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Abstract
Doping in sport is not only an issue in adult but also in adolescent athletes. Prevention measures shifted from secondary
prevention and detection towards primary prevention, often based on education as deterrent for future doping behavior.
Prior to developing the latter, target groups need to be identified and their current state of knowledge and doping use,
respectively susceptibility needs to be assessed. The current study aims at evaluating Austrian adolescent athletes’
knowledge about doping and its side effects and relates it to doping susceptibility and current substance use. A selfreporting questionnaire was distributed to 1,310 adolescent athletes and included socio-demographic and situational data
(e.g. training, trainer team, competitions etc.) as well as questions about current substance use (not necessarily prohibited),
doping susceptibility, knowledge about substances and side effects. The overall knowledge was at a satisfying level (mean of
0.73 of 1.0) with low doping susceptibility (0.77 of 4.0) and substance use indicators (prevalence between 0.3% and 5.8%).
Doping knowledge was positively associated with gender and male athletes have an increased knowledge about side effects
when compared to females (0.74 vs 0.70; p<0.05). There was no association between knowledge and doping susceptibility
and a very low negative association with current substance use (r=-0.08, p<0.05). Even though there are still diverse findings on the preventing power of profound knowledge, it can be concluded that this knowledge cannot be the exclusive and
unique pillar in doping prevention. A suggestion would be to change the focus of prevention from purely informing to rather
inclusively educating athletes and their surrounding network.
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Introduction

Doping, as the violation of the regulations written down
in the World Anti-Doping Code (WADC) [1] leads to
competitive advantages in sport, even though this
argument has been discussed at length in the literature
[2-4]. Doping can still be regarded as issue in sport,
being unfair and immoral. Among others, research focused
on the prevalence of substance misuse with regards to

anabolic steroids and on creating so-called risk profiles of
performance enhancing substances (PES) users [5-7] as
well as growth hormones [8]. Results outlined that doping
in sport is not only an issue in adult but also in adolescent
elite sport. Whitehead et al. [9], Tanner et al. [10] and Scott
et al. [11] showed a consumption rate of anabolic steroids
of 2.5% - 5.3% in adolescents, aged 13 to 19. Based on these
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findings, research in doping has shifted away from detection and secondary prevention and increasingly been
directed towards primary prevention of doping through
education to avoid new incidences [12]. The hypothesis
behind was that athletes who have an increased knowledge about doping and especially about health affecting
side effects will be deterred from applying negative doping behavior. The same was reflected by Strelan and Boeckmann [13], who developed the theoretical “Drugs in Sports
Deterrence Model” that, among others, includes cost and
benefit appraisal. Increased knowledge about negative consequences of doping (e.g. bans, health effects) is
supposed to lead to a cost appraisal which exceeds the
benefit appraisal, deterring the athlete from doping and
athletes’ surrounding personnel from doping encouragement.						
An essential component for preparing educational material is the identification of target groups and the evaluation of their current state of knowledge about doping and
especially the health affecting side effects. Even though
still in its infancy, some research has already been
conducted on the knowledge and the attitudes of athletes
[5,14-19], coaches [20,21], medical personnel [22-25]
and parents [26]. Results of these studies demonstrate
some consistent findings with respect to knowledge and
attitudes. Groups questioned generally endorse statements
which characterize the use of prohibited substances as
ethically and morally reprehensible, whereas knowledge
about prohibited substances and especially about their
medical side effects showed the need for improvement.

The current study is a follow up study of Fürhapter et al.
[15], expanding the study population from Tyrol to entire
Austria and evaluates athletes’ knowledge about doping
and its side effects. Socially desirable responding, which is
said to be present if athletes, especially junior athletes [27],
are directly asked about their doping beliefs and behavior
[28] might bias results. Therefore, the questionnaire of the
follow up study was slightly adapted. As suggested by
previous researchers, doping susceptibility, indirectly
questioning PES use, and said to be an addictional proxinal correlate for predicting negative doping behaviour
(e.g. PES use) [13,29,30], was included in addition to
actual substance use. Summarizing, the current scientific work aims at two major goals. It intends to evaluate the general knowledge about doping and its health
affecting side effects to draw comparisons to previous
evidence and secondly, it wants to link general knowledge
about doping and its health affecting side effects not only
to current substance use, but also to doping susceptibility,
which was, to our best knowledge not analyzed hitherto.
						

Methods

Ethics statement
The current study was performed in accordance with the
ethical standards laid down in the 1964 Declaration of

2
Helsinki. Prior to the collection of data, this cross-sectional survey study was reviewed for human subjects
protection and approved by the ethics committees of the
Medical Universities of Innsbruck, Graz, Vienna and the
ethics committee of the county of Lower Austria (Innsbruck: AN3854, 284/4.1., Graz: 23-206 ex 10/11, Vienna: 1096/2010, St.Pölten: GS4-EK-4/121-2011). It
is part of a research project evaluating knowledge and
attitudes of Austrian junior elite athletes, their parents
and trainer. All study participants were informed about
the study goals and provided written informed consent.
Based on Austrian law (§21 ABGB), children aged 14 and
above (matching the age criteria of the study sample) are
politically mature minors who were, in this specific
situation, allowed to sign the written informed consent
form on their own. The written consent forms from all
participants were detached from the survey prior to analyses
and kept in a separate storage.			
Study design

Austrian elite sport schools were invited to participate
in this research project and in total, ten sport schools in
five Austrian counties (Salzburg, Vienna, Styria, Lower
Austria, and Vorarlberg) agreed to participate. Survey
data was collected over a period of one year between
April, 2010 and April, 2011 by distributing self-reporting
questionnaires to Austrian junior athletes between the
ages of 14 and 19 years. Athletes received a copy of the
questionnaire and were asked to directly fill in the forms
with at least one member of the study team attending. Data
was collected by the study team at the end of the session.
Questionnaire structure

The questionnaire was self-reporting and defined in
an easy answer format. Within the socio-demographic
section, questions with respect to age, sex and school
as well as parents’ education, training and competition routines and general questions (nominal scales) on
whether athletes know about the World- and National
Anti-Doping Agency (WADA and NADA Austria) were included. Another question referred to the sport practiced
and allowed multiple responses. For analyses this item
was grouped high risk sport and low risk sport. “High
risk” sports included at least one of the following (athletes could indicate more than one sport): running, swimming, bodybuilding, cross-country skiing, biathlon, biking,
athletics and triathlon as classified in previous research [26].
Next to socio-demographic variables, the following
constructs were included to answer the main
research questions: 				
Substance use

Athletes were provided with a list of 11 substances
(cigarettes, snus, anabolic steroids, human growth hormones, alcohol, stimulants, nutritional supplements,
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Statistical analysis

cannabis, diuretics, cocaine and erythropoietin (EPO)) and
asked about the frequency of use during the last 12 months
(5-point likert scale; “never” – “very often”). Since previous
literature indicates an association between PES use and
the use of non-prohibited substances (e.g. tobacco, alcohol)
[31], these were also included within the list.

Data was analyzed using SPSS 20.0 (Statistical Package
for the Social Sciences, Chicago, Illinois). To picture the
study population, descriptive statistics were used including mean±standard deviation (SD). Non-parametric tests
were applied (pK-S<=0.05). Mann-Whitney U-Tests were
used to compare doping susceptibility, doping knowledge
(general and about side effects) between gender, risk sport
as well as PES offer. Kruskal-Wallis test was used to analyses
differences in doping susceptibility with respect to the
variables “school”, “trainer team”, “competition/year” and
“parents’ education”. By applying post-hoc Mann-Whitney
U-Tests, differences were located; p-values were adapted
using Bonferroni correction.

Doping susceptibility

This construct was operationalized for presenting the
athletes four hypothetical situations followed by the
question of whether they would be willing to take
prohibited substances within these scenarios (e.g., “Your
strongest opponent has doped, and you know about it.
Would you take prohibited substance to increase your
chances of winning?”), as previously described in the
literature (Barkoukis et al., 2014; Hodge et al., 2013;
Lazuras et al., 2010) (Cronbach’s-α=0.82). Items utilized a
five-point Likert scale (0=“no” –4=”yes”). For data analyses,
a construct mean was calculated by adding up the responses and dividing this value by the total number of items
(min=0, max=4).

Spearman correlation analyses were used to analyze associations between doping susceptibility, doping knowledge
(general and about side effects) as well as substance use.
Results are displayed with the corresponding correlation
coefficient r and the significance value p. Partial correlation
analysis were used to control for gender and age. Mulitcollinearity (tolerance value as well as r-values of bivariate
correlation analyses) and skewness indices were verified
to analyze whether applying a linear multiple regression
analysis was valid. The two-sided significance level was defined with p<0.05.

General doping knowledge

This section included five items with respect to whether
certain substances are listed on the WADA 2010 prohibited
list (true-false format) and additionally seven items on for
whom doping is prohibited (e.g. “doping is prohibited for
elite athletes only”). For data analyses a total score was
computed. A score of 1 was achieved when all questions
were answered correctly, whereas a score of 0 indicated no
correct answer at all.

Results

Demographic data
The total sample consists of 1,265 Austrian junior athletes
with a mean age of 16.2±1.5 years (response rate 96.6%).
Two thirds of the sample are male (66.9%) and 61.3%
visit a “Sportgymnasium” (i.e. sport high school), whereas 15.2% visit a national intensive training center, 12.5%
a commercial high school and 2.2% a regional intensive
training center. Aside their parents, 14.1% of the fathers
have obtained university degrees (10.9% of the mothers).
A fifth of the athletes reported to participate in “risk sport”
as defined by the authors of this study.

Knowledge about health effecting side effects

This section included 11 items with respect about
possible health affecting side effects of anabolic steroids
(true-false format). For data analyses a total score was
computed. A score of 1 was achieved when all questions
were answered correctly, whereas a score of 0 indicated no
correct answer at all.
Table 1: Association of situation factors with substance use

Training/we
ek
Training
Schedule
Trainer
Team
Competition/
year
Cigarettes
Snus
AS
Growth
Hormones
Alcohol
Stimulants
NS
Diuretics
EPO
* p<0.05,
2010)

Trainin
g/week
1.0

Training
Schedul
e

Traine
r
Team

Competitio
n/year

Cigarettes

Snu
s

AS

Growth
Hormon
es

Alcohol

Stimulants

NS

Diuretics

EPO

.03

.012

.40***

.25***

-.19***

-.00

.05

.04

-.17***

.01

1.0

.05

.23***

-.01

.03

.00

-.07**

.08**

.03

-.00

-.13***

.21**
1.0

.09**
.17***
1.0

.06*
.06*
.52***

.29**
.18***
-.01

.14**
.14***
.18***

.40***

.29***
1.0

.37***
.31***
1.0

-.24***
-.14***
-.13**
1.0

1.0

-.18***

-.02

-.07*

-.04

-.07*

.12***

-.01

.05

.05

.06*

-.01

-.01

.08**

.03

.03

.00
.07*
.06*

.08**
.10***
.56***

.06*
.08**
.47***

.02

.36***

.31***

.00
.17***
.05
.87***
1.0
** p<0.01,*** p<0.001; AS anabolic steroids; NS nutritional supplements; EPO: Erythropoetin; bold: prohibited substances (WADA list
1.0

.08**
1.0

-.01

.18***

.07*
.12***
1.0

.03
.20***
.07*
1.0
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Table 1: Association of situation factors with substance use

Training/week
Training
Schedule
Trainer Team
Competition/
year
Cigarettes
Snus
AS
Growth
Hormones
Alcohol
Stimulants
NS
Diuretics
EPO

Training
/week

Training
Schedule

Trainer
Team

Competition/
year

Cigarettes

Snus

AS

Growth
Hormones

Alcohol

Stimulants

NS

Diuretics

EPO

1.0

.40***

.29***

.37***

-.24***

.05

.03

.012

-.17***

.01

.23***

-.01

-.01

***

***

***

-.00

.05

.04

-.18

-.02

.18

.05

.05

.31***

-.14***

-.01

.03

.00

-.13***

-.07**

.06*

-.01

-.01

1.0

-.13**

.08**

.03

-.00

-.07*

-.04

.08**

.03

.03

1.0

.21**
1.0

.09**
.17***
1.0

.06*
.06*
.52***

.29**
.18***
-.01

.14**
.14***
.18***

.00
.07*
.06*

.08**
.10***
.56***

.06*
.08**
.47***

1.0

-.07*

.12***

.02

.36***

.31***

.03
.20***
.07*
1.0

.00
.17***
.05
.87***
1.0

1.0

.40
1.0

.25

-.19

***

1.0

.08
1.0

**

***

*

.07
.12***
1.0

* p<0.05, ** p<0.01, *** p<0.001; AS anabolic steroids; NS nutritional supplements; EPO: Erythropoetin; bold: prohibited substances (WADA list 2010)

Sport (high- vs. low-risk), working with a trainer team,
and amount of training per week was not associated with
doping susceptibility; yet, the number of competitions per
year showed significant differences in doping susceptibility
(p=0.009). Bonferroni-corrected post-hoc tests resulted in
a marked difference in susceptibility between 5 – 10 competitions and more than 10 competitions a year (0.60±0.78
vs. 0.82±0.87; p=0.03). Lastly, those athletes who were offered performance enhancing substances showed a higher mean doping susceptibility (1.25±1.05 vs. 0.69±0.8;
p>0.001) and current substance use (except for diuretics)
was associated with doping susceptibility (0.07≤r≤0.22;
0.001≤p≤0.05) (refer to table 2).

doping institutions. Almost 30% indicated that nutritional
supplements are prohibited, 59.3% correctly indicated they
are not on the prohibited list. In terms of therapeutic use
exemptions (TUE), 80.4% of the athletes indicated not to
be familiar with this term. Respectively, 67.5% and 80.9%
did not know that a TUE is needed for asthma medication
(i.e. terbutalin) and peptide hormones. The mean knowledge scores for general doping knowledge and knowledge
about side effects are 0.73±0.09 and 0.73±0.14 respectively (not significant) and show a significant positive association (r=0.21, p<0.001). Both are positively associated
with age (r=0.31 and r=0.35; p<0.001) but only knowledge
about side effects is significantly associated with gender ( ;
male=0.74±1.4 vs.a ;female=0.70 ±1.5; p<0.005).

Table 2: Associations between Supplement Use, Doping Susceptibility and Doping Knowledge

DS
DK

KSE

Cigarettes
Snus
AS

HGH

DS

1.00

DK

-.04
1.00

KSE

.05
.21***
1.00

Cigarettes
.20***
-.05
.01

1.00

Snus

AS

HGH

Alcohol

Stimulants

NS

Hashish

Diuretics

Cocaine

EPO

.05

-.09**

-.07*

.05

-.03

.15***

.01

-.02

-.07*

-.01

.18***
-.03
.23***
1.00

Alcohol

Stimulants

.15***
-.14***
.07*

.16***
1.00

.12***
-.08*
.07*

.10**

.52***
1.00

NS

Hashish

Diuretics
Cocaine
EPO

.22***
-.01
.48***
.32***
.01

-.02

1.00

.12***
-.01
.20***
.16***
.30***
.16***
.14***
1.00

.14***
.16***
.01

.08*
.06
.02
.03

.13***
1.00

.18***
-.03
.40***
.25***
.34***
.27***
.26***
.26***
.07*

1.00

.05
-.01

.15***
.15***
.57***
.46***
.11**

.31***
.10**

.30***
1.00

.18***
-.11***
.18***
.23***
.73***
.59***
.07*

.32***
.05

.56***
.63***
1.00

* p<0.05, ** p<0.01, *** p<0.001
DS: Doping Susceptibility; DK: Doping Knowledge; KSE: Knowledge about Side Effects; AS: Anabolic Steorids; HGH: Human Growth Hormone; EPO:
Erythropoetin

.067*
-.02

.14***
.15***
.55***
.44***
.10**

.30***
.10**

.29***
.97***
.64***
1.00

Knowledge about doping and its side effects

A third of the athletes (33.5%) indicate to know the WADA
2010 prohibited list (significantly more men; p=0.003),
54.2% know the WADA and 66.5% know the NADA as anti-

Athletes, who know about WADA and NADA display significantly higher knowledge scores (p<0.001). Those athletes
who indicated to know the 2010 prohibited list reported
better scores in knowledge about side effects (p<0.001).
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Additionally general knowledge about doping and
knowledge about side effects was negatively associated
with current use of anabolic steroids, growth hormones
and cocaine (r=-0.14, p<0.001 and r=-0.08, p<0.05 and
r=-0.11, p<0.001; r=-0.08, p<0.01 and r=-0.07, p<0.05 and
r=-0.07, p<0.05) respectively.

Knowledge about health affecting side effects of doping was
significantly associated with doping susceptibility, yet only
marginally (r=-0.08, p=0.005). Associations of supplement
use (PES and non-PES) with doping knowledge and doping
susceptibility, controlled for gender and age are outlined in
table 2. Stepwise linear multiple regression analyses was
not expedient due to a high mutlicollinearity between (tolerance <0.5) and extreme skewness for some of the predicting factors.

Discussion

The current study aimed at evaluating the knowledge and
PES use, respectively susceptibility of Austrian adolescent
athletes aged 14 – 19 years. The mean doping susceptibility was very low, yet some of the athletes reported to have
used PES during the last 12 months. Generally, knowledge
about doping and its side effects, which was at a good level
in this sample, was negatively associated with athletes’ current substance use, even only marginally. It did not show
associations with doping susceptibility though. There are
uncertainties in terms of therapeutic use exemptions and
its use.
Current doping susceptibility and PES use

Athletes were not only questioned in regard to PES but
also to substances such as alcohol, tobacco and nutritional supplements. A review by Dodge and Hoagland [31]
outlined that the use of anabolic steroids was associated
with additional use of alcohol, tobacco and cannabis use.
These findings are supported by the results of this study.
Moderate associations were also found for using different
PES (e.g. anabolic steroids, growth hormones and diuretics; 0.52≤r≤0.56), which is likewise in line with previous
research [16]. Yet, most of previous research indicates that
the PES used the most are anabolic steroids [32], which
could not be supported by our study. Results of this study
were rather in line with Strano, Rossi and Botre [33] where
stimulants were the substances most often used. Generally, the prevalence rate of substance use in this study was
quite low which is comparable with previous literature on
adolescents’ use of PES [15,16,34]. As suggested by previous researchers, we used an additional measure of doping
susceptibility as proximate to PES use, which was shown to
be very low as well. Previous research used this method of
proposing hypothetical questions to athletes as well with
similar results [35].
Overall, prevalence and doping susceptibility are quite
low. Yet, there is a range of prevalence rates that cannot be
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denied and according to Laure [36], this fact is founded in
different approaches on how to question PES use (e.g. provide the PES list in advance or not). Associations with PES
professionalism of training including trainer team, schedule, amount of training and competitions per year (only
non-prohibited substances). Whereas these findings are
in line with most of previous research especially in regard
to age and gender associations [16], Laure [36] also found
associations between training hours and prohibited PES
use. Additionally, research analyzing predictors for doping
susceptibility and PES use, additionally including psychosociological variables, mostly resulted in non-significant
associations of gender and age [27,30,37].

Interestingly, doping susceptibility was positively associated with both current use of prohibited and non-prohibited
PES. One could hypothesize that it does not matter whether
a substance is prohibited or not, if an athlete is susceptible
to enhance performances with the help of substances. This
assumption finds support in the finding that the use of nonprohibited and prohibited PES is positively associated as
well.
Knowledge about doping and its side effects

Half of the respondents knew the WADA and almost 70%
knew the NADA Austria, yet only a third indicated to know
the WADA prohibited list. This statement contrasts the
finding that the general knowledge score of the athletes
is actually quite good (0.73). Athletes classified most of
the substances correctly. This finding is in line with some
of the previous research that confirmed a good overall
knowledge about doping substances and methods
[15,17,38] and contrasts others that reported bad
knowledge [18,19,39]. Especially, the low percentage of
athletes knowing the prohibited list is in line with previous
research [15,18].

In contrast to earlier findings, the knowledge about
health affecting side effects of the current sample did not
significantly differ from their general knowledge and
was equally good (0.73). This finding is surprising and
attests Austrian adolescent athletes a good knowledge
about health affecting side effects, which was not found in
any of the previous studies, where knowledge about side
effects was, except for one study [38], significantly lower than general knowledge about doping [10,15,16,40].
The finding that male athletes had a significantly better
knowledge about side effects supports findings of a
study from Schwellnus et al. [39]. Notably the studies by
Tanner et al. [10] and Williamson [40] were performed in
the early 90s and it seems that educative prevention with
respect to side effects was successful in view of the current
findings. This can be seen as positive development if, as
stated by deterrence theories such as the one of Strelan and
Boeckmann [13], the knowledge about the negative health
affecting side effects has the potential to deter the athletes
using prohibited PES.

Cite this article: Blank et al. Associations between Doping Knowledge, -Susceptibility and Substance Use of Austrian Junior Elite Athletes? J J Sport Med. 2014, 1(1): 001.

Jacobs Publishers
A lack in knowledge that deserves further attention is
the one in regard to TUEs. The majority of the athletes is
not familiar with this term and in addition does not know
that TUEs are needed for certain asthma medication. Yet,
athletes targeted in this research were adolescents, which
can be expected to be in good health and which might
not often be in direct contact with medication. Another
explanation might be that the majority of these athletes
is not part of a testing pool yet, therefore only needing a
retrospective TUE in cases of testing. There are to our best
knowledge no studies that explicitly questioned the knowledge about TUEs, which is why comparisons are hard to draw.
Nevertheless, a special focus of educational programs
should be directed on the issue of TUEs to prevent doping
by mistake.
Doping knowledge and its association with doping
susceptibility and PES use

The hypothesis that a profound knowledge might deter
athletes from using PES can be ratified in parts by our
study. There were some negative associations between
knowledge and PES use (growth hormone, anabolic steroids and cocaine) within the Austrian sample, yet they
were all rather marginal. Likewise, previous research outlines diverse results. Wanjek et al. [19] found evidence for
associations between knowledge about doping and doping behavior. However, results of a Tyrolean study found
only very weak correlations [15] and additional research
from Canada and the UK showed no correlations at all
[28,41-43]. The problem of socially desired responses
when directly asking sensible questions such as PES use
were acknowledge in this study by additionally introducing the variable of doping susceptibility that is said to be
a proximate step to PES use [30,44]. Interestingly, general
knowledge about doping and knowledge about side effects
was not associated with doping susceptibility. Either, significant associations with PES use and doping knowledge
are founded in the big sample size but are not relevant
(supported by the low r-values) or doping susceptibility
is not a direct proxy to behavior indicating that there are
additional steps in between being doping susceptible (not
influenced by knowledge) and finally applying negative
doping behavior (influenced by knowledge). Either way, in
view of the correlation analysis, results must not be interpreted in terms of cause-effect relationships but rather as
associations.

In terms of the theory by Strelan and Boeckmann [13],
knowledge about side effects does not seem to act as
deterrent. Even though, athletes have quite a good picture about the negative results of doping they still apply
negative doping behavior. One explanation could be
linked to the time factor. Using prohibited PES to win a
competition is present, negative health affecting side
effects that might (or might not) occur in the future are
mentally too far away to function as deterrent. The time
factor was acknowledged very early by Ajzen and Fishbein
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[45] as part of their theory of planned behavior,even though
this theory focused on attitudes in relation to behavior and
not on deterrence factors per se. Another explanation could
be found in the sensation seeking theory that was shown to
be a predictor of positive and negative risk behavior among
adolescents [46].

Limitations

Some limitations of this study need to be addressed. The
questionnaire used in this study is self-reporting, even
though adding the construct of doping susceptibility,
socially desirable behavior might eventually result in over
or underestimation of the findings. In a previous study by
Barkoukis, Lazuras, and Tsorbatzoudis (2014), the effects
of socially desirable behavior were actually rather small. In
addition, athletes were allowed to indicate participation in
more than one sport, which precludes conclusions on their
main, competitive sport. The high prevalence of athletes
indicating that nutritional supplements are prohibited (almost 30%) might result of a misunderstanding of the question. There is the possibility that some of the athletes specified “yes” to the question but relating it to contaminated
nutritional supplements. Lastly, due to its cross-sectional
and observational nature of this study, the results may not
be interpreted causally. Correlations analyses only provide
information on possible predictors of doping susceptibility, but further research in the form of case-control studies
is needed to define causes in order to develop future prevention strategies. In this regard, social science research on
doping is still in its infancy.
Conclusion and Prospective

This study generally shows a good knowledge about doping substance and methods as well as their side effects
even though only a third of the athletes report to know the
WADA prohibited list. In view of the hypothesis that a profound knowledge, especially about the health affecting side
effects, might be an efficient deterrent for doping use, these
findings were promising. Yet, also shown by the results,
there is merely any association between doping knowledge
and doping susceptibility and/or behavior. It seems that
doping is too complex as to assume its prevalence could be
decreased by solely informing athletes about the phenomenon and its side effects. Even though a profound knowledge is necessary for the athletes, especially about TUEs,
to prevent doping by mistake, others variables need to be
incorporated within future prevention strategies as well.
Even though there are still diverse findings on the preventing power of profound knowledge, it can be concluded that
this knowledge cannot be the exclusive and unique pillar in
doping prevention. A suggestion for further research would
be to change the focus of prevention from only informing
to rather inclusively educating athletes. This means to
also include their surrounding personnel within prevention strategies and to go into more detail with respect to
ethical issues. Additionally, supplementary socio-psycho-
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