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Anabolic Androgenic Steroid (AAS) abuse in the society is considered a health problem and has been associated with cardiovascular toxicity, endocrine disruption, as well as psychiatric symptoms such as aggression and cognitive dysfunction. Men and women abusing AAS, as well as persons in close relationship to AAS abusers, may encounter concerns. Subsequently, the Anti-Doping Hotline was formed 1993 to answers questions about doping in the society. Here we have reviewed 7,123 enquiries posted on the Anti-Doping Hotline website between 2005 and 2018 to see what type of questions were raised. Most questions (n = 2,924) involved AAS, 60% from abusers themselves, and 17% from a person close to an AAS abusers. Only 2.3% of the questions concerned AAS abusing women. Of the AAS specific questions most were from persons who sought personal advice regarding risks and side effects. Notably, the AAS abusers themselves were concerned about somatic side effects (e.g., gynecomastia) and problems related to the AAS injection. The persons in close relationship to an AAS abusers on the other hand, expressed concerns about psychiatric changes including mood swings and aggressivity. In addition to AAS, 26 and 13% of the questions involved dietary supplements and other doping substances, respectively. A gradual decrease of questions regarding ephedrine was noted, whereas the numbers of SARMs related questions increased during this time. Our results show that there is a continuous need to provide medical, nursing, and social support and counseling to AAS abusers and their next of kin.

Keywords: anabolic androgenic steroids, AAS, doping, side effects, online enquiries, Anti-Doping Hotline, SARM


INTRODUCTION

Anabolic androgenic steroids (AAS) are a family of hormones that comprises testosterone and it's synthetic derivatives that are abused for their muscle growth and performance enhancing effects (1). AAS are forbidden in elite sport and every year, the World Anti-Doping Agency (WADA) publishes a list of prohibited substances comprising over 60 AAS and their metabolites. In many countries, AAS are also forbidden outside the WADA community i.e., they are illegal to possess and sell, and in some countries even to administer. AAS have been associated with many somatic and psychiatric adverse effects, and 88–99% of AAS abusers report subjective adverse effects (2, 3). AAS abuse can be considered a health problem worldwide (4), that may increase with the aging of AAS abusing populations (5).

Consequently, there is a need for a public counseling support where questions and concerns can be raised about doping in general and AAS in particular, by people not engaged in elite sports. Such a service should be provided by medical expertise with in-depth knowledge about AAS. In some countries telephone and internet counseling to non-elite athletes is provided by the national Anti-doping organizations (6), whereas in Sweden, this service to the society is available since 1993 at the Anti-Doping Hotline (ADHL), within the healthcare. In 2003, a summary of the questions raised in the telephone calls received between 1993 and 2000 was published. It was shown that most calls were from male AAS abusers encountering adverse side effects, the most commonly reported being aggressiveness, depression, acne and anxiety (7).

Since 2005 it is possible to submit enquiries to ADHL online, on it's webpage. The aim of this study was to categorize and analyze the enquiries posted on our homepage in relation to type of question, year, gender, and the AAS substances stated, to obtain more knowledge on what type of anti-doping support individuals outside elite sports look for. The results may be of interest for future information and counseling services to the public and recreational athletes.



MATERIALS AND METHODS

The ADHL provides nation-wide information and education about doping agents and performs research in the field. ADHL was conceived from our Anti-Doping Laboratory in 1993 as an independent service as a consequence of the laboratory receiving many calls from the public about doping and its medical consequences (7). The service is managed by trained nurses and clinical pharmacologists at the Department of Clinical Pharmacology, Karolinska University Hospital, Stockholm, Sweden. Since 2005 it has been possible to submit enquiries not only by phone but also online via the ADHL homepage www.dopingjouren.se.

This study included all online enquiries submitted to ADHL between January 2005 and December 2018. On the homepage the questions are submitted as written free text with no additional information required except for the questioner's e-mail address to which the answer will be sent. The questions were upon arrival grouped by a nurse into one of the following categories: (1) AAS, (2) dietary supplements (3) other doping substances, (4) sports related questions, (5) questions from students/pupils, (6) narcotics, and (7) other not specified questions. All the questions were stored in a database and the questioners' e-mail addresses were erased before the data were compiled in this study to protect the identity of those making enquiries. Consequently, there were large variations in content and composition of the questions. Herein, the questions were further assessed by the investigators and divided into subgroups based on who the questioner was and the content of the question, as presented in the results.

To investigate the correlations between the numbers of questions posted at ADHL and positive findings of specified AAS substances at our Abuse Laboratory [previously reported in Widing et al. (8)]. Pearson test was performed (Graph Prism 8.0).



RESULTS


Summary of All Enquiries

In total 7,123 enquiries were submitted to the ADHL homepage between 2005 and 2018. The number of enquiries per year varied between 172 and 823 (mean 509 questions per year) (Figure 1).
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FIGURE 1. Total number of enquiries between 2005 and 2018.


The majority of the incoming questions were about AAS (Table 1). In addition, questions were asked about dietary supplements and other doping substances. There were also questions related to competitive sports (often concerning to therapeutic drug use and the prohibited list) and questions from students. Only a few questions concerned narcotics.


Table 1. Categories of the incoming questions at the website.
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AAS Related Enquiries

There were 2,924 AAS related questions that mainly came from AAS abusers themselves (60%), from a person in close relationship with an AAS abuser (17%), or from professionals in the healthcare, police etc. (2%). In 21% of the questions, the data did not allow categorization of the questioner.

Most of the questions came from or regarded AAS abusing men. Only 52 (2.3%) of the AAS related questions concerned women. Most of these were from the AAS using women themselves (75%), and the rest from their next of kin (25%). The number of questions from women varied between 1 and 8 per year.

The AAS related questions (n = 2,924) were further divided into four groups based on the type of enquiry: personal advice, general information, detection, or legislation (Figure 2).


[image: Figure 2]
FIGURE 2. The Anabolic Androgenic Steroids (AAS) related questions were divided into four groups. The textbox shows what type of advice the questioner requested.



Personal Advice

The largest group of AAS related questions concerned counseling, the questioners were help-seeking or asking for personal advice. The questions categorized as “advice” (N = 2,033) were further sub-analyzed to see what kind of advice that was requested (Figure 2). Most of the questioners expressed a concern about the risks, they had taken by using or having used AAS, or what kind of side-effects they might expect. Moreover, the AAS abusers were worried about symptoms and side effects they in fact had experienced when using AAS. AAS abusers expressed greater concerns about side effects of a physical character compared to relatives who were mainly concerned about psychic side effects (see Table 2; Figure 3). Symptoms of anxiety was the only side effect among the top five reported side effect by both AAS abusers and relatives. The most common questions from male AAS abusers were about gynecomastia, problems after injection of AAS, potency and reproductive issues. The questions about the sexual side effects were about decreased libido (sex drive), impotence, shrinkage, and pain in the testicles. The questioners were worried that these side effects would persist and not return to normal after stopping their use of AAS. Women reported menstrual disorders, clitoral enlargement, and voice change.


Table 2. The top five side effects experienced/described by next of kin and by anabolic androgenic steroids (AAS) abusers.
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FIGURE 3. Percentage of psychic and somatic side effects reported by next of kin and abusers.


Of all AAS related questions from relatives, 95% included a request for personal advice. Most commonly the questions were from a worried parent or a partner who sought advice on how to deal with the AAS abuser's perceived side effects and/or their behavior. The most commonly described physical side effects in men were sexual problems, acne and sleeping disorders. The questions regarding behavior were about the AAS user's personality having changed, i.e., the person was perceived as absent-minded, antisocial or with decreased empathy. In addition, they also described mood changes, aggression and the AAS abuser being frightening. When it comes to side effects in AAS using women, acne, menstrual disorders, clitoral enlargement and sweating was described.

Thirdly, the questioners often wanted specific tips about various AAS and co-used doping substances. Here, the AAS abusers searched for advice on choosing the right combination of AAS substances and dosage to minimize the androgen effect,- or wanted instructions on how to inject AAS correctly and/or information on which drugs to use to avoid side effects.

Finally, the questioners also requested advise on how to quit their use of AAS in the best possible way, i.e., without having to experience side effects. A common question was how they could get professional help for their side effects or for ending their AAS use.



General Information

Seventeen percent of the AAS related questions concerned general information about AAS, e.g., what happens in the body when using AAS, how AAS work and general questions about side effects (Figure 2). In this group it was not possible to determine who the questioner was.



Detection

Ten percent of the AAS related questions were about detection time and testing of AAS (Figure 2). These questions were mostly from AAS abusers. The questioners wanted to know if AAS were possible to detect in a routine drug test and for how long a certain AAS substance could be detected in the test. A few questions about detection, mostly about detection times came from professionals, such as social services, the police, prison, staff, customs, or health care staff.



Legislation

Only four percent of the AAS related questions concerned the Swedish doping law (Figure 2). Most were about the legal consequences of testing positive on AAS. The AAS abusers had questions about what the doping law entails and what penalties one can get for using AAS.




AAS Substances

There were 16 different AAS substances that were specifically declared in the enquiries. The 10 most common AAS 2005–2018 and the most commonly stated substances per year are shown in Table 3.


Table 3. (a) The 10 most commonly specified anabolic androgenic steroids (AAS) during 2005–2018 and (b) the most popular substances per year.
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Testosterone and methandienone were the compounds with most enquiries, 35 and 23% of the total, respectively. The number of substance specific questions correlated with the rate of positive findings detected at our Drug Abuse Laboratory during the time-period 2015–2018, a total of 8,616 samples analyzed and 1,357 of these being identified as positive (8). The prevalence of the positive findings per substance correlated with the frequency of specific enquiries of the same substance (R = 0.58, p = 0.047).



Other Doping Substances

In addition to AAS, questions were raised about growth hormone (GH), ephedrine, clenbuterol, selective androgen receptor modulators (SARM) and other doping classified agents and performing enhancing drugs (PED), i.e., peptides. Most questions were related to ephedrine (4.8%), whereas the frequencies of questions regarding other doping agents i.e., GH, peptides, clenbuterol, or prohormones were low (≤ 1.5% each).

The enquiries regarding ephedrine decreased from over 60 during 2005–2007 to below 20 after 2009, Figure 4. For SARMS an increase in the number of enquiries was noted, i.e., there were no enquiries regarding SARMs between 2005 and 2011, whereas from 2012 and onwards, in average 4 enquiries were submitted each year (Figure 4). The numbers of questions regarding other doping agents were fairly stable over the years (Figure 4).


[image: Figure 4]
FIGURE 4. Frequency of questions regarding doping agents other than Anabolic Androgenic Steroids (AAS) between 2005 and 2018. GH, Growth Hormone; SARM, Selective Androgen Receptor Modulator.





DISCUSSION

This is to our knowledge the largest published report describing doping-related questions posed to an open, society-oriented doping information service. Most questions were formulated as general questions about the risks associated with AAS use rather than describing personally experienced side effects. It is possible that some subjects are not willing to admit their AAS use since AAS are illegal in Sweden, and/or due to fear of being judged, even though the questions were submitted anonymously. It is also possible that the questioners seeked information prior to planned abuse which would be in line with studies showing that AAS abusers seek for knowledge before making strategic choices e.g., to minimize harm and maximize effects (9).

It was not surprising that there were very few questions submitted by women as AAS abuse is mainly a male problem in the society. Nevertheless, even though women are more prone to the androgenic effects of AAS, i.e., they encounter side effects at much lower doses than men (10), some are still willing to expose themselves to these risks (11). Consequently, it is vital to provide information and support directed specifically to women as very little information is available.

Seventeen percent (with a variation during the years between 10 and 24%) of all AAS related enquiries came from persons with a relationship to an AAS abuser. These numbers corroborate with phone calls reported by the ADHL for the period 1993–2000 (7) and by a recent report from Anti-Doping Denmark including telephone calls and online submissions during 2006–2007 (6). It was evident that relatives and spouses expressed concerns about other side effects than the AAS abusers. Both next of kin and AAS abusers described anxiety in some form. The anxiety experienced by next of kin was related to an unsustainable family situation or to the consequences of the AAS abuser not wanting to or having problems with ending their AAS use. The anxiety of the AAS abusers, on the other hand, was about the risks they took by using AAS or that the side effects would be permanent and/or serious.

Relatives have previously reported behavioral changes, depression, decreased empathy, aggression and anxiety in AAS abusers (12). They also have questions about what kind of professional help they may expect and how they should act when a close family member uses AAS (7). Next of kin consider information about AAS important to be able to understand the side effects of AAS use (12). The need for support for the next of kin has been consistent over the years. Unfortunately, this is a neglected group, and no research is available describing their situation. It has been suggested that “co-dependence” (normalization of AAS behaviors), like for other drugs of abuse, may occur (13). In-depth interviews may be a way to access the existential dimension of next of kin experiences of living close to a person using AAS. By deeper knowledge, better tools could be developed for meeting and supporting relatives especially in a healthcare environment.

Testosterone and methandienone were the steroids most often mentioned in the online enquiries. These two substances were the two most abused AAS also in 1993–2000 according to telephone calls to the ADHL (7). Testosterone is the most common AAS detected, both in urine samples from AAS abusers (14) and in elite athletes (WADA) (15). Methandienone is also often detected in samples from AAS abusers, but not to the same extent (14, 16). The specific compounds used may in part be related to the availability in the society. Testosterone and methandienone accounted for 48 and 10% of all AAS confiscated in Sweden 2016–2018 (8), and 25 and 6.6% of all confiscated doping agents in Switzerland 2013–2014 (17).

An interesting observation herein was that the substance specific enquiries on our homepage reflected the analytes detected in healthcare urine samples i.e., samples often taken in addiction care units when AAS abuse is suspected. Monitoring of AAS enquiries together with customs seizure may serve as indicators on which AAS compounds to include in AAS testing outside elite sports. As opposite to elite sport testing where advanced and sensitive analytical methods are applied according to WADA guidelines, a simplified mass-spectrometry method focusing on the detection of the most common AAS in the society may facilitate more clinical laboratories to offer AAS testing (8). Analysis of AAS is diagnostically more reliable than use of clinical biomarkers (i.e., serum testosterone and gonadotropin levels) and subsequently an important tool to identify AAS abusers in order to offer them adequate treatment strategies (18).

SARMs were added to the WADA prohibited list in 2008, as a potential misuse was suspected based on the anabolic properties seen in clinical studies (19, 20). Subsequently, all samples obtained from elite athletes are subject to testing of several SARMs in WADA accredited laboratories and atypical analytical findings of SARMs have increased throughout the years (20). Regrettably, SARMs are not regularly analyzed in forensic and healthcare samples as they are not per definition steroids, so the prevalence of their use in the society is not known. Our results indicate that the use of SARMs may increase also outside the arena of elite sports. There are anecdotal statements from individuals contacting our ADHL that these substances are “new anabolic preparations with improved anabolic effects and less adverse side effects.” This perception of SARMs is worrisome, as SARMs have in fact been associated with severe toxicity (21).

Notably, 26% of all enquiries concerned dietary supplements. Dietary supplements include protein powder, creatine, vitamins, herbals etc., and are taken for muscle building, to increase energy, stay healthy and for weigh loss purposes. Dietary supplement use is common among athletes at all levels, mainly due to the easy availability via internet and assertive marketing procedures (6, 22). Even though dietary supplements are not prohibited or illegal, there are concerns of their safety, particularly since AAS have been repeatedly detected in dietary supplements (23, 24). Therefore, to avoid inadvertent doping there is a general recommendation for elite athletes not to use supplements as even trace amounts of AAS can be detected in urine (25). In addition, some dietary supplements (particularly “fat burning” dietary supplements), may be deliberately adulterated with e.g., β-agonists, erythropoiesis stimulating agents and stimulants which may constitute a health concern (26).

The enquiries regarding ephedrine have decreased over the years. Whether this reflects a reduced use in the society is not known. Studies indicate that ephedrine and similar drugs are popular not only in sports but as “brain-doping” among adolescents (27) and the prescription rate has increased drastically in parallel with the increase in the diagnoses of attention deficit hyperactivity disorder (ADHD) (28, 29). It is possible that many AAS abusers now uses ADHD medicines therapeutically rather than obtaining them from the black market, resulting in less online concerns being submitted.

This study has limitations related to the anonymous data collection. For example, several questions may come from the same individual and the difference between calls per year do not necessary reflect the numbers of people concerned. The numbers of enquiries may also be distorted due to shorter periods of technical problems on the ADHL homepage. Moreover, the categorization of the enquiries by the ADHL staff was subjective. Nevertheless, this anthology includes the largest internet-based material of AAS related enquiries and provides an understanding on what information AAS abusers are seeking.



CONCLUSION

This compilation indicates that there is a continuous need for persons outside elite sport to access information and support in anti-doping related questions, particularly regarding concerns and risks associated with AAS use. Even though more information has become available throughout the years in diverse internet webpages and forums, there is still need for professional advice, both for AAS abusers themselves and for persons in a close relationship to an AAS abuser. This highlights the importance of providing personalized medical, nursing and social support to AAS abusers and their next of kin. It is also important to continue to spread information and educate about AAS in the society, i.e., for healthcare givers and in education programs.
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