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A B S T R A C T

Background: Doping poses a threat to the integrity of sport and the health of athletes who dope, including uni-
versity students. In this systematic review, we identified the content of anti-doping education that universities 
provide, the disciplines mainly targeted by such education (e.g., sports science, medicine, physiotherapy, etc.), 
and the effectiveness of anti-doping education on university students’ anti-doping knowledge, attitudes, and 
other related constructs.
Method: We systematically searched the literature using nine different search engines, manually searched rele-
vant journals, and used pearl growing.
Results: This review included four studies comprising 1,410 university students. The content of the education 
programmes varied, although information about prohibited substances and rules was included in all in-
terventions. Two studies targeted a specific cohort of students (e.g., medical and sports science students), 
whereas the other two recruited university students without specifying the subject discipline. All intervention 
programmes had a positive impact on doping knowledge, two studies had a positive effect on anti-doping atti-
tudes, and one study impacted morality.
Conclusions: These four studies are essential, but methodological limitations mean that better-designed education 
interventions for university students are required. Researchers could assess the effectiveness of education in-
terventions on anti-doping knowledge and key psycho-social variables among this population.

1. Introduction

The World Anti-Doping Code (WADC), which was first issued in 
2004, was created by the World Anti-Doping Agency (WADA) to pro-
mote health, equality, and fairness among athletes (WADA, 2021). This 
code’s strategic objectives were to facilitate harmonizing policies, rules, 
and regulations relevant to monitoring, controlling, and preventing 
doping in competitive sports. The WADC (WADA, 2021) specifies 11 
anti-doping rule violations (ADRVs), leading to sanctions for the 

inflicted parties. These are: (1) prohibited substances in an athlete’s 
sample; (2) use of or attempts to use a prohibited substance; (3) evading 
a test, refusing a test, or failing to submit to a sample; (4) whereabouts 
failures; (5) tampering with a test or attempts to tamper with doping 
control; (6) possessing prohibited substances or methods; (7) trafficking 
or attempts to traffic prohibited substances or methods; (8) adminis-
tering or attempting to administer prohibited substances or prohibited 
methods to athletes; (9) complicity; (10) associating with banned in-
dividuals; (11) Threatening or intimidating others to discourage them 
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from reporting information relating to doping. The most reported ADRV, 
which accounts for about 80 % of all doping misconduct cases, is testing 
positive for a banned substance (Lauritzen, 2022).

According to the International Testing Figures, published annually 
by WADA (2024), using anabolic agents was the most prevalent sub-
stance identified in laboratory tests of athletes’ biological samples. 
Anabolic agents accounted for 40 % in 2021 and 43 % in 2022 of all 
Adverse Analytic Findings across all sports, which represents a signifi-
cant health threat for athletes. Researchers have shown that anabolic 
agents (e.g., testosterone and its derivatives) are associated with kidney, 
liver, and heart dysfunction and failure, hormonal imbalance, higher 
psychiatric symptoms, suicidal ideation and attempts, and cognitive 
decline and abnormal brain ageing (Lindqvist et al., 2013; Bjørnebekk 
et al., 2019). Furthermore, injectable steroids are associated with 
increased risk for a higher prevalence of communicable diseases (e.g., 
hepatitis and HIV; Hope et al., 2014). Although anti-doping organiza-
tions test mainly elite athletes, there is evidence that university athletes 
also take banned substances.

1.1. Doping among university students

Researchers reported that university students used different types of 
drugs, including anabolic agents, to improve athletic performance and 
their physical appearance (e.g., Blank et al., 2016; Dietz et al., 2021; 
Maier et al., 2013; Majori et al., 2017; Papadopoulos et al., 2006; Singh 
et al., 2014). For example, Blank et al. (2016) found that 9.4 % of the 
771 students reported using banned substances, identical to the per-
centage of students from Cameroon (Guessogo et al., 2021). Perfor-
mance enhancement drug use among university students is not limited 
to athletic performance and physical appearance improvements but also 
extends to cognitive enhancement. Maier et al. (2013) found that 13.8 % 
of 6275 Swiss students abused prescription drugs for cognitive 
enhancement. Majori et al. (2017) reported a similar figure, as 11.3 % of 
Italian students engaged in cognitive enhancement drug use. Sharif et al. 
(2014) found that 25.3 % of university students living in the United Arab 
Emirates self-reported using cognitive enhancement drugs, too. Much 
lower use of PEDs was reported by Erickson et al. (2019), who reported 
that 99 % of their sample had not used growth hormones or anabolic 
androgenic steroids, whereas 95 % reported not taking cocaine, heroin, 
or methamphetamine in the previous three months.

While biological testing helps in doping monitoring and control, 
education provides an effective medium for doping prevention (Cléret, 
2011). Scholars have suggested that anti-doping education should target 
both athletes and athlete support personnel (ASP), which embraces a 
broad category of professionals (e.g., medical doctors, physiother-
apists/sports therapists, nutritionists, and pharmacists; Patterson et al., 
2023). Indeed, a broader range of professionals, including psychologists, 
other mental health professionals, and lawyers, can play a vital role in 
informing anti-doping research and practice (Viret, 2020). One way of 
increasing awareness and knowledge of professionals who may work, 
directly or indirectly, with athletes is through their formal education at 
university. This is explicitly stated in the Recommendation (Rec, 2016) 
of the Monitoring Group on Anti-Doping Education Guidelines for Ter-
tiary Education of the Council of Europe: “By taking […] anti-doping 
studies, the students/specialists will gain and improve their skills in order to 
being capable of influencing the careers of both young talents and high per-
formance/elite level athletes towards clean sport behavior” (p.2). Never-
theless, the related research suggests that university students 
(Aguilar-Navarro et al., 2022; Akarsu and Yalman, 2023) and currently 
serving professionals that would be best suited to offer advice about 
substances, such as pharmacists (Lemettilä et al., 2021) and medical 
doctors (Backhouse and McKenna, 2011; Dunn et al., 2023), have poor 
knowledge and skills to support doping prevention efforts.

1.2. Doping knowledge and attitudes among students on sports courses

Aguilar-Navarro et al. (2022) examined knowledge of doping among 
Spanish students from 26 universities studying for an undergraduate 
degree in sports science. These students demonstrated a “modest 
knowledge” of anti-doping regulations and prevention. Their findings 
were comparable to sports science students from Turkey (Akarsu and 
Yalman, 2023), Poland (Posiadala et al., 2006), and Kenya (Rintaugu 
and Mwangi, 2020). University students possess minimal knowledge 
about doping. Finally, physical education students who played team 
sports demonstrated more knowledge of doping than individual sport 
athletes (Lok et al., 2010).

Regarding doping attitudes held by sports students, Puchades and 
Molina (2020) reported that 94.25 % were against PEDs being legalized, 
which is like Morente-Sánchez et al. (2015), who also found that most 
disagree with using PEDs. In contrast to these two studies, Van-
grunderbeek and Tolleneer (2010) found that students in a sports sci-
ence programme in Belgium had developed a more favorable attitude 
towards doping over time. Interestingly, Rintaugu and Mwangi (2020)
reported that sport science students had a more favorable attitude to 
doping than physical education students (Rintaugu and Mwangi, 2020). 
Given the general lack of education for sport-based students, scholars 
have explored where they receive their knowledge from. Worryingly, 
this includes the media (Posiadala et al., 2006; Vangrunderbeek and 
Tolleneer, 2010) and social media, such as social influencers, for in-
formation about different substances (Shalby et al., 2018). Due to these 
findings about knowledge and attitudes, scholars have argued for 
anti-doping education to be included in university syllabuses (e.g., 
Aguilar-Navarro et al., 2022; Rintaugu and Mwangi, 2020).

1.3. Knowledge and attitudes towards doping among pharmacy students

The research regarding knowledge and attitudes towards doping 
among undergraduates with pharmacy degrees revealed some alarming 
findings, considering athletes may consult pharmacists for information. 
For example, Awaisu et al. (2015) reported that 85 % of Qatar pharmacy 
students did not know WADA existed. El-Hammadi and Hunien (2013)
found that 90 % of Syrian pharmacy students did not know that several 
drugs (e.g., narcotics, beta-blockers, and diuretics) were on WADA’s 
prohibited list. Forty-one per cent of Japanese students were unaware 
that over-the-counter drugs may contain substances on the banned list. 
Education appears very important, given that Chan et al. (2019) found 
that pharmacy students who studied a drug in the sports module 
demonstrated more knowledge about doping, less favorable attitudes, 
and the need to implement doping prevention when working as a 
pharmacist. All these studies concluded that pharmacy students required 
more information about doping and that this information should be 
incorporated into their undergraduate degrees because many pharmacy 
students consider doping prevention as an important part of their job.

1.4. The present study

In summary, individuals pursuing degree qualifications in disciplines 
directly related to sports have very little knowledge about doping. Some 
researchers have called for the inclusion of anti-doping education within 
university courses to combat this problem (e.g., Aguilar-Navarro et al., 
2022; Rintaugu and Mwangi, 2020) because this is likely to reduce 
doping among this population and help them promote clean sport after 
graduating. However, researchers have yet to systematically review the 
literature on the doping provision for university students, which iden-
tifies content, effectiveness, and target populations (i.e., the types of 
students recruited). The purpose of this systematic review was threefold: 
(1) to identify the content of anti-doping education that universities 
provide, (2) to identify the disciplines mainly targeted by such education 
(e.g., sports science, medicine, physiotherapy, etc.), and (3) examine the 
impact of anti-doping education on university students’ anti-doping 
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knowledge, attitudes, and other related characteristics. Understanding 
current doping provisions for students will allow researchers, univer-
sities, and national anti-doping organizations to develop ‘best practice’ 
education courses for undergraduate and postgraduate students.

2. Method

2.1. Information sources and search strategy

Aligned with the revised PRISMA guidelines (Page et al., 2020) and 
previous systematic studies (e.g., Nicholls et al., 2016, 2017, 2021), we 
used three distinct search strategies to identify studies that met our 
search criteria and thus explore the impact of anti-doping education 
programmes on knowledge and psychosocial factors. The first and sec-
ond authors used the following search engines: Academic Search Pre-
mier, CINAHL Complete, Education Research Complete, ERIC, Medline, 
PsycARTICLES, PsycINFO, Google Scholar, and SPORTDiscus. We 
accessed these search engines in February 2024. No date limit was 
placed on the searches. Based on a previous systematic review of doping 
(Nicholls et al., 2017), the following keywords were used: “anabolic”, 
OR “androgenic steroids”, OR “blood doping”, OR “blood transfusion”, 
OR “doping”, “drugs”, OR “gene doping”, OR “growth hormone”, OR 
“performance-enhancing drugs”, OR “nutritional supplements”, OR 
“pharmaceuticals”, OR “stimulants”, OR and “substance”). These words 
were used in conjunction with “university students” AND “students” 
AND “education”, AND “doping attitudes”, AND “doping knowledge”, 
AND “doping attitudes”, AND “doping intentions”, “doping suscepti-
bility” AND “doping behavior”.

Secondly, journals with a track record of publishing doping research 
were also searched. These were: Addiction (1903 to 2024), Archives of 
Pediatrics and Adolescent Medicine (2000 to 2017), British Journal of 
Sports Medicine (1964 to 2024), Clinical Journal of Sports Medicine 
(1991 to 2024), European Journal of Clinical Pharmacology (1968 to 
2024), International Journal of Sport and Exercise Psychology (2003 to 
2024), International Journal of Sport Psychology (1994 to 2024), In-
ternational Journal of Sport of Sports Medicine (1980 to 2024), Journal 
of Adolescent Health (1980 to 2024), Journal of Applied Sport Psy-
chology (1989 to 2024), Journal of Child and Adolescent Substance 
Abuse (1990 to 2024), Journal of Clinical Sport Psychology (2007 to 
2024), Journal of Drug Education (1971 to 2024), Journal of Drug Issues 
(1971 to 2024), Journal of Health Psychology, (1996 to 2024), Journal 
of Science and Medicine in Sport (1998 to 2024), Journal of Sport 
Behavior (1990 to 2024), Journal of Sport and Exercise Psychology 
(1979 to 2024), Journal of Sports Sciences (1983 to 2024), Psychology 
of Sport and Exercise (2000 to 2024), Medicine and Science in Sports 
and Exercise (1969 to 2024), Performance Enhancement and Health 
(2012 to 2024), Research Quarterly for Exercise and Sport (2001 to 
2024), Scandinavian Journal of Medicine and Science in Sport (1991 to 
2024), Sport, Exercise, and Performance Psychology (2011 to 2024), 
Substance Abuse Treatment, Prevention, and Policy (2006 to 2024), and 
The Sport Psychologist (1987 to 2024). The third and final strategy 
involved searching all the reference lists of papers that met the inclusion 
criteria, which is known as Pearl Growing (Hartley, 1990). A protocol 
was not prepared, as the information is provided in the manuscript.

2.2. Eligibility criteria

To be included in this systematic review, articles had to be primary 
research, published in peer-reviewed journals, and written in English. 
Additionally, studies identified anti-doping education programs pro-
vided by universities to any of their students (i.e., sports students, 
medical students, law students, etc.). Articles were also required to 
explore the effectiveness of the anti-doping interventions on doping 
knowledge, attitudes, intentions, susceptibility, and/or behavior. Pri-
mary research articles not published in peer-reviewed journals or sys-
tematic reviews and meta-analyses were excluded. Book chapters, 

reports, editorials, and articles not in English were also excluded. The 
total number of identified records was 1104 (see Fig. 1). After removing 
101 abstracts, titles, and duplicates, we screened 235 records. Because of 
this screening process, we excluded 191 studies. A second assessment 
involved reading the full papers was conducted for the remaining 44 
studies (Lefebvre et al., 2019). Forty studies were excluded from the 
review because they did not meet the eligibility criteria, access was not 
available for the full paper, or the study was considered irrelevant. Four 
studies met the inclusion criteria and were included in this systematic 
review.

2.3. Assessment of methodological quality and risk of bias

The Cochrane Collaboration’s Risk of Bias tool (Higgins et al., 2011), 
which was adopted by Ntoumanis et al. (2014) and utilized by Nicholls 
et al. (2017, 2021), assessed the bias risk among the four studies. Hig-
gins et al.’s tool facilitates the systematic bias assessment within 
experimental, longitudinal, and cross-sectional studies. Research papers 
are scored as low risk, unclear, or high risk. Studies that scored low risk 
in each criterion were considered low risk. A study that scored high risk 
on one or more criteria was considered high risk. A study that scored 
unclear on one criterion was scored as unclear (see Table 1 for criteria 
scores and Table 2 for risk bias evaluations).

The first author (Nicholls) assessed the four included papers on the 
criteria presented by Ntoumanis et al. (2014). The second author 
(Lazuras) then applied this criterion to assess the risk of bias and 
methodological quality. Two papers required discussion (Murofushi 
et al., 2018; Poussel et al., 2013). The issue was resolved after this dis-
cussion, and Nicholls and Lazuras reached a 100 % agreement.

3. Results

3.1. Study characteristics

One thousand four hundred ten university students participated in 
the four studies included in this systematic review (M = 352.5, SD =
528.49). The number of students ranged from 58 (Poussel et al., 2013) to 
1143 (Murofushi et al., 2018) participants. Students resided in China 
(Deng et al., 2022), Japan (Murofushi et al., 2018), Spain (García-Martí 
et al., 2022), or Switzerland (Poussel et al., 2013). All studies recruited 
males and females (See Table 1). Three studies adopted a 
quasi-experiment design (Deng et al., 2022; García-Martí et al., 2022; 
Poussel et al., 2013), and one study was cross-sectional (Murofushi et al., 
2018).

3.2. Anti-doping education content

Two studies (Deng et al., 2022; Murofushi et al., 2018) used WADA’s 
Athlete Learning Programme about Health and Anti-Doping (ALPHA). 
The ALPHA is an online education program, not specifically designed for 
university athletes, which contains sessions on the following topics: 
ethical reasons for not doping, medical reasons why athletes shouldn’t 
dope, the doping control process, rights and responsibilities of athletes, 
therapeutic use exemptions, whereabouts, maximizing performance 
without doping, and identifying the risk factors for doping. The two 
remaining studies developed their anti-doping education intervention 
for university students. García-Martí et al. (2022) developed a course 
that lasted for 28 h and included topics such as regulations, lists of the 
consequences of doping, and how to prevent doping. Finally, Poussel 
et al. (2013) programme lasted one day. It contained information on 
various topics such as being physically active and healthy, women, 
pregnancy, sports, and doping in sports. Interestingly, Poussel’s inter-
vention was the only program that reported using role plays and 
included training on how students could speak to athletes about doping 
and manage situations in which suspected doping cases.
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3.3. Target group of students

Two studies targeted a specific cohort of university students. Poussel 
et al. (2013) recruited medical students, whereas García-Martí et al. 
(2022) recruited university students attending a sports degree. The other 
two studies recruited university students without specifying the degree 
course. However, Deng et al. (2022) reported a sample of athlete and 
non-athlete university students, whereas Murofushi et al. (2018)
exclusively recruited university student-athletes.

3.4. Effectiveness of the anti-doping provision

All four studies reported that the anti-doping program positively 
affected some of the doping variables assessed. For example, three 
studies (e.g., Deng et al., 2022; García-Martí et al., 2022; Poussel et al., 
2013) reported that the anti-doping education interventions increased 
doping knowledge, whereas Murofushi et al. (2018) found an increase in 
doping knowledge, but only when the students received anti-doping 

education on more than one occasion. The education programs posi-
tively influenced a variety of psycho-social factors. This includes atti-
tudes (Deng et al., 2022; Poussel et al., 2013), morality (García-Martí 
et al., 2022), and confidence in speaking about doping (Poussel et al., 
2013). However, education programs did not positively impact the 
doping likelihood (e.g., Deng et al., 2022).

4. Discussion

This systematic review explored the content of anti-doping educa-
tion, identified the target group of students, and reported the impact of 
anti-doping provision among university students. Anti-doping education 
among university students is essential (e.g., Aguilar-Navarro et al., 
2022; Rintaugu and Mwangi, 2020) because these are the individuals 
who can promote clean sports in their jobs as sports scientists, physi-
cians, pharmacists, and lawyers after graduating. Educating these in-
dividuals is essential because some students lack knowledge about 
doping (e.g., Akarsu and Yalman (2023), and there is worrying evidence 

Fig. 1. PRISMA Flow Diagram.
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Table 1 
Risk of Bias.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Deng et al. (2022)


Garciá-Marti ́ et al. (2022) 

Murofushi et al. (2018)
       

Poussel et al. (2013)


Risk of Bias: Low = , Unclear = , High =
Table Note: The risks of bias in studies included were assessed using the criteria below. Studies were assessed as having a) no or low risk of bias or b) potential risk of 
bias. The criterion for all studies involved: Sampling - 1. Participants are randomly selected, 2. Sample sizes are adequate, 3. Participants are representative of various 
demographic groups; 4. If some participants were excluded from the analyses, the exclusion is justified; 5. Participants were matched on other meaningful de-
mographics when group comparisons were made, and 15. Other risks of bias. Measures - (i.e., 6. Validated measures are used, or the authors have provided sufficient 
supportive information on the psychometric properties of the measures they devised; and 7. The measures used were clearly defined and were appropriate. The 
criterion for studies that adopted a longitudinal or prospective design included 8. The authors examined whether dropout is random. 9. Missing data were treated 
appropriately. Finally, the following criterion was used for experimental designs: 10. Allocation sequence generated to produce comparable groups. 11. Allocation was 
concealed, 12. Whether blinding was done and its effectiveness, 13. Outcome data for all outcomes were reported. Incomplete outcomes due to attrition and exclusions 
were addressed, and 14—no selective outcome reporting.

Table 2 
Study Characteristics.

Authors and 
Year

Participant information Instrumentation Design Intervention Risk of bias 
assessment

Main findings

Deng et al. 
(2022)

64 students from three 
universities in 
Shanghai, China.

Knowledge about doping was 
assessed using 12-item ALPHA 
questionnaire. The Chinese 
version of the Performance 
Enhancement Attitude Scale 
(PEAS), and doping likelihood 
(Ring et al., 2019).

Quasi- 
experimental.

World Anti-Doping Agency’s 
Athlete Learning Programme 
about Health and Anti-Doping 
(ALPHA).

High. The intervention group scored 
significantly higher on doping 
knowledge than the control 
group. Favorable attitudes 
towards doping were 
significantly lower after the 
intervention, in comparison to 
pre-intervention, for the 
experimental group. The 
intervention did not impact 
doping likelihood.

Garciá- 
Marti ́ 
et al. 
(2022)

145 sport science and 
physical activity 
students (m = 106, f =
39) from Spain.

A Spanish version of Donovan 
et al.’s (2015) research package 
for anti-doping organizations, 
which assessed knowledge of 
PEDs and morality.

Quasi- 
experimental.

Comprised of three parts: (1) 1 
hour introduction, (2) 25-hour 
online section, which include 
regulations and lists of 
prohibited substances, the 
consequences of doping, the 
prevention of doping, and 
values. (3) 1-hour live session.

High. Differences between pre- and 
post-intervention indicated 
more knowledge about the 
impact of PEDs on 
performance and health, and 
more students being morally 
against doping.

Murofushi 
et al. 
(2018)

1,143 students (m =
514, f = 629) from 
several Japanese 
universities.

The ALPHA questionnaire, 
which contains 12 questions.

Cross- 
sectional.

The education was not 
standardized, because anti- 
doping education is “informally 
and arbitrarily implemented.” 
It includes lectures, booklets, 
and the internet.

High. University students who were 
educated on more than one 
occasion scored significantly 
higher than the students who 
had only received anti-doping 
education once.

Poussel 
et al. 
(2013)

58 medical students (m 
= 33, f = 25), from 
Switzerland, who were 
in their final year of the 
General Practitioner 
training scheme.

A questionnaire adapted from 
Laure (1997), which assessed 
knowledge about PEDs, 
experience with doping, 
attitudes toward doping, and 
commitment to anti-doping 
prevention.

Quasi- 
experimental.

A one-day training programme. 
In the morning programme, 
there were 4, 45-minute 
sessions on exercise physiology; 
physical activity and public 
health; women, pregnancy, and 
sport; and doping in sport. In 
the afternoon, the group was 
split into the experimental 
group who engaged in role 
playing to strengthen the 
students’ assertion to prevent 
doping, and the control group 
who received education on 
non-doping topics.

High. Prior to the intervention, 97% 
of the medical students 
believed that they were not 
sufficiently trained about 
PEDs and doping prevention. 
88% felt they had an 
important role to play in anti- 
doping. The intervention 
increased doping knowledge, 
and role playing was 
important in increasing the 
student’s ability to prevent 
doping by identifying 
individuals who wanted 
medication for hidden 
performance enhancement 
reasons.
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of university students doping (e.g., Dietz et al., 2021). As such, 
embedding anti-doping education within the university curriculum can 
reduce doping behaviors, improve athletes’ health, and promote clean 
sports. Despite this, only four studies assessed the effectiveness of an 
anti-doping education programme among university students. Overall, 
these four studies revealed that anti-doping education enhanced the 
level of doping knowledge among university students (Deng et al., 2022; 
García-Martí et al., 2022; Murofushi et al., 2018; Poussel et al., 2013). 
Two studies also found the education reduced favorable doping attitudes 
(Deng et al., 2022; Poussel et al., 2013), and one study found it influ-
enced morality (García-Martí et al., 2022), which are critical factors in 
predicting doping (i.e., Elbe and Brand, 2015; Ntoumanis et al., 2014) 
even though researchers have explored doping knowledge and attitudes 
among sport-related (e.g., Posiadala et al., 2006) and pharmacy students 
(e.g., Awaisu et al., 2015), the education interventions were designed 
exclusively for sport and medical students, even though graduates from 
other courses, such as law, nutrition, physiotherapy may be approached 
by athletes when they start working in their profession.

There were discrepancies between the length of the interventions, 
ranging from a day course (e.g., Poussel et al., 2013) to 28 h of education 
(García-Martí et al., 2022). Due to inconsistencies in the content of the 
interventions and measures used to assess the outcomes, it is unclear 
whether the length of the intervention impacted its effectiveness. Future 
scholarly activity could assess the impact of education duration and 
content to establish recommendations for optimal duration and content 
of anti-doping education. Further, the content of the programmes 
seemed centered around rules and regulations, which, although very 
important, other anti-doping interventions have also provided infor-
mation on promoting clean sport, positive values, self-esteem, and 
well-being (Nicholls et al., 2020), which may be a more practical 
approach. Interestingly, role-plays were used in Poussel et al.’s 
anti-doping education with auspicious results. Carroll et al. (2007) re-
ported that well-designed role-playing impacted the behaviours and 
attitudes of medical trainees. Farahani et al. (2019) also found that 
nursing students in a role-play education condition had superior 
learning outcomes to those in the control group. Role-plays were used in 
the iPlayClean (Nicholls et al., 2020) anti-doping education for 
high-level adolescent athletes and should be considered good practice 
for future anti-doping interventions.

4.1. Limitations

A limitation of this systematic review relates to the number of studies 
that met the inclusion criteria and the risk of bias in those four studies. 
Only four studies examined the impact of an anti-doping education 
programme among university students and university student-athletes. 
However, the median number of papers in a Cochrane review is 5.5 
(Useem et al., 2015), and the median number of participants for each 
review was 945 (Mallett and Clarke, 2002). Although this systematic 
review falls below the median for the number of research papers in 
Cochrane reviews, the number of participants in this systematic review 
was higher than the Cochrane mean number. Further, there are 
anti-doping education programs provided by universities for students 
and health professionals, such as the HealthPro Advantage: Anti-Doping 
Education for the Health Professional (CME), which Stanford University 
created, but the effectiveness of this has not been reported in 
peer-reviewed journals. Another limitation relates to the bias among the 
papers included in this systematic review. All four studies scored high 
for the risk of bias (Deng et al., 2022; García-Martí et al., 2022; Mur-
ofushi et al., 2018; Poussel et al., 2013), which means that the inter-
pretation of these findings should be taken with caution and exemplifies 
the necessity for well-designed anti-doping education interventions for 
university students.

4.2. Recommendations for future

4.2.1. Research and practice
More methodologically robust anti-doping education studies are 

required to assess anti-doping education’s effectiveness for students 
accurately. Such studies should utilize a randomized controlled trial 
design, be fully powered, and involve randomly recruited students from 
different disciplines. Following this, researchers can provide evidence- 
based guidelines on how to deliver, structure, and what to include in 
anti-doping education for university students.

Furthermore, the present review corroborates the findings from 
previous research (e.g., Aguilar-Navarro et al., 2022; Akarsu and Yal-
man, 2023) that university students studying for a degree relevant to 
sport have poor anti-doping knowledge. Unless concerted efforts are 
made to improve university students’ knowledge about doping, the 
future generation of professionals working with athletes will not have 
sufficient skills and knowledge to prevent doping in sports.

The Council of Europe’s Anti-Doping Education Guidelines for Ter-
tiary Education provide a framework for implementing measures 
ensuring that university students develop the essential skills and 
knowledge required to tackle doping effectively in their post-graduation 
professional practice. It should be noted, however, that these Guidelines 
were developed based on the 2015 WADC. As such, they are almost ten 
years old and require revising to reflect the changes applied in the 2021 
WADC and contemporary anti-doping research. Anti-doping education 
in tertiary education is required because doping is widely acknowledged 
as a public health ‘time bomb’ that requires attention (UKAD, 2021). 
The Council of Europe’s guidelines specify the degree programmes most 
relevant to implementing anti-doping education for students, spanning 
different disciplines. These include sports journalism, physical educa-
tion, science, physiology, ethics, pharmacology, nutrition, medicine, 
administration, management, and sports law. Where tertiary education 
institutions offer no sport-specific degree programmes, the guidelines 
recommend that anti-doping education is embedded within the general 
degree programme of the disciplines identified.

5. Conclusions

The present review indicated that the extant studies on university- 
provided anti-doping education have addressed only sports science 
(García-Martí et al., 2022) or medical students (Poussel et al., 2013). 
Therefore, there is scope to expand the anti-doping education provision 
offered by universities/tertiary education institutions by targeting a 
more comprehensive range of disciplines per the guidelines’ specifica-
tions. Universities could also offer anti-doping education to all sports 
clubs within their institution to raise awareness of the dangers of doping 
and to promote clean sports. Finally, more robust designs are required, 
particularly randomised controlled trials of anti-doping education 
interventions.
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Abstract 2 See the PRISMA 2020 for Abstracts checklist. 2
INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of existing knowledge. 7
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used.

7–8
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applicable, details of automation tools used in the process.

7

Data collection process 9 Specify the methods used to collect data from reports, including how many reviewers collected data from 
each report, whether they worked independently, any processes for obtaining or confirming data from study 
investigators, and if applicable, details of automation tools used in the process.

10

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were compatible 
with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if 
not, the methods used to decide which results to collect.

7

10b List and define all other variables for which data were sought (e.g. participant and intervention 
characteristics, funding sources). Describe any assumptions made about any missing or unclear information.

9

Study risk of bias assessment 11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, 
how many reviewers assessed each study and whether they worked independently, and if applicable, details 
of automation tools used in the process.

9–10

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or 
presentation of results.

11

Synthesis methods 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study 
intervention characteristics and comparing against the planned groups for each synthesis (item #5)).

11

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing 
summary statistics, or data conversions.
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13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. NA
13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis 

was performed, describe the model(s), method(s) to identify the presence and extent of statistical 
heterogeneity, and software package(s) used.
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13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup 
analysis, meta-regression).
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13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. NA
Reporting bias assessment 14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting 

biases).
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Certainty assessment 15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. NA
RESULTS 
Study selection 16a Describe the results of the search and selection process, from the number of records identified in the search to 

the number of studies included in the review, ideally using a flow diagram.
28

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they 
were excluded.
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Study characteristics 17 Cite each included study and present its characteristics. 25–26
Risk of bias in studies 18 Present assessments of risk of bias for each included study. 24
Results of individual studies 19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) 

an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or 
plots.

25–26

Results of syntheses 20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 25–26
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the 

summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical 
heterogeneity. If comparing groups, describe the direction of the effect.

NA

20c Present results of all investigations of possible causes of heterogeneity among study results. NA
20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. NA

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis 
assessed.
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Certainty of evidence 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. NA
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