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Summary
BACKGROUND: The non-medical use of anabolic andro-
genic steroids for the improvement of aesthetic and sports
performance purposes has become a global substance
use disorder, particularly among men in recreational
sports. Health outcomes among people who are using an-
abolic androgenic steroids may be detrimental, yet health-
care services for these users are scarce. Therefore, the
aim of this project was to conduct a quality assurance
study to evaluate the feasibility of providing current best
clinical practice for anabolic androgenic steroids users
based on the published literature within a primary care
practice in Zurich (Switzerland).

METHODS: A primary healthcare practice for current or
past anabolic androgenic steroids use was established
at the Arud Centre for Addiction Medicine in Zurich pro-
viding specialised medical care for this population. The
reporting and methodology to evaluate feasibility of this
quality assurance study follow a checklist for pilot studies.
The primary feasibility outcomes for this study were sat-
isfaction with the services received (customer satisfaction
score), as well as loyalty towards the services (net pro-
moter score). These customer metrics have been used
successfully in the medical field to measure patient expe-
riences, as well as infer future word-of-mouth advertise-
ment (i.e. return and refer). Furthermore, the objective was
to describe patient characteristics and substance use be-
haviours in a Swiss context. Patients could access these
services in Zurich from 1 June 2023 onwards. The recruit-
ment strategy was word-of-mouth advertising among ana-
bolic androgenic steroids users and paper advertisement
(i.e. flyers) about the healthcare service. Eligibility crite-
ria were based on legal restrictions regarding doping laws
and professional ethical principles of medicine. In an ini-
tial visit at the practice, a focused patient history was as-
sessed, and patients received a physical, psychometric,
instrumental as well as laboratory examination. Datasets
are summarised using descriptive statistics.

RESULTS: Overall, 34 eligible patients were seen over
the period from June until December 2023. Excellent re-
sults regarding loyalty towards the service (net promoter

score: 100; integer) as well as patient satisfaction with
the received services (customer satisfaction score: 100%)
were achieved. Patients were commonly young profes-
sional males (mean: 38.5 years, standard deviation: 8
years), with educational level beyond compulsory school-
ing. The main motivation for using anabolic androgenic
steroids was aesthetic purposes. Acquisition of these sub-
stances occurred mostly through non-medical sources.
Patterns of anabolic androgenic steroids use were com-
plex with extensive polypharmacy and concomitant illicit
substance use. Most patients suffered from side effects
with multiple physical as well as mental health complica-
tions. Many abnormal findings were found regarding the
physical as well as laboratory and instrumental examina-
tion, although mostly mild and transient, some possibly se-
vere regarding health outcomes.

CONCLUSION: With this first quality assurance study, we
demonstrate that integration of current best clinical prac-
tice for anabolic androgenic steroids users in recreational
sports appears to be feasible with high acceptance in a
Swiss primary care practice. Furthermore, those patients
may engage in high-risk behaviours and a high prevalence
of comorbid medical conditions was demonstrated. Ana-
bolic androgenic steroids users likely benefit from inte-
grated medical care provided and coordinated in a pri-
mary health care setting. On the basis of the initial study
results, these services were continued at a larger scale
to further assess as well as mitigate health risks among
this user population. Importantly, current doping legislation
was demonstrated to be a major limitation to provision
of adequate medical care for this user population, thus
changes in legislation are crucial to avert this growing pub-
lic health threat.

Background

The use of anabolic androgenic steroids, the most frequent-
ly used anabolic agents, as well as the use of other im-
age- and performance-enhancing drugs to achieve person-
al image and sports performance goals represents one of
the most recent global substance use disorders [1–5]. The
global lifetime prevalence of anabolic androgenic steroids
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use is estimated as high as 1–5% in the general population
and up to 30% among recreational gym users, with males
being predominantly affected [6–8]. The problematic use
of these substances should be considered a serious risk
for public health, particularly as the popularity and preva-
lence of image- and performance-enhancing drugs appears
to have increased in recent years [5]. Also, in Switzerland
their use appears widespread with estimates of over
200,000 anabolic androgenic steroids users [8, 9]. Image-
and performance-enhancing drugs in the context of sport
or “doping” are banned by the World Anti-Doping Agency
(WADA) and prohibited by regulatory agencies but can
easily be acquired from different non-medical sources
[10–12].

Anabolic androgenic steroids are often used in complex
use patterns (so-called cycles) with additional extensive
polypharmacy with other medications and possible con-
comitant substance use [3, 4]. The aim of these use patterns
is to exploit synergistic effects on increasing fat-free mus-
cle mass and strength as well as hypertrophic changes in
muscle volume combined with strength training, but also
to minimise side effects and speed up mental and physi-
cal recovery [3, 4]. Information on the use of these sub-
stances often originates from non-medical sources which
often leads to major misinformation of users [4].

Acute and long-term side effects of image- and perfor-
mance-enhancing drug use are various and complex, and
may affect all levels of health – physical, mental and social
wellbeing [4, 5, 13, 14]. Emerging evidence from cohort
studies demonstrates that people who use these substances
in recreational sports may have an increased mortality risk
from both natural (i.e. cardiovascular-related deaths and
cancer) as well as unnatural (accidents, violent crimes or
suicide) causes [15]. Importantly, the development of sub-
stance dependence is common among anabolic androgenic
steroids users [4, 16, 17]. Despite highly prevalent side ef-
fects, only a minority of anabolic androgenic steroids users
will attend medical care or declare this substance use if
they visit a physician [4, 18].

Most often anabolic androgenic steroids users self-med-
icate for anabolic androgenic steroids-related health prob-
lems and support is most often sought from non-medical
sources (i.e. experienced users/peers or online forums)
[19]. Although these services are commonly wanted by an-
abolic androgenic steroids users, several reasons for not
accessing regular healthcare services are known. Most of-
ten these include fear of stigma or judgmental reactions
from healthcare workers, as well as perceived lack of trust
and lack of knowledge from healthcare professionals, but
also the inability to obtain drugs wanted for treatment
[19]. Doping policies in Switzerland can criminalise doc-
tors who provide medical care to these patients under cur-
rent legislation under certain circumstances. Doctors often
face legal uncertainty when providing care for those pa-
tients, especially when it comes to harm-reducing mea-
sures [9]. Recently, a primary healthcare practice was es-
tablished for anabolic androgenic steroids users in the
Arud Centre for Addiction Medicine in Zurich, Switzer-
land. There are only a few medical services in Europe fo-
cused on helping patients with health problems related to
anabolic agents [20], and to our knowledge no data of this
kind is available in a Swiss context. The present quality

assurance study aims to evaluate the feasibility of imple-
menting current best clinical practice for anabolic andro-
genic steroids users within a Swiss primary care practice.
Furthermore, routinely obtained data to capture current
best practice are analysed and compared to existing best
practice standards within the medical literature.

Methods

Definitions and reporting guidelines

Quality assurance studies are investigations with the pur-
pose of monitoring or improving the quality of service de-
livered by an institution. These studies comprise activities
involving the systematic evaluation of healthcare practices
to improve patient care by analysing routinely obtained da-
ta to capture current best practice compared to existing best
practice standards. The methodology of feasibility studies
was used for this study [21–23]. Understanding the feasi-
bility of implementing best clinical practice will aid the de-
velopment of future studies with the appropriate power for
hypothesis testing.

Participants and setting

Recruitment, screening, eligibility criteria

From 1 June 2023 onwards, patients presenting at the pri-
mary care practice at the Arud centre who fulfilled eligi-
bility criteria were accepted. They could be self-referred
(low-threshold access) or referred from medical special-
ists. The recruitment strategy was word-of-mouth advertis-
ing among anabolic androgenic steroids users, flyers about
the healthcare service in a gym, as well as an associat-
ed “queer health” clinic. Eligibility criteria were select-
ed mostly based on the established antidoping regulations
on providing medical care for anabolic androgenic steroids
users in Switzerland.

Inclusion criteria:

– Adult (≥18 years of age)

– Male gender

– Current or past user of anabolic agents

– Not competing in regulated sports or physique compe-
titions

– Motivated to abstain / Motivated to stop using anabolic
agents

Exclusion criteria:

– Identifies as gender other than male

– Not using or planning to use anabolic agents

– Currently competing in sports or physique competitions

– Not motivated to abstain

Setting and location

A primary healthcare practice for current or past anabolic
androgenic steroids users was established at the Arud Cen-
tre for Addiction Medicine in Zurich to improve the provi-
sion of medical care for anabolic androgenic steroids users
as well as to gain more insights into the characteristics
of users, methods of use and health risks associated with
use in Switzerland. The healthcare provided is covered by
mandatory healthcare insurance besides the deductible and
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co-payment. Medically indicated off-label medication was
given directly at the practice and was not covered by the
health insurance. Arud is located in central Zurich. The
service for anabolic androgenic steroids users has been
running since 1 June 2023. The Arud centre provides in-
tegrated medical care for patients with problematic sub-
stance use or substance use disorders.

Medical services

Baseline assessments

The baseline assessment was implemented based on cur-
rent best practice guidance from the published literature [3,
7, 20, 24–31]. During the first clinical appointment, a fo-
cused patient history from eligible patients was assessed,
and they received a physical, an instrumental (i.e. ECG)
and a laboratory examination (i.e. blood and urine), as well
as a psychometric evaluation (i.e. screening questionnaires
for muscle dysmorphia and anabolic steroid addiction [32,
33]). Health problems regarding use of these substances
were asked based on a preselected list of items (quantita-
tive) in a patient history form, leaving space for qualita-
tive information [4, 34]. For mental health problems, no
validated psychometric tools were used; disease symptoms
were asked during the consultation. A conclusive list of
items that were assessed during the first clinical visit of
each patient can be found in table S1 in the appendix.

Objectives

With this quality assurance study, we aim:

1. To examine the feasibility of the implementation of
current best clinical practice for anabolic androgenic
steroids users based on the published literature in a pri-
mary health care practice in Switzerland,

2. To evaluate the organisational aspects of implementing
current best clinical practice,

3. To interpret results in Switzerland in the context of
current international medical evidence.

We hypothesise that integration of medical services for an-
abolic androgenic steroids users into primary care practice
is feasible and accepted by patients in a Swiss primary care
context.

Feasibility of implementation

Feasibility outcomes

Customer experience metrics have been successfully used
in the medical field to measure patient experiences. Pos-
sible metrics to measure patient experiences are the sin-
gle‐item net promoter score as well as the customer satis-
faction score [35–37]. These metrics have been used in a
variety of industries around the world, including banking,
insurance and technology and have been adopted into
healthcare settings, frequently for the purpose of sys-
tem‐level benchmarking. Primary feasibility outcomes for
this study were:

1. Patient satisfaction with the healthcare services re-
ceived, measured by the customer satisfaction score, a
5-point Likert scale.

2. Patient loyalty towards the clinic, measured by the net
promoter score, a 10-point Likert scale.

Secondary feasibility outcomes were:

– Recruitment rate: average eligible patients recruited per
consultation day.

– Consent rate: percentage of eligible participants con-
senting to research.

Feasibility criteria

Based on the feasibility outcomes, the main targets deter-
mining the success of feasibility were:

– Patient satisfaction: An overall total customer satisfac-
tion score ≥70%.

– Patient loyalty: An overall total net promoter score ≥30
(integer).

– Recruitment rate: An overall average of ≥1 new recruit-
ed patient(s) per consultation day.

– Consent rate: (No clear cut-off defined.)

Feasibility estimation and interpretation

Net promoter score: Respondents must answer the ques-
tion “How likely is it that you would recommend the ser-
vice to a friend or colleague/peer?” on a 10-point scale
from 0 (Not likely) to 10 (Very likely). Responses are
placed into one of three groups depending on the rating:
Detractors (0–6), Passives (7 or 8) and Promoters (9 or
10). The overall score is calculated by subtracting the per-
centage of Detractors from the percentage of Promoters;
therefore the net promoter score can range from −100 (i.e.
all Detractors) to +100 (i.e. all Promoters) with the final
result displayed as an integer. Interpretation is suggested
as: -100–0: needs improvement; 0–30: good; 30–70: great;
70–100: excellent; with a score ≥30 commonly associated
with positive word-of-mouth advertising (return as well as
referral).

Customer satisfaction score: Respondents must answer the
question “How satisfied were you with the service provid-
ed?” on a 5-point scale from 1 (Very dissatisfied) to 5 (Very
satisfied). The overall score is calculated as the percentage
of satisfied customers (a rating of 4 [Satisfied] or 5) divid-
ed by the total number of responses, then multiplied by 100
to obtain a customer satisfaction percentage. Interpretation
is suggested as: 0–50%: needs improvement; 50–70%: fair;
70–90%: good; 90–100%: excellent; with a score ≥70%
commonly associated with great and excellent satisfaction
with the delivered services.

Recruitment rate: defined as the proportion of eligible pa-
tients recruited per consultation day. The proportion is cal-
culated as the percentage of eligible patients presenting at
the practice divided by the total number of consultation
days. For cost-effective implementation, ≥1 new recruited
patient(s) per consultation day was estimated.

Consent rate: defined as the proportion of eligible partici-
pants consenting to research. The proportion is calculated
as the percentage of eligible patients presenting at the prac-
tice and consenting to research divided by the total num-
ber of eligible patients. No clear cut-off was defined, and
it is informative for the future development of experimen-
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tal studies with hypothesis testing (e.g. sample size calcu-
lation).

Simple descriptive statistics were used to display quantita-
tive data.

Sample size

An appropriate sample size needs to be determined, not
for providing appropriate power for hypothesis testing, but
to understand the feasibility of participant recruitment or
study design. A sample size of ≥30 patients was deter-
mined for this evaluation based on Junyong et al. [22].

Statistical methods

Data collection and management

Routinely collected data from patient history, clinical in-
formation, laboratory analysis, psychometric screening in-
struments, as well as instrumental examination from clini-
cal appointments were captured on paper (hard copy) and
were transferred to an Excel spreadsheet saved on a local
password-protected server. All relevant patient data and
consent forms were entered into an electronic medical
record system (Triamed). Documentation was filled in by
two clinicians (RM/KK). Questionnaires for primary feasi-
bility outcomes (self-reported and anonymous) were cap-
tured in RedCap through a QR code with final scores saved
on a server at the University of Zurich. At the end of the
evaluation all case files were reviewed for data analysis.
The data extraction for this study was done at the end of the
study and was stored in a secure cloud system (RM/KK).

Baseline data

Simple descriptive statistics were used to display quantita-
tive data. For continuous variables, mean and standard de-
viation were calculated. For categorical variables, propor-
tions were calculated.

Handling of missing data

In case of missing data, missing variables were removed
and datasets for each item were analysed with a reduced
sample size.

Ethical approval

The present quality assurance study was reviewed by the
Cantonal Ethics Committee Zurich, Switzerland (BASEC-
Nr.: Req-2024-00586) and did not fall within the scope of
the Human Research Act (HRA).

Informed consent

Each patient attending the practice was informed about the
possibility of future research with routinely collected data
and biological samples. A general research consent by the
Arud centre was used. The general consent was approved
through the Ethics Commission of the canton of Zurich (19
August 2015). Patients were asked to sign an informed re-
search consent during the first consultation. Patients could
either accept or reject the informed research consent. Pa-
tients who did not wish to consent received the same stan-
dard of care, clinical workup and treatment as patients who
consented.

Anonymisation

Data generalisation was used as the data anonymisation
technique. Data was completely anonymised; all individual
or identifiable data was deleted. Strategies included map-
ping several values into a single value or range. All rel-
evant health-related personal data and biological samples
were entered into an electronic medical record system.
Non-anonymised data was only accessible by healthcare
specialists involved in the patients’ treatment. The in-
volved healthcare specialists conducted the anonymisation
so that study team members were not able to identify any
participants. All medical information obtained within this
study will be considered confidential.

Legal aspects

The medical care of athletes is subject to strict legal re-
quirements, which currently limits holistic medical care by
doctors under criminal law. In Switzerland, the provision
of medical care is based on the medicinal products law
(HMG, SR 812.21.; VAM, SR 812.212.21.), the provisions
of the doping and narcotics (BetmG) legislation [38], as
well as the Medical Professions Act (MedBG). In addition
to these legally binding standards, the professional ethics
rules of the Swiss Medical Association (FMH) [39] also
serve as an important basis. A legal opinion ([40], avail-
able in German only) supporting the implementation of
best current practice was conducted prior to implementa-
tion and is publicly available.

Open Science: data sharing

All data generated or analysed during this study is included
in this published article and its supplementary information
files.

Results

Participant flow

The flow diagram of patients included in this study is
shown in figure 1. During the recruitment period, we in-
cluded 34 patients seen at the practice. One patient did not
fulfil eligibility criteria as he was a non-user planning to
use these substances, thus was outside the legal scope and
was not received. Two patients failed to complete the fea-
sibility questionnaire (primary feasibility outcome).

Recruitment

From 1 June to 7 December 2023, patients who fulfilled
eligibility criteria were seen at the practice. Consultation
days occurred once weekly from 1 June to 31 August 2023,
and twice per week from 1 September 2023 to the end of
recruitment. Patients were included for data analysis if they
provided informed consent until the necessary sample size
was achieved.

Patient characteristics

All sociodemographic data of male participating patients
are summarised in table S2 in the appendix. Most patients
were self-referrals (82%) seeking medical laboratory
screening while using anabolic agents (91%), but also
seeking support with anabolic steroid cessation (47%) or
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advice and information about the problematic use of these
substances (21%). The mean age of patients was 38.5 years
(standard deviation [SD]: 8) with a range from 21 to 61
years of age displayed in figure 2. Patients were mostly ho-
mosexual (68%) or heterosexual (29%) males; either in a
relationship (56%) or single (35%); were currently work-
ing (88%); had an educational level beyond compulsory
schooling (94%); many had an academic career (41%). Pa-
tients were most frequently working out over 3 days per
week and had multiple years of experience at the gym.

Patients had diverse professional backgrounds (qualitative
data), including directors/CEOs, managers, IT specialists,
engineers, insurance specialists, as well as a consultant,
lawyer, police officer, school principal, hairdresser, pho-
tographer, banker, medical aesthetician, sex worker, with
some being unemployed and on social welfare.

Feasibility outcomes

Feasibility outcomes are displayed in table 1. Patients were
asked anonymously how likely they would recommend the

Figure 1: Participant flow. Flow diagram of patients included in this quality assurance study.

Figure 2: Age distribution of patients using anabolic androgenic steroids presenting at the primary care practice during the first clinical assess-
ment in Zurich grouped by age categories.
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provided medical services for anabolic androgenic steroids
to a friend or peer/friend (net promoter score) as well as
to rate their experience with the provided service (cus-
tomer satisfaction score) – 32 patients answered the prima-
ry feasibility outcomes. All (100%) were Promoters of the
service and were satisfied with the service they received.
The overall calculated net promoter score was 100 (inte-
ger) which refers to excellent overall results of the medical
services provided for anabolic androgenic steroids users.
The customer satisfaction score was 100% which refers to
excellent overall patient satisfaction. Secondary feasibility
outcomes demonstrate that the recruitment rate was low-
er than target with 0.92 clients recruited per consultation
day. In this evaluation all patients consented to research
(100%).

Baseline assessment

Medical problems at presentation

Patient-reported medical problems from use of anabolic
agents at patient presentation are summarised in table S3 in
the appendix. Most patients (97%) presented with medical
problems, physical (97%) or signs of mental health prob-
lems (68%).

Medications, substance use and consumption characteris-
tics

Current and past medication history (patient-reported and/
or based on medical record), as well as concomitant sub-
stance use (self-reported) are summarised in table S4 in the
appendix. During presentation at the practice, the use of
anabolic steroids (91%) was most prevalent, with other an-
abolic agents (18%), antioestrogens (15%) as well as oth-
er image- and performance-enhancing drugs or methods
(e.g. synthol injections) (15%) also being used, although
patients had exposure to these substances more frequently
in the past with 97%, 62%, 64%, 47%, respectively. Other
medications (e.g. antiretroviral therapy, psychotherapeu-
tics) were frequent. Concomitant illicit substance use

(65%) among patients was frequently reported in the past
year (excluding recreational alcohol use [59%] and nico-
tine i.e. tobacco, smoking and/or vaping [47%]).

Consumption characteristics of anabolic androgenic
steroids can be seen in table S5 in the appendix. The mean
age at which anabolic steroid use was initiated was 30.6
years (SD: 9.53) and they had been used over a mean du-
ration of 4.91 years (SD: 3.58). Overall, consumption pat-
terns were very complex. Most often more than one ana-
bolic androgenic steroid was used during one application
(“stacking”) (71%) with changes in dosages (“pyramid-
ing”) (59%), as well as weekly dosages of testosterone
compounds up to 2000 mg per week that were admin-
istered. Most patients were using anabolic androgenic
steroids in cyclic consumption patterns (73%) and/or had
been using a continuous consumption pattern (29%). First-
time use during consultation was reported in six patients
(18%). Most patients presented anywhere after 1 to >15
cyclic applications with anabolic androgenic steroids most
often used over 3–4 months per application (52%). Most
patients followed safer-use practices when using anabolic
steroids (97%). Substances for use were mostly acquired
from non-medical sources (figure 3). Of the many moti-
vations for using these substances, the most frequent was
to improve physical appearance and increase muscle mass
(figure S1 in the appendix).

Sexual and reproductive history

Sexual and reproductive medical history (patient-reported)
can be seen in table S6 in the appendix. The 12-month
prevalence of different sexual partners in this study was
high: most patients reported ≥5 different sexual partners
(62%), and over 50 different sexual partners was frequent
(35%). Most patients reported having STI tests within the
12 months before consultation (67.6%). Few patients had
children (9%), and a minority had a wish for children in the
future (38%).

Table 1:
Feasibility outcomes.

Primary feasibility outcomes Net promoter score n %

Promoters (rating of 9 or 10) 32/32# 100%

Passives (7 or 8) 0 0%

Detractors (0 to 6) 0 0%

Achieved net promoter score Feasibility outcome target

Final net promoter score (integer)* 100 >30

Customer satisfaction score n %

Satisfied (rating of 4 or 5) 32/32# 100%

Unsatisfied/Indifferent (rating of 1 to 3) 0 0%

Achieved customer satisfaction score Feasibility outcome target

Final customer satisfaction score (%)** 100% >70%

Secondary feasibility outcomes Achieved outcome target Feasibility outcome target

Recruitment rate*** 0.92 ≥1

Consent rate to research**** 100% Not defined

* Net promoter score interpretation: -100–0: needs improvement; 0–30: good; 30–70: great; 70–100: excellent.

** Customer satisfaction score interpretation: 0–50: needs improvement; 50–70: fair; 70–90: good; 90–100: excellent.

*** Defined as the proportion of eligible patients recruited per consultation day.

**** Defined as the proportion of eligible participants consenting to research.
# Missing data n = 2
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Past medical history

Past medical history (patient-reported and/or based on
medical record) can be seen in table S7 in the appendix.
Most patients (79%) reported pre-existing medical condi-
tions. Notably, the most frequent physical medical con-
ditions concerned cardiovascular disease (hypertension
[15%], dyslipidaemia [9%], obstructive sleep apnoea
[12%]), musculoskeletal problems (muscle tendon rupture
[9%]), cancer (9%), infectious diseases (HIV [18%]; he-
patitis B [3%], assessed by medical history; hepatitis C
(3%), assessed by residual antibodies), as well as mental
health conditions (ADHD [21%] and depression/anxiety
[9%]).

Patient examination

A physical patient examination was conducted in all pa-
tients. Abnormal clinical findings among anabolic andro-
genic steroids users were common, particularly regarding
blood pressure measurements (35%) and anthropometry
(77%), hair (38%) and skin (53%), cardiovascular (44%),
breast examination (41%) and urogenital examination
(29%), and less frequent for abdominal (3%), muscu-
loskeletal (3%), neurological (3%), pulmonary (0%) or
thyroid (0%) examinations. An overview of abnormal find-
ings in patient examinations is displayed in table S8 in the
appendix.

Laboratory examination and ECG results

An overview of abnormal findings in laboratory as well
as ECG examinations is displayed in table S9 in the ap-
pendix. A laboratory examination was conducted in all
patients. Abnormal clinical findings among anabolic an-
drogenic steroids users were common, particularly regard-
ing the standard hormone panel (97%), creatine kinase
test (77%), lipid panel (65%), liver function tests (53%),
haematology (44%), prostate-specific antigen (PSA) test

(29%), kidney function tests (21%), iron profile (18%),
urine analysis (9%) and electrolyte panel (12%). All glu-
cose tests were normal. Furthermore, all patients received
an ECG screen, whereas 59% demonstrated abnormal find-
ings and approximately one quarter (21–29%) were
screened positive for left ventricular hypertrophy with dif-
ferent ECG indices (Sokolov-Lyon criteria, Romhilt-Estes
criteria). Importantly, regarding PSA levels, two patients
screened were found to have moderate to high levels of
PSA; one patient was diagnosed with a metastatic prostate
cancer.

Psychiatric evaluation

Results from a brief psychiatric evaluation are shown
intable S10 in the appendix. When asked, half of the pa-
tients reported problems with self-worth and body image
(50%) with a great proportion (38%) screened at risk of
body dysmorphic disorder. Over a quarter of patients
(27%) reported problems with drug and substance use, as
well as having problems with sexuality and relationships
(29%) – a majority were positive for being at risk of sub-
stance dependence for androgens (64%). Patients were
asked if they would like to talk to a psychiatrist/psy-
chotherapist – notably, approximately a third (32%) want-
ed to further discuss mental health problems with a special-
ist or were already in psychiatric care.

Discussion

Interpretation of feasibility results

In this quality assurance study, feasibility was measured
by the net promoter score and customer satisfaction score
to determine how likely respondents would either recom-
mend the received services for anabolic androgenic
steroids to a friend or peer (loyalty) or to rate their ex-
perience with the service (satisfaction), respectively; both

Figure 3: Sources of anabolic androgenic steroid (ASS) acquisition among patients using anabolic androgenic steroids (proportion in %) pre-
senting at the primary care practice during the first clinical assessment in Zurich, grouped by sources.
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outcomes were fully met. Offering best clinical practice
by a primary health care practice for anabolic androgenic
steroids users was feasible and highly accepted, and results
indicate that they would most likely return to use the ser-
vices and promote positive word-of-mouth propaganda
and referral of the service. The current implementation
phase was interpreted as successful, and the intervention
will be continued and further evaluated for roll-out at a big-
ger scale. Importantly, consenting to research among an-
abolic androgenic steroids users was very high (100%).
A future subsequent larger study, with the appropriate
methodology, power and sample size for hypothesis testing
should be feasible to further investigate and confirm these
initial study results among patients attending the primary
care practice. The recruitment rate was slightly below ex-
pectations. Future research will focus on how to appropri-
ately access this hard-to-reach population and how to es-
tablish trust in the provided primary healthcare services
among users, as our data suggests a level of mistrust in
medical care offerings – a finding consistent with the liter-
ature [19].

Hypothesis, sources of bias, generalisability

The methodology of quality assurance aims to determine
the feasibility of implementation, not for providing appro-
priate power for hypothesis testing – this may have led to
a risk of bias, particularly a selection bias, sampling bias
(small sample size), as well as detection bias. The recruit-
ment strategy of this current study was word-of-mouth pro-
paganda among patients and advertisements of this service
in a gym, as well as the associated “queer health” practice
of the Arud centre. Furthermore, the Arud centre is spe-
cialised in healthcare for substance use disorders and in-
fectious diseases (i.e. HIV, hepatitis C) – likely leading to a
selection bias. Furthermore, patients were interviewed for
data collection during the first clinical visit that may have
led to different bias(es) in this research, such as an infor-
mation bias (i.e. recall bias), interviewer bias, question-or-
der bias or response bias. These bias(es) may have impact-
ed the results and conclusions, as well as generalisability
of this quality assurance study; thus, these results must be
interpreted with caution. Also, little external validity exists
with only few studies that assessed the implementation of
such healthcare services within the published medical lit-
erature, leading to limited comparability of current studies
[20].

The results of this quality assurance study are interpreted
with the contemporary knowledge and recent understand-
ing of the non-medical use of anabolic steroids. The cur-
rent evidence most often consists of case-control studies,
user surveys, retrospective reviews and case series. The
lack of randomised controlled and prospective data are
limitations. More trials are needed with solid methodolo-
gies to further validate and build upon these initial results.
The recruitment strategy needs to be adapted for future
studies to provide a more representative patient cohort.
Previous research demonstrated that peers, rooted in lived
experiences, play an important role in mitigating potential
risks associated with anabolic steroid and image- and per-
formance-enhancing drug use [4]. This highlights that in-
corporating peers in developing comprehensive and ef-
fective harm-reduction strategies for anabolic androgenic

steroids users may be crucial for the future success of the
implementation.

General interpretation of the results in the context of
current evidence

Patient characteristics

Characteristics of anabolic androgenic steroids users pre-
senting in a primary care setting within this Swiss sample
broadly reflects data from previously published literature
[4, 20]. The typical anabolic androgenic steroids users who
accessed medical services were young male professionals
with a higher education. Importantly, the use of these sub-
stances was also prevalent among young adults as well
as older males. Furthermore, this sample demonstrates a
high proportion of men that have sex with men (MSM) us-
ing these substances. These patient demographics appear
to be of particular interest for healthcare regarding preva-
lence, negative health outcomes, accessing healthcare and/
or risk-taking behaviour [41–45]. Overall, the main mo-
tivations, among many, for using these substances in this
sample were to improve physical appearance. The con-
sumption patterns demonstrate that many different anabol-
ic agents have been used by patients in the past, with ana-
bolic androgenic steroids commonly used in complex use
patterns with supraphysiological testosterone dosages, ex-
tensive polypharmacy, as well as concomitant illicit sub-
stance use. Knowledge of these use characteristics will
help in developing tailored harm-reduction services (i.e.
adolescents, women, MSM) and health messaging which
will be further explored in future studies.

Health outcomes and risk behaviour among anabolic an-
drogenic steroids users

In addition to evaluating the feasibility of current best clin-
ical practice for anabolic androgenic steroids users, this
quality assurance study has identified various health prob-
lems among anabolic androgenic steroids users based on
clinical, psychometric, instrumental and laboratory eval-
uations and findings – they are complex, multifactorial
and many are not comprehensively understood. Although
this quality assurance study gives valuable insight into the
health status of anabolic androgenic steroids users, the goal
of this study was to assess the feasibility of implementa-
tion, not health outcomes among participants. Results from
this initial patient evaluation, most often based on results
from a single-point screening and based on patient-report-
ed problems and conditions, would need to be further ob-
jectified and confirmed in follow-up visits, thus need to
be interpreted with caution. The longitudinal observation
and outcome assessments were outside of the scope of this
study but will be systematically assessed in future stud-
ies. Most patients experienced complications from using
these substances affecting both physical and mental health,
most well-established and consistent with the published lit-
erature [4, 5, 13, 14]. Complications may arise through
high-risk behavioural aspects, such as engagement in strict
workout routines which may have led to musculoskele-
tal complications or the extensive concomitant polyphar-
macy, which can also cause many complications as well
as drug-drug interactions. The use of possibly counterfeit
substances from unregulated underground pharmacies may
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additionally lead to unforeseeable adverse events and com-
plications [11]. Furthermore, this study demonstrated that
anabolic androgenic steroids users may partake in high-
risk injection practices, as well as appear to engage in high-
risk sexual behaviours [5, 46], possibly leading to high-
er prevalence of blood-borne viruses (i.e. HIV infection
[46]). Discussing individual experiences in a non-stigma-
tising way appears to be crucial in establishing a trustful
doctor-patient relationship with these patients. Behavioural
risk factors, particularly safer sex behaviours and safer use
practices should be discussed and reinforced with anabolic
androgenic steroids users.

Most anabolic androgenic steroids users presenting in the
primary care practice were familiar with common expe-
rienced side effects and complications from anabolic an-
drogenic steroid use (e.g. male gynaecomastia, male-pat-
tern hair loss, testicular volume loss, sexual dysfunction,
subfertility, sleep disorders) which were often described
as mild or temporary and/or accepted with respect to the
goal of improvement in body image. Importantly, some
potentially severe side effects may go unnoticed by pa-
tients, such as complications regarding cardiovascular dis-
ease and anabolic steroid-induced cardiomyopathy [27, 47,
48], liver injury [49], kidney disease [50–53], endocrine
and metabolic disorders [25, 33, 54, 55] and cancer devel-
opment [13, 49, 56]. Furthermore, mental health problems
and concomitant substance use disorders were prevalent.

Impact of findings on healthcare services for anabolic an-
drogenic steroids users

With this evaluation, we demonstrated that anabolic andro-
genic steroid use may be associated with a wide range of
chronic disorders – either communicable (e.g. HIV, hepati-
tis B and C) and non-communicable (e.g. physical health
and mental health disorders, as well as substance use disor-
ders). The findings of this study demonstrate that anabol-
ic androgenic steroids users likely benefit from integrated
care in a primary health care setting. Healthcare systems,
which traditionally focus on providing acute care and/or
providing specialised medical care, are not set up to ad-
dress the challenge of providing care for people with multi-
ple medical problems, thus, integrated care approaches are
needed to reduce the disease burden in these patients [57].
In primary care settings, patients benefit from low-thresh-
old healthcare access, holistic and adequate long-term care,
as well as coordination within the healthcare sector when
dealing with multiple complications from this substance
use disorder and addiction problems for this hard-to-reach
user population. Although many knowledge gaps regard-
ing the provision of care for this population remain, our
initial findings support the recommendations regarding de-
livery of current best clinical practice among anabolic an-
drogenic steroids users for a Swiss context. Future studies
should focus on optimising best practice guidance for opti-
mal care provision to anabolic androgenic steroids users in
recreational sports in primary care settings.

Barriers of providing healthcare to anabolic androgenic
steroids users

Limitations in providing medical care to anabolic andro-
genic steroids users are the existing antidoping regulations.
These policies should be critically reviewed as simple

medical care, as well as the evidence-based treatment for
non-athlete anabolic androgenic steroids users, is crimi-
nalised under current legislation, leaving patients with in-
adequate care as well as instilling fear in doctors who aim
to provide medical care to these patients [9]. Recent sur-
vey data among general practitioners in Australia demon-
strated that they most often feel inadequately prepared to
provide services to anabolic androgenic steroids users, par-
ticularly due to specific challenges regarding profession-
al ethics and legality [58]. Furthermore, international data
demonstrates that anabolic androgenic steroids users ex-
press challenges in seeking support from medical profes-
sionals due to their fear of the illegal nature of these sub-
stances and criminalisation of use with the potential for
legal consequences that hinders an open discussion and
engagement with healthcare providers [59]. Anabolic an-
drogenic steroids users have the right to careful medical
diagnosis, advice and treatment as part of the law; not pro-
viding these medical services may be a breach of duty of
care from a healthcare perspective. The antidoping policies
should further clearly distinguish between the use of these
substances in competitive sports and use outside competi-
tions, as medical care outside competitive sports is aimed
at treating addiction and not aimed at supporting doping.
The Swiss drug policy aims to reduce drug use and its neg-
ative consequences for anabolic androgenic steroids users
and society with a four-pillar drug policy law [60], com-
prising prevention, harm reduction, therapy and repression.
Patients that do not partake in competitive sports should be
able to receive adequate harm reduction services as well
as treatment without putting the treating physician at legal
risk [6, 9].

Conclusions

With this first quality assurance study, we demonstrate that
anabolic androgenic steroids users may engage in high-
risk behaviours and possibly suffer from a high prevalence
of comorbid medical conditions in a Swiss primary care
practice. The integration of current best clinical practice
within a primary care context for patients who consume
these substances and engage in recreational sports appears
to be feasible with a high acceptance in Switzerland. This
study suggests that anabolic androgenic steroids users like-
ly benefit from integrated medical care provided and coor-
dinated in a primary health care setting; thus, upon these
initial study results these services were continued on a larg-
er scale to further assess as well as mitigate health risks
among this user population. The delivery of medical care
to anabolic androgenic steroids users comprises legal as-
pects that need to be considered and must be addressed
in the future to close the current treatment gap within this
population and avert this growing public health threat.
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Appendix  

Table S1: Overview of assessments during first clinical visit. 

Assessment Parameter assessed Items assessed 

Patient history Reason for encounter • Cessation of anabolic agents use 
• Complications/Side effects due to anabolic agent use 
• Check-up during use of anabolic agents 
• Addiction medical psychosocial treatment 
• Advice and Information on the use of anabolic agents 

Current medical problems • Presence of any side effects from use of anabolic agents 
• Physical or mental side effects from use of anabolic agents 
• Other current medical problems 

Allergies • Presence of any allergies 

Vaccination status • General vaccination status 
• Focus on HPV, Hepatitis B 

Medication history • Current and past use of anabolic agents and other IPEDs 
• Current use of other medication 

Workout routine • Weekly workout routine 
• Exercise history 

Current and past use of anabolic agents 
and IPEDs 

• First time use 
• Motivation of use 
• Acquisition of anabolic agents 
• Pattern of use of anabolic agents 
• Type and dosage of used anabolic agents and other IPEDs 
• Safer-use practices of anabolic agents use 

Sexual and reproductive history • sexual risk behavior 
• screening for sexual transmissible diseases 
• children, wish for children in the future 

Past medical history • Existing/Pre-existing physical and mental illnesses 
• Use of other illicit substances 
• Alcohol use/Smoking history 

Family history • Existing/Pre-existing family illnesses 

Sociodemographic • Civil status 
• Education level 
• Employment 

Mental health  • Signs of depression, mania, anxiety, aggression 

Physical 
examination 

General condition • Physical appearance 
• Vigilance 
• Mental state/mood 
• Nutritional status 

Vital signs and anthropometry 
 

• Heart rate, body temperature, blood pressure, blood 
oxygenation, respiratory rate 

• Weight (kg), Size (m), Body Mass Index (BMI) 

Skin and hair status • Acne, Striae, other skin conditions 
• Male pattern hair loss (Hamilton-Norwood-Scale), other 

hair condition 

Cardiovascular exam • Heart action, pulse deficit, heart sounds, jugular veins, 
edema, heart apical impulse 

• AGLA cardiovascular risk score 

Pulmonary exam • Thoracic excursions, thorax form, signs of dyspnea, 
pulmonary sounds 
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Abdominal exam • Inspection, abdominal sounds, physical examination, liver 
size, surface and consistency, spleen examination, kidney 
exam, digital rectal exam if indicated 

Head and Neck exam • Thyroid exam 

Urogenital exam • Orchidometer (self-reported testicular volume)  

Breast exam • Signs of gynecomastia and mastodynia 
• Classification of gynecomastia according to Hall  

Musculoskeletal exam • Upper and lower extremities, signs of infection at injection 
site 

• Spine examination 

Neurological exam • Brief assessment of neurological signs, including 
headaches/fatigue, mental state, motor function and 
balance, sensory exam, evaluation of the nerves of the 
brain, coordination, and reflexes, if indicated 

Psychometric 
evaluation 
instruments 

Assessment of Muscle dysmorphia and 
Anabolic Steroid Addiction 

• Muscle Dysmorphia: Muscle Dysmorphic Disorder 
Inventory (MDDI) 

• Anabolic steroid addiction: DSM-V adapted diagnostic 
criteria for anabolic-steroid dependence 

Instrumental 
examination 

Electrocardiogram (ECG) • Signs of arrythmia 
• Signs of left ventricular hypertrophy 
• Other conditions  

Laboratory-
chemical 
examination of 
blood and urine 

Hematology  • Complete blood count 

Electrolyte panel • Sodium, Chloride, Potassium, Magnesium, Calcium 

Blood protein test • Albumin 
• Sex Hormone Binding Globulin (SHGB) 

Iron profile • Ferritin 

Liver function test • Alanine transaminase (ALT) 
• Aspartate transaminase (AST) 
• Gamma-Glutamyl-Transferase (GGT) 

Kidney function test • Creatinine, Cystatin C 
• Estimated glomerular filtration rate (eGFR) based on 

Cystatin C levels 

lipid panel • Total cholesterol 
• Low-density lipoprotein (LDL) cholesterol 
• High-density lipoprotein (HDL) cholesterol 
• Triglycerides 

Glucose test • Random blood sugar test 

Creatine kinase (CK) test • CK levels 

Prostate-specific antigen (PSA) test  • PSA levels 

Hormone panel • TSH, free T4, free T3 
• Prolactin 
• Testosterone (total/free), Estrogen 
• Luteinizing Hormone (LH), Follicle Stimulating Hormone 

(FSH) 
• Vitamin D3 

Urine analysis • Chemical examination of urine 
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Table S2: Patient characteristics. 

Characteristic N=34 % 

Age in years (mean, SD) M= 38.5, SD= 8 

Type of referral  

Self-referral 

Referred by physician 

 

28 

6 

 

82.4 

17.6 

Main reason for consultation 

Cessation of anabolic agents use 

Complications/Side effects due to anabolic agent use 

Medical-laboratory examination during use of anabolic agents 

Addiction medical psychosocial treatment 

Advice and Information on the use of anabolic agents 

 

16 

1 

31 

0 

7 

 

47.1 

2.9 

91.2 

0 

20.6 

Sexual orientation 

Homosexual males 

Heterosexual males 

Bisexual males 

 

23 

10 

1 

 

67.6 

29.4 

2.9 

Marital Status 

Single 

In a relationship 

Civil partnerships or similar 

Married 

Divorced 

Widowed 

 

12 

18 

1 

2 

1 

0 

 

35.3 

52.9 

2.9 

5.9 

2.9 

0 

Highest level of education (completed) 

No completed school or professional education  

Mandatory school 

Upper secondary school  

Apprenticeship  

Higher professional/commercial education 

Higher academic degree (Bachelor, Master, Doctorate) 

 

0 

2 

4 

7 

7 

14 

 

0 

5.9 

11.8 

20.6 

20.6 

41.2 

Occupational status 

Currently working 

Currently not working 

 

30 

4 

 

88.2 

11.8 
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Table S3: Current medical problems (patient-reported) during first clinical visit. 

 N=34 % 

Current medical problems through anabolic agents 33 97.1 

Current physical health problems through anabolic agents 33 97.1 

Current mental medical health problems through anabolic agents 23 67.6 

Type of physical medical problems reported 

Acne 

Decrease in testicular volume 

Water retention/edema 

Sleep disorders 

Pain at the injection site 

Sexual dysfunction (low libido/desire for sex, erection problems) 

Erectile dysfunction 

Gynecomastia (male breast development) 

Male pattern hair loss 

Mood swings 

Micturition disorders  

Musculoskeletal problems  

Cardiac/circulatory problems  

Snoring / nocturnal breathing difficulties 

 

10 

20 

5 

17 

2 

12 

9 

10 

8 

11 

6 

13 

11 

19 

  

29.4 

58.8 

14.7 

50 

5.9 

35.3 

26.5 

29.4 

23.5 

32.4 

17.6 

38.2 

32.4 

55.9 

Type of mental medical problems reported 

Signs of depression 

Signs of anxiety 

Signs of hypomania/mania 

Signs of impulsive aggression 

 

11 

12 

10 

13 

 

32.4 

35.3 

29.4 

38.2 
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Table S4: Current and past medication history (patient-reported and/or based on medical record) during first 
clinical visit. 

 N=34 % 

Current medication history  

Anabolic steroids 

Anabolic agents other than anabolic steroids 

Antiestrogens 

Other IPEDS/Methods  

Antiretrovirals (HIV treatment/HIV Pre-Exposure-Prophylaxis) 

Psychotherapeutics 

Others 

 

31 

6 

5 

5 

16 

12 

19 

 

91.2 

17.6 

14.7 

14.7 

47.1  

35.3 

55.9 

Current and past use of image- and performance-enhancing drugs 

Anabolic androgenic steroids 

Anabolic agents other than anabolic steroids  

Antiestrogens  

Other IPEDs/Methods 

 

33 

21 

22 

16 

 

97.1 

61.8 

64.7 

47.1 

History of stimulants and concomitant illicit substance use 

Smoking 

Alcohol consumption  

12-months concomitant illicit substance use 

 

16 

20 

22 

 

47.1 

58.8 

64.7 

Current and past use of anabolic androgenic steroid compounds 

Boldenone (Equipoise)  

Chlorodehydromethyl testosterone (Turinabol) 

Drostanolone (Masteron) 

Mesterolon (Proviron) 

Metandienon (Dianabol) 

Methenolone (Primobolan) 

Methyl Testosterone (Android) 

Methyldrostanolon (Superdrol) 

Nandrolone Decanoate (Deca-Durabolin) 

Nandrolone phenylpropionate (NPP) 

Oxandrolone (Anavar/Oxandrin) 

Oxymetholone (Anadrol) 

Stanozolol (Winstrol, Winny) 

Testosterone blend (Sustanon/Omnadren/TestoMix)  

Testosterone cypionate (Test C, Testex, Testabol, Testocyp)  

Testosterone enanthate (Test E, Testosteron-Depot, Testoviron)  

Testosteron undecanoat (Nebido) 

Testosterone propionate (Virormone, Testovis) 

Trenbolone (Parabolan/Finaplix/Fina) 

I take/took anabolic steroids, but I don't know which ones 

Other 

 

19 

3 

15 

6 

10 

4 

0 

1 

19 

9 

15 

0 

13 

18 

13 

27 

1 

14 

18 

2 

2 

 

55.9 

8.8 

44.1 

17.6 

29.4 

11.8 

0 

2.9 

55.9 

26.5 

44.1 

0 

38.2 

52.9 

38.2 

79.4 

2.9 

41.2 

52.9 

5.9 

5.9 
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Current and past use of other anabolic agents 

Human growth hormone (HGH, somatropin)  

Insulin (e.g., lispro, lantus, etc.) 

Insulin-like Growth Factor-1 (IGF-1)  

Clenbuterol (Clen) 

Selective androgen receptor modulator (SARM’s) (Andarine, RAD140, , Ostarine) 

 

16 

6 

3 

11 

5 

 

47.1 

17.6 

8.8 

32.4 

14.7 

Current and past use of antiestrogens 

Tamoxifen (Nolvadex, Tamofen)  

Anastrazole (Arimidex) 

Letrozole (Femara) 

Exemestane (Aromasin, Exemestan)  

Clomiphene (Clomid) 

 

19 

11 

3 

4 

15 

 

55.9 

32.4 

8.8 

11.8 

44.1 

Current and past use of other IPEDs/methods 

Human chorionic gonadotropin (hCG) 

Thyroid hormones (Liothyronine (T3, Cytomel), Levothyroxine (T4, Synthroid))  

Ephedrine/Ephedra 

Dinitrophenol (DNP) 

Cabergoline (Dostinex)/Bromocriptine (Parlodel) 

Diuretics (e.g., furosemide, torsemide, HCTZ, spironolactone) 

Antidiabetic agents other than Insulin (e.g., metformin) 

Sexual performance-enhancing agents (e.g., sildenafil (Viagra), tadalafil (Cialis))  

Red blood cell enhancers (e.g., erythropoietin (EPO)) 

Anti-balding/prostate drugs (e.g., finasteride (Propecia)) 

Other peptides (e.g., Sermorelin, MOD-GFR I-29, CJC 1295 DAC) 

Injection of site-enhancement oils (e.g., Synthol) 

Other 

 

14 

6 

3 

2 

1 

3 

4 

24 

1 

8 

3 

2 

0 

 

41.2 

17.6 

8.8 

5.9 

2.9 

8.8 

11.8 

70.6 

2.9 

23.5 

8.8 

5.9 

0 

Type of illicit substance used in the past year 

Sedative or tranquilizers (e.g., Valium®, Xanax®, Temesta®)  

Cannabis 

Ecstasy/MDMA 

Cocaine 

GHB/GBL 

Ketamine 

Amphetamine/Speed 

Mephedrone and synthetic stimulants (eg. MXE, , 3MMC, 4MEC) 

Methamphetamine (Crystal Meth/Tina) 

Heroin 

Opioids other than Heroin 

Psychedelics (LSD, Psilocybin mushrooms, 2C-B, etc.) 

Non-Medical use of any psychotherapeutic medications 

 

11 

6 

14 

12 

11 

10 

3 

9 

3 

1 

1 

5 

2 

 

32.4 

17.6 

41.2 

35.3 

32.4 

29.4 

8.8 

26.5 

8.8 

2.9 

2.9 

14.7 

5.9 
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Table S5: Current and past use of anabolic agents (patient-reported) during first clinical visit. 

Current and past use of anabolic agents N=34 % 

Age of first-time use of anabolic agents (mean, SD) M= 30.6, SD= 9.53 

Practicing “Stacking” (Number of anabolic steroids combined (≥2) 24 70.6 

Practicing “Pyramiding” (Changes in dosages) 20 58.8 

Average weekly dose of total testosterone compounds during a typical steroid cycle. 

≤500 

501-1000 

1001-2000 

Unknown amount 

 

7 

18 

7 

2 

 

20.6 

52.9 

20.6 

5.9 

Consumption patterns  

Cyclic consumption pattern (On-/Off-cycles) 

Continuous use without stopping  

No answer 

 

25 

10 

1 

 

73.5 

29.4 

2.9 

Number of anabolic steroid cycles in the past 

0 

1-2 

3-5 

6-10 

11-15 

>15 

No answer 

 

3 

7 

9 

6 

1 

4 

4 

 

8.8 

20.6 

26.5 

17.6 

2.9 

11.8 

11.8 

If cyclic consumption, typical anabolic steroid cycle length (weeks) 

0-8 

9-11 

12-16 

17-23 

>24 

No Answer 

 

3 

1 

18 

6 

2 

4 

 

8.8 

2.9 

52.9 

17.6 

5.9 

11.8 

Overall duration of AAS use (years) (mean, SD) M= 4.91, SD= 3.58  

Overall duration of AAS use (years)  

0-2 

3-5 

6-10 

>10 

 

10 

11 

10 

3 

 

29.4 

32.4 

29.4 

8.8 

Practicing safer use 33 97.1 

If not practicing safer use: 

Sharing of injection vial (multiple use vials) 

Sharing needles 

Re-using needles 

 

1 

0 

0 

 

2.9 

0 

0 
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Table S6: Sexual and reproductive history (patient-reported) during first clinical visit. 

Sexual and reproductive history N=34 % 

Number of different sexual partner in the last 12 months 

<5 

5-10 

10-25 

25-50 

>50 

 

13 

4 

2 

3 

12 

 

38.2 

11.8 

5.9 

8.8 

35.3  

Ever conducted a STI test 

Yes 

No 

 

33 

1 

 

97.1 

3 

Time of last STI test 

< 3 months 

3-12 months 

1-5 years 

5-10 years 

>10 years 

 

18 

5 

6 

3 

1 

 

52.9 

14.7 

17.6 

8.8 

2.9 

Children 

Yes 

No 

 

3 

31 

 

8.8 

91.2 

Desire to have children in the future 

Yes 

No 

 

13 

21 

 

38.2 

61.8 
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Table S7: Past medical history (patient-reported and/or based on medical record) during first clinical visit. 

Past medical history N=34 % 

Patients with pre-existing medical conditions 27 79.4 

Conditions diagnosed (physical health) 

Hypertension 

Obstructive Sleep Apnea 

Dyslipidemia 

Muscle tendon rupture 

Cancer 

Inflammatory Bowel Disease 

Others* 

 

5 

4 

3 

3 

2 

2 

 

14.7 

11.8 

8.8 

8.8 

5.9 

5.9 

Conditions diagnosed (infectious diseases) 

HIV  

Hepatitis B  

Hepatitis C  

 

6 

1 

1 

 

17.6 

2.9 

2.9 

Conditions diagnosed (mental health) 

ADHD 

Depression/Anxiety 

Substance use disorder 

Sleeping Disorder 

Borderline Personality Disorder 

PTSD 

 

7 

3 

2 

1 

1 

1 

 

20.6 

8.8 

5.9 

2.9 

2.9 

2.9 

*Others (N=1): Asthma; Prolapsed intervertebral disc; Hereditary Multiple Exostoses; Anal Venous Thrombosis; GERD, 
Gastritis; Appendectomy; Lipoma; Psoriasis; Gout; Varicocele; Herpes Zoster; abdominal hernia; Priapism; Growth stop 
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Table S8: Results from patient examination. 

Patient examination N % 

Abnormal vital signs and anthropometry 

Signs of arterial hypertension (systolic ≥140 mmHg and/or diastolic: ≥90 mmHg) 

Abnormal BMI (kg/m2) 

 

12/34 

26/34 

 

35.3 

76.5 

If signs of hypertension, classification of hypertension (single-point routine screening) 

Suspected grade 1 (systolic: 140-159 mmHg and/or diastolic: 90-99 mmHg) 

Suspected grade 2 (systolic: 160-179 mmHg and/or diastolic: 100-109 mmHg) 

 

9/12 

3/12 

 

75 

25 

If abmormal BMI, classification of BMI 

Overweight (25-30) 

Obese class I (≥30-35) 

Obese class III (≥40) 

 

20/26 

5/26 

1/26 

 

76.9 

19.2 

3.9 

Male pattern hair loss 

Male pattern hair loss  

 

13/34 

 

38.2 

If male pattern hair loss, classification of male pattern hair loss 

Hamilton-Norwood-Scale (I-III): 

Hamilton-Norwood-Scale (IV-V): 

Hamilton-Norwood-Scale (VI-VII): 

 

6/13 

2/13 

4/13 

 

46.2 

15.4 

30.8 

Abnormal breast examination 14/34 41.2 

If abnormal breast examination, classification of gynecomastia (Hall classification): 

Grade I: detectable only by palpation 

Grade II: detectable by inspection 

Grade III: appearance of the male breast corresponds to the female breast 

 

6/14 

5/14 

3/14 

 

42.9 

35.7 

21.4 

Abnormal skin examination 18/34 52.9 

If abnormal skin examination, classification of skin condition 

Striae 

Acne 

Other skin diseases 

 

5/18 

11/18 

2/18 

 

27.8 

61.1 

11.1 

Abnormal cardiovascular examination 15/34 44.1 

AGLA risk score (absolute 10-year risk of a cardiovascular event) 

Low risk (<10%):  

Moderate risk (10-20%):  

High risk (≥20%) 

 

14/34 

19/34 

1/34 

 

41.2 

55.9 

2.9 

Abnormal pulmonary examination 0/34 0 

Abnormal thyroid examination 0/34 0 

Abnormal abdominal examination 1/34 2.9 

Abnormal urogenital examination 10/34 29.4 

If abnormal urogenital examination, classification of testicular atrophy 

Testicular atrophy according to orchidometer (<15 mL), self-measurement 

 

10/10 

 

100 

Abnormal musculoskeletal examination 1/34 2.9 

Abnormal neurological examination 1/34 2.9 
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Table S9: Results from laboratory-chemical examination. 

Laboratory-chemical examination N % 

Abnormal hematology  15/34 44.1 

If abnormal hematology, classification of findings 

Secondary polycythemia: Hematocrit <55% 

Secondary polycythemia: Hematocrit ≥55% 

Other 

 

11/15 

1/15 

3/15 

 

73.3 

6.7 

20 

Abnormal electrolyte panel 4/34 11.8 

If abnormal electrolyte panel, classification of findings 

Hypercalcemia 

 

4/4 

 

100 

Abnormal iron profile 6/34 17.6 

If abnormal iron profile, classification of findings 

Iron deficiency (<30 mcg/l) 

Hyperferritinemia (>400 mcg/l) 

 

2/6 

4/6 

 

33.3 

66.7 

Abnormal liver function test (Transaminases (AST/ALT)) 18/34 52.9 

If abnormal liver function test, classification of findings 

Mild increase (<5x ULN) 

 

18/18 

 

100 

Abnormal kidney function test (eGFRcystatinC (ml/min/1.73m2)) 7/34 20.6 

If abnormal kidney function test, classification of findings 

Mild reduction (60-89): G2 

 

7/7 

 

100 

Abnormal lipid panel (LDL/HDL)* 22/34 64.7 

If abnormal lipid panel, classification of findings 

Abnormal LDL-cholesterol (>3 mmol/l) 

Abnormal HDL-cholesterol (<1 mmol/l) 

 

7/22 

21/22 

 

31.8 

95.5 

Abnormal creatin-kinase (CK) test 26/34 76.5 

If abnormal CK test, classification of findings 

Mild increase (<5x ULN) 

Moderate increase (5-50x ULN) 

 

21/26 

5/26 

 

80.8 

19.2 

Abnormal prostate-specific antigen (PSA) test 10/34 29.4 

If abnormal PSA test, classification of findings 

Mild increase (1-4 ng/mL) 

Moderate/high increase (>4 ng/mL) 

 

8/10 

2/10 

 

80 

20 

Abnormal hormone panel (general screening) 33/34 97 

If abnormal hormone panel, classification of findings 

Hypopituitarism (LH/FSH) 

Androgen deficiency (testosterone <LNL) 

Androgen excess (>UNL) 

Hyperestrogenemia (>ULN) 

Hyperprolactinemia (>ULN) 

Hypothyroidism (>ULN) 

Hyperthyroidism (<LNL) 

 

28/33 

7/33 

21/33 

20/33 

12/33 

2/33 

3/33 

 

84.8 

21.2 

63.6 

60.6 

36.4 

6.1 

9.1 
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Abnormal urine analysis (Proteinuria; ACR categories)  3/34 8.8 

If abnormal urine analysis, classification of findings 

Moderately increased (3-30 mg/mmol): A2 

 

3/3 

 

100 

Abnormal Electrocardiogram (ECG) findings 20/34 58.8 

If abnormal ECG, findings inferring left ventricular hypertrophy 

Signs of left ventricular hypertrophy (Sokolov-Criteria (≥3.5mV)) 

Signs of left ventricular hypertrophy (Romhilt-Este-Score (≥4points) 

 

7/20  

10/20  

 

35 

50 

*Dyslipidemia thresholds chosen according to „European Society of Cardiology (ESC) Guidelines on Dyslipidaemias, 2019” 
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Table S10: Results from psychiatric evaluation. 

 N % 

Problems with self-worth and body image 17/34 50 

Problems with drug and substance use 9/34 26.5 

Problems with sexuality and relationship/partnership 10/34 29.4 

Wish to be referred to a psychiatrist/already in psychiatric care 11/34 32.4 

Psychometric instrumental examination    

Risk for muscle dysmorphia*  

Risk for substance use disorder for anabolic steroids**  

13/34 

21/33*** 

38.2 

63.6 

* Muscle Dysmorphic Disorder Inventory (MDDI) (cut-off ≥39 points); DSM-V adapted diagnostic criteria for anabolic-steroid 
dependence (cut-off ≥3 points) 

***missing data; n=1 
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Figure S1: Motivations to use AAS.  

 

AAS = Anabolic androgenic steroids 

Motivations to use AAS among patients using AAS (proportion in %) presenting at the primary care practice 
during the first clinical assessment in Zurich, grouped by sources. Additional motivations categorized as ‘Others’ 
comprised improvement of appearance for professional purposes, increase of drive, activity as well as energy, 
general wellbeing, self-treatment of psychological problems, increase of libido and sexual function, and 
maintaining weight. 




