the CG improved more than the EG. A hypothetical explication to this is that, due to the limitations of the
study, an uncontrolled contaminating variant (e.g. talk on drugs) may have biased the results.
The results show that adolescents have a much greater margin for improving their knowledge about doping
and its impact on health, making them more vulnerable to these practices (Boulu 2002; Ozdemir et al. 2005;
Reardon and Creado 2014). Therefore, measures should be aimed at both adolescent athletes and nonathletes (Ozdemir et al. 2005; Dunn et al. 2010; Morente and Zabala 2013; Barkoukis et al. 2016). This type
of school-based measure has proved to be feasible and effective, to a greater or lesser extent, in increasing
knowledge about doping (Elliot et al. 2008; Fritz et al. 2005; Goldbert et al. 1996, 2000). In this respect, we
consider that these aspects should be integrated into the content of the school curriculum. In Spain, the
Education Bill LOMCE (2014) makes no specifications as regards doping. However, it could be incorporated
into content blocks which have been included, for example “management of active life and values” in Primary
Education or “acquisition of healthy lifestyles” in Secondary Education.
The principal innovation of the study is to make the intervention schools-based and not merely extracurricular
aimed exclusively at adolescent athletes. This becomes even more important if we consider that education
is compulsory in those countries with the highest levels of doping, as this would provide access to the whole
of the school-age population.
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Limitations of the study
The selection of the sample and the groups at our convenience is perhaps the main limitation. The length of
the study, only six sessions, is a further limitation to observing major changes. In addition, some of the
questions in the survey may have been either deliberately or accidentally misinterpreted by some
adolescents. Nevertheless, the intentional erroneous information was probably minimised by the fact that the
questionnaire was completed anonymously and revealed a good level of reliability and validity for this age
group. Future studies might introduce similar but longer programmes and analyse the effects on the mediumto long-term behaviour of the adolescents.
CONCLUSIONS
The present study reveals that a school-based programme to prevent doping can achieve significant
improvement in the knowledge, attitudes and beliefs about doping among adolescents. This significant
improvement was observed for the concept of doping, utility of doping and relation between doping and sport.
It was not found to be effective in relation to the methods and origin of doping.
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