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Abstract

Background: Some athletes use Performance-Enhancing Drugs (PEDs) to improve their performance. These substances can have severe side
effects, potentially harming the athlete’s health in the short or long term and in some cases, leading to death. The use of these substances is often
clandestine and lacks proper medical supervision. The consequences of such use are not well understood by athletes, and greater awareness could
prevent hazardous usage.

Research Objectives: This study aimed to assess the level of knowledge about the consequences of using various widely used performance-
enhancing substances among elite and amateur athletes.

Research Methods: We conducted a cross-sectional survey using an anonymous online questionnaire. Participants included members of the
Israeli Olympic team, professional athletes from various sports, and amateurs who regularly train in diverse sports. We compared the knowledge
levels across these groups.

Results: A total of 452 athletes, consisting of 125 professionals and 327 amateurs, completed the questionnaire. The average knowledge scores
were 46.0 + 17.5 for professionals and 50.8 + 17.7 for amateurs. Adjustments for age, education, and gender differences revealed no significant
discrepancies in scores between groups. A higher level of education and older age were associated with better knowledge scores. Only 35% of
respondents had previously received training on prohibited substances, and those who had trained scored higher in both groups, although the scores
remained inadequate.

Conclusions: Contrary to expectations, most athletes are unaware of the risks associated with PED use. Our findings suggest that updating and
enhancing educational programs through the national doping prevention agency could mitigate the consumption of dangerous substances and
prevent associated health risks.

Keywords: Performance Enhancing Drugs (PEDs), Drugs in Sports, PEDs awareness and attitude, PEDs knowledge

@ @ This work is licensed under Creative Commons Attribution 4.0 License |A]SSM.MS.ID.000526. Page 1 of 6


http://dx.doi.org/10.33552/AJSSM.2024.02.000526
https://irispublishers.com/ajssm/
https://irispublishers.com/ajssm/
https://irispublishers.com/ajssm/
https://irispublishers.com/ajssm/

Academic Journal of Sports Science & Medicine Volume 2-Issue 1

Introduction

The use of performance-enhancing drugs (PEDs) is widespread
among professional and amateur athletes across numerous sports.
A meta-analysis published in the Journal of Sports Medicine and
Physical Fitness indicates that PED usage rates are about 3-5%
among children under 18 and 5-15% among adults, although actual
figures for adults may be as high as 15-25% [1]. Analysis of 7,289
blood tests from 2,737 elite track and field athletes revealed a 14%
increase in detections from 2001 to 2011 [2]. These substances,
which include various unauthorized drugs and banned performance
methods, pose significant health risks. PEDs are classified into
three categories: prohibited at all times, prohibited in-competition,
and prohibited in specific sports, with each category subdivided
into specific substances as defined by the World Anti-Doping
Agency (WADA) [3]. A substance or method is banned if it enhances
performance, harms the athlete’s health, or violates the spirit of the
sport.

Prohibited substances include anabolic agents, hormones,
peptides, growth factors, beta-2 agonists, metabolic modulators,
masking agents, stimulants, narcotics, cannabinoids,
glucocorticoids, all known for their potential health risks [4,5].
Illegal practices such as blood doping and gene doping are also
prohibited due to their health implications [5]. Recent studies
have focused on both the physiological and psychological impacts
of doping, exploring detection methods and understanding
why athletes use these substances, aiming to develop effective
educational and preventive measures [6,7,8]. Research suggests
that the lack of objective data on PEDs means that availability and

and

awareness are key predictors of use among athletes unfamiliar with
the risks [9,10-14]. This highlights the urgent need for improved
educational programs [6].

There is a scarcity of research on athletes’ awareness of PED
risks, often due to accessibility issues and reluctance to participate
in studies, even anonymously [8]. Enhancing understanding of these
risks could help develop more effective education strategies [9].
The Israel National Anti-Doping Agency is committed to upholding
the integrity of sports through adherence to the rules and spirit
of competition [8,9]. This study aims to assess the awareness and
knowledge of Israeli amateur and professional athletes regarding
the risks associated with PED use. We anticipate a general lack of
awareness, particularly among amateurs, influenced by age and
experience, with greater familiarity expected with street drugs
than with PEDs.

Methods

This study received approval from the Helsinki Committee
of the Tel-Aviv Sourasky Medical Center and was conducted in
cooperation with the Olympic Committee in Israel.

Participants

Participants included professional athletes from the Israeli
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Olympic squad and amateur athletes found on different online
Israeli forums and social media groups.

Questionnaire

The anonymous questionnaire (Appendix) was designed
by one of the authors and approved by a member of the Israeli
National Committee for Drug Prevention in Sports who is an expert
in sport physiology. The first part of the questionnaire included 17
questions on knowledge about PEDs. Each question was worth 6
points and the final score ranged from 0 to 102, with a score of over
60 considered a passing grade. The validity of the test (face validity)
was based on the fact that it involved all prohibited drug groups
that are used by athletes, as recognized by the Israeli National
Committee for Drug Prevention in Sports and based on the WADA
criteria [3]. The questionnaire was passed on to a wider group of
experts (members of the administration of the national agency for
drug prevention in sports) and to medical students, and non-expert
non-selective individuals. The second part of the questionnaire
included several subjective questions about the behavior and the
viewpoint of the athlete with regard to PEDs and demographic
questions, such as whether the responder was a professional or
amateur athlete, age, sex, education, years in the sport, and the type
of sport. The internal reliability of the first part of the questionnaire
was calculated by checking the connection between overall score
and the individual score for each question.

Methodology

The questionnaire was sent via email to be filled anonymously
on the internet (without any identifying information of the athlete
except for age and the branch of sport) to all members of the broad
Israeli Olympic squad (about 100 athletes) between February 2017
and September 2017 and on social media groups and forums of
amateur athletes.

Statistical analyses

The amateur and professional groups were compared by means
of the ANOVA test for continuous variables and the chi-square test
with categorical variables. The knowledge score of the amateur
and professional groups, including each of the variables that
significantly differed between the groups in univariate analyses (p
< 0.05), were compared with ANOVA multivariate analyses.

Results
Characteristics of the athlete groups:

A total of 452 participants consisting of 125 professional and
327 amateur athletes were enrolled in this study. The amateur
group was comprised mainly of those whose sports were running
121), weightlifting (n = 62), and triathlon
participants (30). The professional group was comprised mainly of
individuals whose sports were athletics (including running) (n =
32), triathlons (n = 11), and sailing (n = 11) (Figure 1).

long distances (n =
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Figure 1: Distribution of individual sports by the professionals and amateur groups surveyed in the study.
N\ J

A comparison of the sociodemographic variables between fewer years of education (p < 0.0005). The groups also differed
the two groups is presented in (Table 1). The professional group by intensity of practice, with most of the professionals claiming
included more females (44% vs. 23.2% for the amateurs), their to practice 20 hours of more per week (42.4%) compared to the
mean age was younger (24.1 + 6.3 vs. 32 + 12.2 years) and had majority of amateurs who reported training 4-7 hours per week.

Table 1: Comparing sociodemographic variables between professional and amateur athletes.

Gender
Male 251 (76.8) 70 (56.0) <0.0005
Female 76 (23.2) 55 (44.0)
Education
Elementary 4(1.2) 8(6.4) <0.0005
High school 103(31.6) 85 (68.0)
Bachelor’s degree 148 (45.4) 25 (20.0)
Advanced academic degrees 71(21.8) 7 (5.6)
Age (meant S.D) 32+12.2 24.05+6.3 <0.0005
Hours of weekly practice
1-4 84 (25.7) 3(24) <0.0005
4-7 118 (36.1) 3(24)
7-10 82 (25.1) 12 (9.6)
10-15 31(9.5) 22 (17.6)
15-20 11 (3.4) 32 (25.6)
20+ 1(0.3) 52 (42.4)
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Knowledge score (Table 2):

The amateurs had a higher knowledge score (50.8 + 17.7)
compared to the professionals (46.0 £+ 17.5, p = 0.008). The
knowledge score differed between groups, independent of gender
(0.02), with no differences between genders (0.2). However, when
the knowledge score stratified into age groups, the differences
between the groups disappeared (p = 0.15), but age groups
differed significantly (p < 0.0005) with an interaction effect (p

= 0.007): specifically, the score was associated with age for the
amateur group, while the age group of 24-32 years had the highest
knowledge score for the professional group. When the knowledge
score was stratified according to the subgroup of education level,
the difference in the knowledge score between the amateurs and
professionals disappeared (p = 0.4), while there was a significant
association between education and knowledge score in both groups
(p <0.0005) (Table 2).

Table 2: Comparison of knowledge scores of selected variables between professional and amateur athletes.

All 327(100%) 125(100%) 50.8+17.7 46.0+17.5 0.008
Gender 0.2 0.02 0.7
Male 251(76.8) 70 (56.0) 51.2+17.7 47.4%17.1
Female 76 (23.2) 55 (44.0) 49.5+17.8 44.1+15.6
Age groups*y <0.0005 0.15 0.007
<24 87 (27.9) 60 (49.6) 42.3+13.9 43.8+16.8
24-32 98 (31.4) 48 (39.7) 57.5+16 46.7+14.9
>32 127 (40.7) 13 (10.7) 51.3+18.5 51.6+21
Education <0.0005 0.4 0.6
<12y 107 (32.8) 93 (74.4) 44.8+14.8 44.3+16
>12y 219 (67.2) 32 (25.6) 53.8+18.3 50.9+17
Informed about risks with PED use? <0.0005 0.02 0.8
Yes 108 (33.2) 53 (42.4) 55.5+17.5 51.7+18.8
No 188 (57.8) 54 (43.2) 49.4+17.6 43+13
Unsure 29 (8.9) 18 (14.4) 43.2+15 37.9+13.1
Knows definition - “prohibited substance” <0.0005 0.05 0.6
Yes 143 (43.7) 64 (51.2) 55.2+18 49+16.4
No 63 (19.7) 36 (28.8) 41.8+15.2 39.4+13.6
Unsure 121 (37.0) 25(20.0) 50.3+16.8 47.8+18.3
Ever used prohibited substance? 0.6 0.1 0.2
Yes 26 (8.0) 12 (9.6) 55.4+18.7 42.6x14
No 277 (84.7) 104 (83.2) 51£17.5 46.3x17.1
Unsure 24 (7.3) 9(7.2) 43.6x17.3 46.4+12.6

ANOVA, p Var*G (interaction between amateurs and professionals’ groups and variable (i.e. gender, age groups)). #Age was unknown for 15 ama-

teurs and 4 professional subjects.

When comparing mean knowledge score by the participants
response (yes, no, unsure) to the question of receiving information
regarding prohibited substances, the amateurs knowledge score
was significantly higher than the professional independent of the
response (p=0.02), and in both groups, a higher scores associated
to the individuals that received more information regarding
performance enhancing drugs, and the lower grades were associated
to those that reported not receiving such information (p<0.0005).
When comparing the knowledge score based on the response to the
question “do you know the definition of a prohibited substance”,
the difference remains between the professionals and amateurs
(p=0.05), and the response in both groups, had a direct association
to the grade in a way that those responding positively received a

higher score in the knowledge test (p<0.0005). When comparing
knowledge score based on the answers to the question “did you
ever use a prohibited substance”, there is no relation between the
response and the knowledge score, and that the difference between
amateurs and professionals disappeared as well “The score of the
amateurs to the question of ever having received knowledge about
PEDS was significantly higher than that of the professionals.....

Distribution of responses to questions requiring
knowledge (Table 3):

More than half of the participants did not know the answer
to 9 out of 11 knowledge-based questions on possible side effects
of PEDs (questions 6-9, 11, 13-15, 17). For example, 50% of the
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subjects were not familiar with the possible side effects of anabolic
steroids (questions 6-7), which are the most widespread substances
in current use. In contrast, more than 50% of individuals correctly
answered 5 out of the 6 questions that covered general knowledge of
doping, (questions 1-6). For example, over 50% of the participants
correctly answered the two questions on cannabis (questions 2 and

PEDs were life-threatening (questions 13 and 15), and that 36%
of them did not know that there were reported deaths of athletes
that consumed stimulants (question 2). The mean score for each
question was significantly higher (p < 0.0005) between those that
replied correctly compared to those who got a question incorrect
on each of the 17 questions (Table 3).

16). Most of them, however, did not know that the side effects of

Table 3: Distribution of responses and relation to knowledge score.

o Which among the following substances is a proven performance enhancer in Correct 70.6 526175 <0.0005
long-distance running and is not included in the list of prohibited substances? Mistake 29.4 41.6+155
Q2 Under which substance use was there a reported death of an athlete during a Correct 638 53.4+16.7 <0.0005
riding competition? Mistake 362 42.1+16.8
Correct 583 54.9+16.4 <0.0005
Q3 How can cannabis use help an athlete?
Mistake 41.7 41.6%16.3
Correct 55.2 55.8+16.9 <0.0005
Q4 What do athletes take to prevent exhaustion?
Mistake 448 41.5%15
Qs Which among the following prohibited substances is commonly used among Correct 616 55.516.1 <0.0005
bicycle racers? Mistake 384 39.4:15.1
Q6 Which among the following is the most common substance used in 100-meter Correct 46.6 56.9+16.7 <0.0005
runners? Mistake 534 42.8+15.7
Correct 49.7 55.6+17.4 <0.0005
Q7 S1. Which among the following may be a possible side effect of testosterone?
Mistake 50.3 43.1£15.5
Correct 47.2 56.9+16.6 <0.0005
Q8 S1. Which among the following may be an irreversible side effect of testosterone?
Mistake 52.8 42.6%15.6
Correct 42.8 59.2+16.8 <0.0005
Q9 S2. Which among the following may be a possible side effect of erythropoietin?
Mistake 57.2 42+14.3
Correct 50.3 55.3+16.4 <0.0005
Q10 | S2.Which among the following may be a possible side effect of growth hormone?
Mistake 49.7 43.2+£16.6
Correct 35.1 55.3%¥18.1 <0.0005
Q11 S3. What can be a possible side effect of overdosing of salbutamol (inhaler)?
Mistake 64.9 46.1+16.5
Correct 65.6 54+18.2 <0.0005
Q12 S4. What is a possible side effect of tamoxifen?
Mistake 344 46.9+16.8
Q13 S5. What is a possible life-threatening side effect of urine deception substances Correct 283 57.2¢18.9 <0.0005
combined with physical activity? Mistake 717 46.2+16.1
Correct 46.4 56.7+16.8 <0.0005
Q14 S6. What is a possible side effect of Ritalin?
Mistake 53.6 43+15.8
Correct 49.9 57.1+17.2 <0.0005
Q15 S7. What is a possible side effect of morphine?
Mistake 50.1 41.6+14.3
Correct 51.2 57.9+16.4 <0.0005
Q16 $8. What are side effects of cannabis use?
Mistake 48.8 40.4+14
Correct 479 54+17.9 <0.0005
Q17 S9. What are possible side effects of cortisol use?
Mistake 52.1 45+16.3
Discussion survey revealed that 8.4% of respondents admitted using prohibited

substances, which contrasts with historical data suggesting a usage
rate of 15-25% [1]. Additionally, random testing by the Israel
National Anti-Doping Agency showed that the detection rate in

In alignment with our hypotheses, this study confirms a
significant gap in athletes’ understanding of PED side effects. The
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Israel (0.9%) aligns closely with global figures (approximately 1%)
as per WADA standards [3]. Despite a higher average knowledge
score among amateurs (50.8) compared to professionals (46),
both scores fall below the proficiency threshold of 60, indicating
widespread ignorance. The analysis also highlighted that age and
education significantly influence knowledge scores, yet these factors
balance out, showing no overall difference between amateur and
professional groups when controlled. Notably, older professionals
tended to score higher, suggesting increased awareness with age,
while competitive pressures lessened. Education level directly
correlated with knowledge, underscoring the role of intellectual
resources in understanding PED risks.

Only 35% of participants had previously received formal
education on PEDs, yet even among these individuals, knowledge
scores remained disappointingly low. This points to the educational
interventions’ inadequacy rather than their total
Interestingly, participants who knew the definition of a prohibited
substance scored higher, though their overall knowledge was still
insufficient for understanding the associated risks. Given that only
a small fraction of respondents admitted to PED use, and many may
have withheld their true usage habits due to the survey’s sensitive
nature, the actual prevalence of PED use could be underestimated.

absence.

This underreporting highlights the critical need for enhanced
educational programs that not only address the definition but also
the detailed consequences of PED use. Our findings indicate that
current educational efforts are not sufficient to significantly impact
athletes’ understanding of PEDs, suggesting an urgent need for
enhanced educational strategies.

Limitations

We believe that we may face Information-Bias and Selection-
Bias due to the nature of the questionnaire, and even though it is
anonymous, some athletes might fear to participate or reveal the
truth about using performance enhancement drugs.

Conclusion

The use of PEDs continues to represent a serious source of
worry that has been expanding in recent years.

The Israel National Anti-Doping Agency is responsible for
preventing the phenomenon of drug use by athletes and promote
clean sports. In addition, it is the job of the agency to educate
athletes. Using the values and conclusions collected in this study, it
will be possible to create a new education program. This will allow
adding more components necessary and important for preventing
the phenomenon of drug use in sports and prevent damages and
risks to the health of athletes posed by using PEDs.
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