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Limited research exists on the health and injuries of South African senior netball players. Senior netball players may be at greater risk of injuries and chronic disease due to their age. To treat these conditions, they may use prescription and over-the-counter (OTC) medications and, therefore, may be more vulnerable to unintentional doping. The primary aim of this study was to determine the health status, medication use and attitudes towards doping of South African senior netball players. A cross-sectional descriptive design was employed to collect data by means of an online survey. The validated 8-item Performance Enhancement Attitudes Scale (PEAS) was used to gather information on the netball player's attitudes towards doping. Descriptive statistics were used to describe the data using proportions (categorical), means (normally distributed, continuous) and medians (non-normal distributed, continuous). Doping prevalence and accompanying 95% confidence interval were calculated. Sixty senior netball players consented and completed the self-report questionnaire. The prevalence of chronic disease was 11.67%. Asthma and other conditions such as depression and attention-deficit/hyperactivity (ADHD) had the highest prevalence of 3.33%. The prevalence of chronic prescription medication use was 8.33% and 66.67% of the netball players reported receiving prescription injections, medications or utilizing OTC medications for treating injury or illness suffered 1–6 weeks before or during competition. The netball players do not have a lenient attitude towards doping. The prescription and OTC medication use could put this cohort of netball players at risk of unintentional doping. Anti-doping education aimed at senior athletes may be beneficial to reduce the risk of unintentional doping due to prescription and OTC medication use for injury or illness.
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1 Introduction

Netball's physical demands are characterized as dynamic, high-intensity and intermittent (1, 2). Netball is a team-based sport that is played over 60 min in elite level ranks (1, 2). A team consists of 7 positions, namely: Goal Shooter, Goal Attack, Wing Attack, Centre, Wing Defense, Goal Defense, and Goal Keeper (1, 2). Together, the physical, technical and tactical demands of the sport impose unique mental skills and physicality from netball players (2).

Medication (prescription and OTC) and nutritional supplement use may assist athletes in maintaining optimal health and performance and assist in rapid recovery from injury and illness (3–5). Nutritional supplements may include vitamin, mineral, herbal powder, carbohydrate and protein powder preparations that do not contain anabolic agents prohibited by the World Anti-doping Agency (WADA) (6). Research indicates that the incidence of prescription medication use by athletes is 20% higher than that of the general population. Upon searching the literature, no studies on prescription and OTC medication use in netball players specifically could be found.

Athletes competing at collegiate and elite level ranks consume more nutritional supplements compared to sedentary or physically active populations. Netball players have reported taking nutritional supplements to maintain health, as part of a dietary routine, to boost immunity, from peer recommendations, to improve energy and performance, to reduce fatigue, to improve strength, for sponsorship endorsements and for travel requirements (7). Additionally, medication (prescription and OTC) and nutritional supplement use are common amongst athlete populations, as well as amongst the older general populations (8). Older athletes have also been reported to utilize diuretics, statins and beta-adrenergic blocking agents for the treatment and management of chronic diseases, and may make them vulnerable to committing unintentional doping violations (8).

The detection, usage and possession of prohibited performance enhancing drugs (PEDs) and methods to improve performance or attempt to influence doping test results are collectively termed “doping” and are banned by national and international sport governing bodies and by WADA (9–12). The percentage of athletes that test positive for doping remains consistent at 1%–2% annually (13–15).

No studies measuring attitudes towards doping, prescription and OTC medication and nutritional supplement use in netball could be sourced. Information on health status, prescription and OTC medication use and attitudes towards doping in South African senior netball players may guide future anti-doping programs and interventions in this cohort, as well as other netball players or athletes. This study aimed to determine the health status, medication use and attitudes towards doping of South African senior netball players.



2 Materials and methods


2.1 Study design and ethical considerations

The study was a quantitative, cross-sectional, descriptive study. Data was collected by means of an online self-report questionnaire in compliance with the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) guidelines. The study received ethical approval from the Research Ethics Committee of the Faculty of Health Sciences at the University of Pretoria (REC number: 373/2022).



2.2 Participants (selection and description)

South African senior netball players are defined as athletes actively representing the Spar Proteas and/or athletes actively playing in professional netball competitions. The South African senior netball players studied are affiliated with Netball South Africa, which is a full member of World Netball, the sole internationally recognized governing body for netball (16, 17). A non-random, purposive sampling of a defined group of netball players was conducted. A total of 110 netball players gave written informed consent and completed the online self-report questionnaire. Following the data cleaning process, incomplete surveys were excluded, and 60 netball players’ responses were analyzed.



2.3 Data collection

The prevalence of chronic disease and medication used to treat chronic disease was determined. Information on medication prescribed and purchased OTC shortly before or during a competition was sampled. The validated 8-item Performance Enhancement Attitudes Scale (PEAS) was used to gather information on the netball players’ attitudes to doping (18). A pilot study was conducted on 10 senior South African netball players to assess question validity and consistency and limit survey bias. Permission was granted by the South African Netball Federation (NSA) to conduct the study. The online self-report questionnaire using the Qualtrics platform was distributed to senior netball players by NSA and the district head members via an email link provided by the researchers.



2.4 Statistical analysis

Descriptive statistics were used to describe the data using proportions (categorical), means (normally distributed, continuous) and medians (non-normally distributed, continuous). Doping prevalence and the accompanying 95% confidence interval were calculated.




3 Results


3.1 Participant demographics

The majority of the netball players fell within the 18–25 years age range (65%), 23% within the 25–30 years age range, and 11.67% within the 35–40 years age range.

Three netball players did not answer the question regarding netball playing experience. Just over 86% of the netball players had more than 10 years’ experience, 6.67% had 5–7 years’ experience and 1.67% had 2–4 years’ experience. A total of 90% of the netball players participated in netball more than 3 times per week, 8.33% participated 2 times per week and 1.67% participated 1 time per week.

Concerning netball playing position, 35% of the netball players played Goal Shooter, 30% played Goal Defense, 11.67% played Wing Attack, 11.67% played Goalkeeper, 6.67% played Centre, and 5% played Wing Defense.

Over 36% of the netball players played at least 2 netball games per week, 28.33% played more than 3 games per week, and 25% of the netball players played 1 game per week. Competitions played are shown in Table 1.


TABLE 1 Competitions played.
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3.2 Incidence of illness

The prevalence of chronic disease was reported at 11.67% (95% CI: 4.82–22.57) utilizing the “exact method”. In particular, 1.67% of players reported being clinically diagnosed with hypertension, high cholesterol, HIV/AIDS, thyroid disease and heart disease. Furthermore, 3.33% of players reported being diagnosed with asthma, and 3.33% of players reported being diagnosed with other conditions, including depression and attention-deficit/hyperactivity disorder (ADHD).



3.3 Medication use

The prevalence of chronic prescription medication use was 8.33%. The most common prescription medication utilized was Symbicord turbuhaler at 3.33%. Pulmicort, Exsira, Epitec, Pritor, Amloc, Astor, Eltroxin and Concerta were reported at a prevalence of 1.67%, respectively.

The prevalence of answering YES to receiving any prescription injections, medications or utilizing any OTC medications for treating injury or illness suffered 1–6 weeks before or during competition was 66.67%. The most prevalent medication utilized was oral anti-inflammatories at 15%, followed by oral analgesics at 11.67%, platelet-rich plasma (PRP) injections at 5%, cortisone injections, cold and flu and cough syrup medication at 3.33% and anti-retroviral (ARV) drugs—Ribavirin at 1.67%.



3.4 Supplement use

Just over 31% of the netball players reported they were using nutritional supplements. The prevalence of nutritional supplement use was calculated with 2 missing responses. The most common nutritional supplements utilized were vitamins at 55.56%, minerals at 50%, caffeine and branched chain amino acids (BCAAs) at 33.33%, eicosapentaenoic acid (EPA), gelatin and collagen at 22.22%, creatine and herbal supplements at 11.11%, and other nutritional supplements at 22.22%. Further evaluation of the OTHER nutritional supplements revealed that anabolic steroids, fat burners and methylsulfonylmethane (MSM) were reported at 5.56% respectively.

Reasons for utilizing nutritional supplements are presented in Table 2. The most common reason was for recovery at 33.33%.


TABLE 2 Reasons for utilizing nutritional supplements.
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3.5 Prevalence of doping

The prevalence of answering NO to doping was 88.33% (95% CI: 77.43–95.18) utilizing the “exact method”. However, within the dataset seven responses were observed to be incomplete.



3.6 Attitudes towards doping

Attitudes towards doping are presented in Table 3. The attitudes towards doping response percentage were calculated with a mean of 9 missing responses. In general, the netball players were intolerant of doping and believed that doping is unnecessary to be competitive in netball. The netball players indicated that they believed that the pressure to perform or pressure from coaches and parents, to gain a competitive edge or improve performance, underperformance, lack of knowledge of the prescription or OTC medication, improve recovery, cope with depression, gain more skills, fear of losing a spot to younger players, to make the team, chronic disease management, and negligence of the coaching or support staff, make netball players more vulnerable to intentional or unintentional doping.


TABLE 3 Attitudes towards doping.
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3.7 Attitudes and perceptions

Reasons for competing in netball are presented in Table 4. Most participants played netball to enjoy themselves and to have fun.


TABLE 4 Reasons for competing in netball.
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3.8 Anti-doping education status

Just under 26% of the netball players reported being unfamiliar with the WADA website, anti-doping rules, regulations and policies. Furthermore 24.07% of the netball players indicated that they had not heard of the WADA prohibited list. The prevalence of being familiar with the anti-doping education resources was calculated with 6 missing responses.

The netball players’ sources of anti-doping information are presented in Table 5. WADA resources and Google/Internet, accounted for the most prevalent sources consulted. The prevalence of sources of anti-doping information was calculated with 28 missing responses.


TABLE 5 Sources of anti-doping information.
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The prevalence of answering YES to having verified with a medical care provider if the medication they prescribed is legal to use when participating in sports events was 64.81% and the prevalence of answering NO was 35.19%. Additionally, 11.11% of the surveyed netball players indicated that they have applied for a TUE for themselves or a family member competing in any sport. The prevalence of asking about the legality of medications and having ever applied for a TUE was calculated with 6 missing responses.

The prevalence of answering YES to being aware of the consequences of violating the anti-doping rules and regulations was 86.79% and the prevalence of answering NO was 13.21%. The prevalence of awareness of the consequences of anti-doping violations was calculated with 7 missing responses.




4 Discussion

The study aimed to determine the health status, medication use and attitudes towards doping of South African senior netball players. The main findings of the study were: (1) the prevalence of chronic disease was 11.67%. (2) The prevalence of chronic prescription medication use was 8.33%, and receiving any prescription injections, medications or utilizing any OTC medications for treating injury or illness suffered 1–6 weeks before or during competition was 66.67% and nutritional supplement use was 30%. (3) The netball players do not have a lenient attitude towards doping.

The majority of the netball players fell within the 18–25 year age range (65%), had more than 10 years of netball playing experience (86.67%) and participated in training more than 3 times per week (90%). In terms of netball positions; the most common positions played by the netball players was Goal Shooter (35%) and Goal Defence (30%). The most commonly reported competitions that the netball players competed in included university netball competitions, the Telkom Netball League, provincial competitions, and the Spar National Championships. The majority of the netball players reported playing games two times a week at a prevalence of 36.67% or three times a week at a prevalence of 28.33%.

Asthma, depression and ADHD were the most prevalent chronic diseases reported at a prevalence of 3.33%. These results concur with the literature. The research suggests that asthma is a common chronic disease reported at a prevalence of 8%–55.7% in elite athletes competing in endurance-based sport, depending on the study population and the diagnostic criteria (19, 20). However, studies conducted on elite European summer Olympic athletes reported a 16.5% prevalence of asthma across all types of sports (20). The prevalence of asthma is reported to be significantly higher in elite athletes compared to the general population due to chronic exposure to agents in athletes’ exercise environments (19). Indoor exercise environments may contain aeroallergens, including dust mites, cockroaches, animal dander and mold (21). Outdoor exercise environments may contain secondary tobacco smoke, irritant chemical fumes, traffic pollution, and high ozone levels, potentially triggering asthma (22). Additionally, coastal regions tend to be more humid whereas inland regions tend to be drier. Exposure to aeroallergens likely changes depending on how inland the region is located (23). Frequent training in these exacerbating environments leads to hyper reactivity of the respiratory mucosa and chronic inflammation and disruption of the bronchial tree (19). The data has shown that the intensity of elite level sport leads to an increased number of those with asthma, increases in bronchial hyperactivity, respiratory infections and impaired immune response (19).

A meta-analysis conducted on elite athletes competing in various sports revealed that 33.6% of elite athletes reported experiencing symptoms of anxiety/depression (21). Athletes are vulnerable to mental health disorders due to risk factors including injury, involuntary termination of an athletic career, pressure to perform, public scrutiny pressure through mainstream and social media, and limited support networks due to relocation and team group dynamics (24, 25). Additionally, the mental and physical demands imposed on elite athletes increase the likelihood of developing mental illness as the peak competitive years, and the peak age for the onset of mental illness, tend to overlap (25). However, depression is largely under-reported by athletic populations as athletes tend to perceive mental health disorders as signs of weakness (24). Additionally, data suggested that athletes lack an understanding of mental health and its influence on athletic performance (25).

Attention-deficit/hyperactivity disorder, a common brain developmental disorder, is reported in the literature at a worldwide prevalence of 2.5%–7.2% (26). The essential features of the disorder include persistent patterns of age-inappropriate inattention and/or hyperactivity/impulsivity causing dysfunction in academic, work and sport settings and interpersonal relationships since before the age of 12 (26). Attention-deficit/hyperactivity disorder is reported to be more common in elite athletes compared to the general population, since children with ADHD tend to be drawn to sport as a function of the positive reinforcement and attentional activating effects afforded by physical activity (26). In an annual report published on the number of players approved for TUEs, it was reported that 8.4% of players in Major League Baseball had approved TUEs for ADHD medication (26).

The prevalence of chronic prescription medication use was 8.33%. The most common prescription medication utilized was Symbicort turbohaler at 3.33%. Pulmicort, Exsira, Epitec, Pritor, Amloc, Astor, Eltroxin and Concerta were reported at a prevalence of 1.67%. Per the South African Institute for Drug-Free Sport's (SAIDS) medication check database, these prescription medications are permitted in and out of competition, except for Pritor and Concerta (27). Pritor tablets contain hydrochlorothiazide, a thiazide-type diuretic, and are prohibited in and out of competition (27, 28). Concerta tablets contain methylphenidate, a stimulant, and are prohibited in competition only (27).

The prevalence of receiving any prescription injections, medications or utilizing any OTC medications for the treatment of injury or illness suffered 1–6 weeks before or during competition was 66.67%. The most prevalent medication used were oral anti-inflammatories at 15%, followed by oral analgesics at 11.67%, PRP injections at 5%, cortisone injections, cold and flu and cough syrup medication at 3.33% and ARV—Ribavirin at 1.67%. Cortisone injections and certain cold, flu and cough syrup medications are prohibited in competition (27). Cortisone is classified under Section S9 glucocorticosteroids on the WADA 2024 prohibited list and is prohibited for systemic and non-systemic use in competition (27). Cold, flu and cough syrup medication that contains pseudoephedrine and ephedrine (stimulants) are prohibited in competition only (27).

Only 31.03% of surveyed netball players reported using nutritional supplements. The most common nutritional supplements utilized were vitamins, minerals, caffeine and BCAAs, EPA, gelatin and collagen, creatine, herbal and other nutritional supplements. The prevalence of nutritional supplement use in netball players is significantly less compared to other populations reported in the literature (7). It has been reported that 65% of Canadian Olympic athletes, 89% of American collegiate athletes and 87.5% of Australian athletes use nutritional supplements (7). The netball players further specified anabolic steroids, fat burners and MSM under the other nutritional supplements category.

Anabolic steroids are strictly prohibited in and out of competition by WADA (29). Fat burners and products that promote fat burning effects are more likely to contain high dosages of stimulants like caffeine, ephedrine, and methylhexaneamine (30). Caffeine has been included in the WADA 2024 Monitoring Programme, however, it is not considered a prohibited substance (29, 31). In contrast, ephedrine (urine concentrations greater than 10 micrograms per millilitre) and methylhexaneamine are prohibited substances in competition (27, 29). The report of anabolic steroid use as a nutritional supplement requires considerable synthesis. If the report is true, the netball player violates the WADA anti-doping rules and risks being suspended or sanctioned from netball if they undergo anti-doping testing. However, it cannot be ignored that the finding may be due to conformity bias wherein the netball player provided an answer they thought the researchers were looking for rather than responding truthfully. This may be further supported by the participant failing to complete the doping section of the survey. However, it is also pertinent to consider that the participant may have not wished to complete the doping section of the survey through conscious choice.

Nutritional supplements lack regulation and may unintentionally contain banned ingredients due to cross-contamination and poor hygiene practices in the production process or intentionally through purposeful inclusion without labelling (5, 32). Consequently, netball players ingesting nutritional supplements are at an increased risk for unintentional doping. The onus falls upon athletes to critically evaluate a nutritional supplement's demonstrated effectiveness and safety for ingestion in and out of competition (30). The top 3 reasons reported by the netball players as to why they utilize nutritional supplements included for recovery at 33.33%, for boosting immune function at 22.22%, and for addressing mineral and micronutrient deficiencies at 16.67%.

The study demonstrated that most netball players have a somewhat negative attitude towards doping (Total PEAS score of 21.20 ± 0.3) (18). The total 8-item PEAS score for the netball players is higher in comparison to the 8-item PEAS score reported for Korean national athletes competing in the Rio 2016 Olympic games (Total PEAS score of 13.66) (33). Total scores higher than 22 indicate that the athletes possess positive attitudes towards doping, while total scores below 21.9 denote that the athletes possess negative towards doping (18). Some of the netball players (11.76%) revealed that they slightly agreed that legalizing performance enhancements would benefit sport and that the risks related to doping are exaggerated. The study further revealed that 21.57% of netball players strongly disagreed that intentionally taking PEDs with the sole purpose of optimizing performance has long term health implications, and 29.41% of the netball players strongly disagreed that the use of chronic prescription medication assists netball players in performing as healthy individuals. These findings may suggest that the netball players are inadequately informed regarding the risks and health implications associated with doping. Additionally, the results revealed that the netball players might not understand that players taking chronic prescription medication to maintain general health does not compromise fair play. This may suggest that the current anti-doping educational guidelines and interventions may need to further emphasize these areas. However, 94.11% of the netball players disagreed that doping is necessary to be competitive, and 88.33% of the netball players revealed that they are not intentionally doping.

The top 3 reported reasons as to why the netball players think that netball players may be more vulnerable to intentional or unintentional doping include pressure to perform at 13.33%, to gain competitive advantage at 10%, and to improve performance at 6.67%. Comparative to data reported in the literature, positive attitudes towards doping include improved physical performance and energy, reductions of fear of failure through increasing the probability of winning because the playing field is perceived to be levelled, obtaining competitive advantage, modelling after sport heroes and gaining support from peers, relaxation and ability to cope with the pressure to perform well, pain reduction and rehabilitation from injury leading to sooner return to play and weight reduction (15, 18, 34).

Additional pertinent findings in this section of the survey revealed that some netball players believe that the sport is clean of doping and that the netball players have not been tested for doping since before the outbreak of COVID-19, so there are no repercussions for doping. The latter report raises concern, as this belief may influence a netball player's belief that netball is not being monitored for anti-doping violations and may possibly motivate a player with positive attitudes towards doping to commit intentional doping offences to assist them to compete to win or to gain competitive advantage, to cope with the pressures to perform and to improve performance.

The top 3 reasons reported by the netball players as to why they compete in netball include to enjoy themselves and to have fun at 68.33%, to compete to win at 36.67%, and to travel and gain new experiences at 36.67%. Goal perspective influences how individuals think, feel, and act in achievement situations like sports (35). Task and ego orientation differentiates how athletes appraise their ability, effort and performance level (35). Ego-orientated athletes value outperforming their athletic counterparts by utilizing minimal effort signifying superior competence (35). Ego-orientated athletes are more likely to adopt negative achievement behaviors, including deceptive tactics (35). Therefore, a competing to win mentality combined with positive attitudes towards doping may increase an ego-orientated netball player's likelihood of committing intentional anti-doping violations.

Regarding anti-doping education status, many netball players reported that they were familiar with the WADA website, anti-doping rules, regulations and policies and that they had heard of the WADA prohibited list. However, 25.93% of the netball players reported that they were not familiar with the WADA website, anti-doping rules, regulations and policies, and 24.07% of netball players reporting that they had not heard of the WADA prohibited list. Concerns are further raised with 13.21% of the netball players reporting that they were not aware of the consequences of committing an anti-doping violation. This supports that anti-doping education programs and interventions in netball, especially following the progression of “life as usual” following the outbreak of the COVID-19 pandemic, may require a more intensive approach.

Those netball players who reported being familiar with anti-doping rules and regulations maintained that their information sources are mostly credible. The top 3 resources included: WADA resources, internet sources, and workshops, seminars and courses. Only 6.25% of netball players use SAIDS, as an information source. This may suggest that South African athletes are unaware of SAIDS and the services and support they can offer South African athletes.



5 Strengths and limitations

Study limitations include convenience sampling and a relatively small sample size which requires the extrapolation of results, to the greater population of netball players, to be done with caution. However, it is important to note that all participants surveyed were affiliated with the international governing body, World Netball at the time of the study. All World Netball affiliated players are subjected to the same rules and regulations. Further, the data collected was self-reported, thus, recall bias needs to be considered. Important strengths of the study include that the study contributes to the body of knowledge on doping and netball players as there is limited research on this topic. The results can potentially be used to guide anti-doping interventions in netball players and serve as a basis for future studies.



6 Conclusion

The prevalence of chronic disease (11.67%) and chronic prescription medication use (8.33%) was low in the netball players however prescription and OTC medication use to treat acute injury and illness just prior or during competition was high (66.7%). Oral analgesics, oral anti-inflammatories, PRP injections, cortisone injections, cold and flu and cough syrup medication and the ARV—Ribavirin were reported to be the most prevalent medications utilized. Only 35.19% verified with a medical care provider if the medication they prescribed is legal to use when participating in sports events. The netball players do not have a lenient attitude towards doping. The majority of the netball players reported they were familiar with the WADA website, anti-doping rules, regulations and policies. However, the prescription and OTC medication use could put this cohort of netball players at risk of unintentional doping. Anti-doping education aimed at senior athletes may be beneficial to reduce the risk of unintentional doping due to medication use for injury or illness. Additionally, anti-doping testing may need to be further prioritized to screen for any anti-doping infringements in netball. Future research may include studies in netball using larger samples of participants, comparing netball players of different age groups, collecting more data from older (35–40 years) netball players, doping behaviors in netball players and the role or perspectives of athlete support personnel in netball.
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