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Gateways to Appearance and Performance Enhancing Drug Use
Thomas Hildebrandt, Icahn School of Medicine at Mount Sinai, USA
Appearance and performance enhancing drugs (APEDs) include a wide range of substances that vary from
fitness supplements to pharmaceutical grade synthetic hormones, peptides, or other medicines. The
progression of from fitness supplement use to synthetic hormone abuse is poorly understood and
contradicts the pattern of drug initiation for most other substances of abuse.
Whereas first exposure to common drugs of abuse typically begins in mid to late adolescence (e.g., 15-18),
age of onset for synthetic hormones occurs most often in young adulthood (e.g. 19-25). Furthermore, use
patterns of APEDs often include regimented and planned administration and timing, without the effects of
acute euphoria. Consequently, drug initiation among APED users is likely to include a period of socialization
and investment in the activities and knowledge necessary to derive the intend value from these substances.
The ‘gateway hypothesis’ is a developmental theory that positions the use milder and more widely
available substances (e.g., alcohol, marijuana, etc.) as a causal mechanism the drives initiation of more
severe drugs initiation (e.g., heroin, cocaine, etc.). Applied to APED initiation, this theory implicates
nutritional supplements as gateway substances that drive initiation of synthetic anabolic or theromogenic
agents. Data supporting this theory of APED initiation will be reviewed and novel data presented on the
use of ‘gap time’ or duration of time between supplement and synthetic hormone abuse as a model for
understanding mechanisms the transition between these two distinct states of APED use. Implications for
targeted prevention programs will be discussed.
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Doping Situation in Finland: Results of National Population Survey 2014 and Qualitative
Remarks
Mikko Salasuo, Finnish Youth Research Society, Finland
In this presentation I aim at answering the following questions: What is the cultural and social framework
of doping, how frequent doping use is and what are the users’ motives? In the study "Perspectives to
Doping Substance Use outside Elite Sports in Finland" (Salasuo & Piispa 2012), the doping phenomenon was
cross-studied from the perspectives of as many actors as possible. In order to tackle the research challenge
we gathered extensive empirical data. The primary research data includes eight different windows into the
phenomenon, opening up from different perspectives:
1.
2.
3.
4.
5.
6.
7.
8.

Key informants
Expert interviews
User interviews
Electronic police data
Questions posted at Dopinglinkki-website
Internet discussion forums and debates
Population Survey data (THL 2010) and Youth Barometer data (2009)
Various micro data from key players around the doping phenomenon (the National Board of Customs
and Police, among others)

In 2010, several doping-related questions were included in the Drug Survey (n=4200) of the National
Institute of Health and Welfare. The results showed that the prevalence of doping outside elite sport was
1%.This survey was the first ever population survey about doping use in Finland. The 2014 study was a
random sample population survey (N=7,000) in the Finnish population aged 15–69 years. The results
showed that the prevalence of doping outside elite sport was 0.8%, and only a few respondents reported
having used doping during the last year. At the population level, then, doping has remained a marginal
phenomenon in Finland. The results concerning opinions and attitudes showed that doping use is even
more stigmatized among the population than illegal drugs.
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Finnish Customs: An Overview on Doping Offences During 2014
Jarkko Helin, Finnish Customs, Finland
Since the origin of doping substances is mainly outside Finland and substances are crossing the borders of
the Finnish territory on their way to the final consumers doping offences are considered as offences which
are being investigated mainly by the Finnish Customs.
There were altogether 325 doping offences in 2014, which was 3 per cent less than in 2013. The share of
aggravated drug offences decreased by about 60 per cent, and the suspects on the offences were almost
entirely Finnish citizens.
The quantity of seized doping substances increased by more than ten per cent in comparison with 2013.
The seized quantity was 87 491 tablets or ampules. Anabolic steroids and testosterone and their derivatives
were the most popular products.
Postal consignments continued to be the most used method of bringing doping substances to Finland. It is
possible to acquire various products from Internet stores quickly and anonymously.

5TH NORDIC CONFERENCE ON APPEARANCE AND PERFORMANCE ENHANCING DRUGS AND ANTI-DOPING WORK

ABSTRACTS IN ORAL PRESENTATIONS

The Use of Anabolic Androgenic Steroids and Associated Drugs in the UK –
Characteristic and Concerns
Jim McVeigh, Liverpool John Moores University, UK
The use of anabolic steroids and associated drugs is clearly a global phenomenon, however, the United
Kingdom appears to be experiencing an unprecedented increase in the numbers of these drug users
presenting to needle and syringe programmes. A series of research studies have identified a relatively
young population engaging in high risk practices, with many users consuming drugs at previously unseen
dosages. An ever-growing array of drugs are being used including a variety of new untested substances,
such as peptide hormones including GHRP-6, MGF and the injectable tanning agent melanotan. These
relatively new substances are used in combination with the more established, human growth hormone and
custom made mega-doses of anabolic steroids. The vast majority of these drugs are manufactured illicitly,
with significant associated risks to health. The practice of cycling (periods of use and abstinence) has
changed significantly in recent years, with prolonged use and substantial numbers of individuals employing
“blast and cruise”. High levels of recreational drug use were also identified, with large scale studies
indicating nearly half of this population using cocaine in the previous year.
There is an increasing evidence base in relation to the harms associated with anabolic steroids, in
particular, the longer-term risk of serious cardiovascular disease. However, of greatest concern is the
emerging data related to the prevalence of HIV within this group. In a 2010-2011 study of 395 men who
had injected these drugs, a similar prevalence of HIV to that amongst psychoactive drug injectors in
England and Wales was discovered. When the survey was repeated in 2012-13, an even higher HIV
prevalence of 2% was identified.
The presentation will explore the findings of several studies published in the United Kingdom over the last
two years as well as describing the policy response to this emerging public health issue.
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100 % Pure Hard Training: A Community Based Method to Reduce the Use of Anabolic
Androgenic Steroids at Fitness Centers
Viveca Andersson & Ann-Sofie Bakshi, STAD (Stockholm Prevents Alcohol and Drug Problems), Stockholm
Centre for Psychiatry Research and Education, Department of Clinical Neuroscience, Karolinska Institutet
and Stockholm County Council Health Care Provision, Sweden
Since 2008, 100 % Pure Hard Training, a community-based doping prevention method aimed at reducing
doping use among fitness centre visitors, has been used nationwide by Swedish municipalities. The method
is developed by STAD and includes training staff in fitness centres, policy work, enforcement and
cooperation between key stakeholders, i.e. staff in fitness centres, the police and municipal prevention
coordinators.
In 2015, STAD initiated a large scale evaluation of 100 % Pure Hard Training. The evaluation study consists
of two parts:
1. An implementation study, with the aim to analyse how the implementation of 100 % Pure Hard Training
has been carried out, with a focus on barriers and success factors. Data will be collected through interviews
with key stakeholders participating in 100 % Pure Hard Training; staff in fitness centers, police and
municipal prevention coordinators. The study also includes interviews with former users of anabolic
androgenic steroids (AAS) and growth hormones. The interviews will focus on the informants’ views on the
functionality of the method, attitudes on and experiences of doping.
2. An effect study, with the aim to measure whether the method has led to changes in the prevalence of
doping among visitors in the fitness centers where the method has been implemented. The study includes
an intervention group and a control group. The intervention group consists of 27 fitness centres that
recently started using the method, while the control group consists of 28 fitness centres that are not using
the method. Data will be collected through a questionnaire that visitors to the fitness centres are asked to
fill in anonymously. The questionnaire consists of questions regarding doping use (AAS and growth
hormone), illicit drug use, use of nutritional supplements and attitude towards doping regulation and
prevention.
The evaluation study is ongoing and will be completed in 2017.
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Use of Dietary Supplements and Banned Substances by Young Adults in Iceland in
Connection with Sports Training
Skúli Skúlason, Icelandic Anti-doping Committee, Iceland
The Icelandic Anti-Doping committees have been able to place several questions in a recurring national
survey among young adults in Iceland related to use of Food supplements and banned substances. The
survey is placed to all high school students in Iceland in November 2015 and responses came from 11.116
students (75.5% response).
Main results show a link between sport training and use of food supplements and banned substances, but
the relation is much clearer in those training outside the organized sport clubs. Boys are more likely to use
the products than girls in all cases except for fat burners where girls are much more likely. Boys in the age
group 18-20 are also more likely users than the younger students. We ask the question “What could be the
reasons behind the lower use by athletes who train with organized sport clubs than those outside?”
Potential reasons are the structured surroundings of the clubs, heritage, rules, anti-doping activities and
parent association with the sport. An interesting follow up on the survey could be to explore how the use is
within the groups that have quit school. The survey is repeated now late 2015 and a comparison will be
available.
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Doping Prevention Practice in Recreational Sport across EU-28
Susan H. Backhouse, Leeds Beckett University, UK
Historically, anti-doping efforts have focused on the detection and deterrence of doping in competitive and
elite sport through National Anti-Doping Organisations (NADOs). However, there are growing concerns that
the use of performance and image enhancing drugs pervades fitness and recreational sports. In response to
this perceived threat to public health, ‘Recommendations on Doping in Recreational Sport’ were drafted by
European experts in 2011. The absence of a systematic study on current knowledge and practice in relation
to the prevention of doping in recreational sport was noted and this study was conceived. Its principle aim
was to collect the available evidence through information-gathering on the prevention of doping in
recreational sport in the 28 EU Member States (MS). In turn, study findings were gathered to promote and
support the sharing of best practices in the EU regarding the prevention of doping in recreational sport. The
study comprised (i) the collection of primary data through a structured survey and (ii) secondary data
through literature searches and website analysis.
The survey included five elements which sought information on the: (i) EU Member State coordinator
organisation whom the MS expert represented; (ii) applicable legislation, regulations and political
arrangements related to doping in recreational sport; (iii) the mission, purpose, role and involvement of the
MS National Anti-Doping Organisations (NADO); (iv) identification of good practice on doping prevention in
recreation sport in their MS; and (v) expert opinions regarding doping in recreational sport and support for
it. After distribution of the survey, an iterative process of clarification and elaboration took place, often
requiring multiple attempts in order to present an accurate reflection of activity in each MS. This
presentation will consider the final three elements of the survey and close with the study
recommendations.
The consortium representatives were Mr Cliff Collins (EuropeActive, Belgium), Prof. Mike McNamee
(Swansea University, UK), Mr Yves Defoort (Flemish Department of Culture, Youth, Sport and Media,
Belgium), Mr Andy Parkinson (British Rowing, UK) and Dr. Michael Sauer (Manfred Donike Institute for
Doping Analysis, Germany).
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How to Reach Recreational Athletes in Estonia? E-learning Experience
Elina Kivinukk, Estonian Anti-Doping Agency, Estonia
In spring 2015 a new e-learning environment “I participate in clean sport” was created by the Estonian AntiDoping Agency. The main focus of the project is on sharing anti-doping information and education to the
Estonian recreational athletes via e-learning environment. The project pays special attention to supporting
the values-based approach that is the new focus of the anti-doping educational activities in the new WADA
Code.
The programme aims to provide up-to-date-information on anti-doping amongst recreational athletes and
their coaches and to develop interactive online learning tool focusing on values-based education approach.
The target groups of the programme are the participants in sport events, e.g. in marathons, but also regular
visitors of the fitness centres.
The e-learning tool consists of six sections: the dangers of doping, the contract of fair play, decision-making
of the athlete, food supplements, regulations and doping control procedure. All texts are written in a way
that is attractive to read giving concrete real-life examples, sharing cases, using humour and useful
information, being as brief as possible, but as detailed that is necessary for a good flow. Each section
consists of (a) theoretical part on different topics; (b) educational videos by the local famous athletes; (c)
quizzes and tasks to engage the learners.
In order to promote the e-learning tool to the wide audience of the recreational athletes, an extensive PRcampaign will be developed and the piloting of the e-learning tool will be done via strategical partners.
The project could be a good example for introducing the main principles of clean sport to the recreational
athletes whom might be challenging to reach during the regular in-classroom educational sessions.
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Is Bigger Always Better? Investigating Brain and Behavior in Anabolic Androgenic
Steroid Users
Astrid Bjørnebekk, Oslo University Hospital, Norway
Relevance: Non-medical use of high-dose anabolic-androgenic steroids (AAS) may cause mood and
behavioral disturbances, including irritability, aggressiveness, anxiety and depression. The underlying
mechanisms of these psychiatric effects are largely unknown, but are likely attributable to the brain’s
structural organization.
Objective: To investigate the association between long-term AAS exposure and brain morphometry,
including subcortical neuroanatomical volumes and regional cortical thickness, cognitive functioning and
psychopathology.
Design: 89 current or past male AAS male AAS users and 70 non-AAS-using male weightlifters underwent
structural MRI of the brain, neuropsychological examination and filled in self-report questionnaires for a
variety of personality and mental health aspects. The sample was drawn from the project Long-term
anabolic-androgenic steroid abuse on brain structure, cognitive functioning and emotional processing
coordinated from Oslo University Hospital, Norway.
Results: Compared to non-AAS-using weightlifters, the AAS group had thinner cortex in widespread regions
and significantly smaller neuroanatomical volumes, including total grey matter, cerebral cortex, putamen,
and corpus callosum. Both volumetric and thickness effects remained relatively stable across different AASsubsamples comprising various degrees of exposure to AAS, also when excluding participants with previous
and current non-AAS drug abuse. Prolonged AAS use was also associated with a range of psychiatric
symptoms and disorders and lower cognitive performance compared to the control group.
Importantly, the nature of such relations are complex not as it is difficult to distinguish what is due to
premorbid psychological characteristics, and what are the direct causes of the AAS use.
Conclusions and Relevance: This first large-scale systematic investigation of AAS use on brain structure
shows negative correlations between AAS use and brain volume and cortical thickness. The findings might
constitute brain correlates of deviations in psychopathology and cognitive functioning. Although the
findings are correlational, they may serve to raise concern about the long-term consequences of AAS use
on brain structural features.
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The Role of Body Image in Abuse of Anabolic Steroids
Thomas Hildebrandt, Icahn School of Medicine at Mount Sinai, USA
Body image is a complex and multidimensional psychological construct strongly associated with a range of
impairment in general and mental health. Data emerging from developmental and clinical psychology,
although largely focused on developing girls, implicates body image disturbance as a key risk factor for the
development of eating and exercise specific psychopathology (e.g., eating disorders).
Synthetic androgens are primarily abused to alter one’s outward appearance and consequently poor body
image has been hypothesized as both a risk and maintaining factor of APED use. Despite these hypotheses,
their intuitive appeal, and some supporting data, little is known about how body image changes as a
function of APED use.
Data from three distinct samples of experienced APED users will be used to explore the role of body image
disturbance in predicting unique patterns of APED use and the acute changes in image that occur under the
influence of APEDs. Population heterogeneity generally suggests that most men who use APEDs experience
little disturbance in body image, but that remain highly invested in their appearance.
Longitudinal data collected from men engaged in naturalistic cycles suggests diverging effects of the drug—
a group of men experience significant improvement in body image disturbance, while a second smaller
group experiences little effect from their use of APEDs. The implications of these distinct groups for
understanding risk and resilience to APED abuse and treatment will be discussed.
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Developing Locally Based Anti-doping Work in Municipalities
Malene Radmer Johannisson, Anti Doping Danmark, Denmark
Young people are influenced by their immediate environment. Therefore, prevention of doping should be
based on dialogue and interactions in their everyday life with people they know.
Four municipalities in Denmark are receiving state funding in 2015-2017 in order to develop locally based
initiatives to prevent use of doping among young people.
The four different municipalities develop their own project based on their local challenge, structure and
resources. Anti Doping Denmark is coordinating the project.
The presentation will cover the background and concept for the overall project, examples of initiatives from
the four municipalities, how we will evaluate the project and our ambitions for the project.
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Preventing doping in Norway: New Programs and Best Practices
Fredrik Lauritzen, Anti-Doping Norway, Norway
According to a recent nationwide study, almost 50 % of Norwegian youth are discontent with their physical
appearance. There is an increasing pressure in society to be fit and muscular. For many, the motivation for
exercising is no longer health and wellbeing but rather esthetical. This may lead to unhealthy exercise
regiments, use of large quantities of dietary supplements and doping. New legislation and increased funds
have made it possible for Anti-Doping Norway (ADN) to strengthen the efforts on combatting doping
outside organized sports, thus promoting safe and healthy exercise environments throughout Norway.
The Centre for Doping Prevention and Public Health develops and provides information about doping as a
societal problem. The target audience includes schools, users of doping and selected professionals,
including health personnel and public officials.
Recently, we launched a new program on promoting clean exercise as an alternative to doping. We believe
that by providing general knowledge about exercise and nutrition, as well as the negative consequences of
doping, we may help adolescents to make health-promoting choices and reduce the risk of doping use. The
program includes the Hercules model, a 10 weeks long intervention containing both theoretical lectures
and practical strength training. A comprehensive questionnaire is used to measure the intervention effect
on knowledge and values regarding use of doping, compared to a control group.
Use of doping is in most cases associated with exercise. This exercise often takes place in fitness clubs.
Through the Clean centre concept we provide education in anti-doping work to gym employees, and
facilitate on-demand drug testing.
Lastly, we believe that doping should be combatted locally. Therefore we initiate and coordinate Local
mobilization against doping in counties and municipalities. In each project, a local representative from ADN
implements various anti-doping programs in local schools and towards local professionals.
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Steroids, Secrets and Shame – the Questions APED Users Are Ashamed to Ask
Jukka Koskelo, A-Clinic Foundation, Finland
The activities of the Finnish Antidoping Agency FINADA are targeted to competitive sports while the A-Clinic
Foundation´s Dopinglinkki maintains doping prevention activities in recreational sports in Finland. The
experience gathered through Dopinglinkki´s online health advisory service and the A-Clinic Foundation’s
treatment of mixed substance abusers (alcohol, CNS drugs, narcotic painkillers) is a unique way to gather
important information about and for appearance and performance enhancing drug (APED) users. The AClinic Foundation has exactly 60 years of experience in treating intoxicant addition.
The use of doping substances in competitive sports is prohibited. Legislation and punishment issues may
lead to covering up the use of APEDs also among recreational athletes. Legislation varies between
countries, but the health risks remain the same.
The topics that people are most concerned about in Dopinglinkki´s nationwide low-threshold online health
advisory service are the side effects of anabolic androgenic steroids. Although the service is based on
anonymity, many customers still feel the need to pose the questions “on behalf of their friends”. Some
customers have had bad experiences with the health care sector and are thus hiding their APED use. They
may also unnecessarily worry that a health care professional would report their APED use to the police.
APED users, or those still contemplating APED use, should be aware of the health risks. It is not a shame to
ask but not asking may lead to consequences that can affect the user for the rest of his or her life.
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Hazards of Supplement Use in Recreational Sports
Ron Maughan, Loughborough University, UK
It is now almost 20 years since the problem of adverse doping outcomes resulting from the use of dietary
supplements was first raised. In that time it has been demonstrated repeatedly that some supplements
may contain substances that are not declared on the label but that may cause an athlete to fails a drugs
test and may also be harmful to health.
There seem to be two main problems. One is the inadvertent contamination that results from use of the
manufacturing, production and storage facilities that are shared between legitimate supplements and
prohibited substances. In most cases, the amounts are vanishingly small and will have no physiological or
performance effects but may be sufficient to cause an adverse analytical finding. In the case of nandrolone,
as little as 1-2 micrograms of the drug or of one of its prohormone precursors may increase the urinary
metabolite concentration above the reporting threshold.
The other concern is the deliberate addition of potent drugs to otherwise harmless and ineffective
ingredients in order to produce a product that will have effects that are readily perceived by the consumer.
This is a concern to all supplement users and is potentially a far more serious problem.
Although there has been some progress in the last two decades, it is clear that the problem persists and the
presence of harmful pharmaceuticals and other toxic agents is still not uncommon. Negative outcomes may
include health problems, particularly affecting the liver and occasionally proving fatal, and such outcomes
are being reported in the medical literature with increasing frequency. Consumers must be aware of the
potential for positive or negative outcomes from the use of these supplements. The potential risks to
health must weigh heavily in any cost-benefit analysis.
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Enhancing Muscle Mass and Function: Comparison Between Different Strategies
Juha Hulmi, University of Jyväskylä, Finland
Resistance training (RT) and supplements are typical lifestyle interventions used to increase muscle mass
and strength. In addition to that, there are various new pharmacological strategies for the same purpose.
Currently also few gene therapy trials are ongoing investigating new therapeutic agents that could prevent
muscle loss.
RT results in significant increases in muscle size and strength within few months. The magnitude after ~4-5
months of RT is typically in previously untrained individuals ~5 % and 20 % in muscle size and strength,
respectively. Of nutritional supplements, high quality protein nutrition such as whey protein, typically
ingested after RT bouts, may further enhance RT adaptations up to ~30 %. Creatine, and in some individuals
beta-hydroxy-beta-methyl-butyrate (HMB), can also enhance RT adaptations. Pharmacological
interventions are banned in sports. When compared to RT, the effect of e.g. anabolic steroid testosterone
on muscle strength is about similar in magnitude. However, the effects on muscle/lean mass are with large
doses even substantially larger (~10-15 % in 4-5 months).
More novel drugs such as Selective Androgen Receptor Modulators (SARMs) have not yet proven to be as
effective as anabolic androgenis steroids (AAS). Even though pharmacological myostatin/activin blocking
can increase muscle mass ~30-50 % in mice in 2 weeks and with gene therapy even more, in humans the
effect is probably much smaller, i.e. ~5 % after a month or more. However, only one single-injection study
has been performed so far in humans. In monkeys, intramuscular gene therapy has induced ~18 % increase
in muscle mass locally. Importantly, based on the animal experiments, the increase in muscle strength using
various myostatin/activing blockers is smaller than muscle size. Therefore knowing also other challenges,
side-effects and high costs, these new therapeutic agents are probably not as large threat to clean sport
during the next few years than AAS.
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Anabolic-androgenic steroid use in the Nordic countries: A systematic review.
Dominic Sagoe, University of Bergen, Norway
Anabolic-androgenic steroid use has been identified as a widespread public health problem. The study
investigated the prevalence and moderators of non-medical AAS use in the five Nordic countries. A metaanalysis and meta-regression analysis was conducted using studies gathered from searches in PsycINFO,
PubMed, ISI Web of Science, Google Scholar, and reference checks. Included were 32 studies that provided
original data on 48 lifetime prevalence rates based on a total of 233,475 inhabitants of the Nordic
countries.
The overall lifetime prevalence obtained was 2.1% [95% confidence interval (CI): 1.3-3.4, I2 = 99.5, P <
0.001]. The prevalence for males, 2.9% (95% CI: 1.7-4.8, I2 = 99.2, P < 0.001), was significantly higher (Qbet
= 40.5, P < 0.001) than the rate for females, 0.2% (95% CI: 0.1-0.4, I2 = 90.5, P < 0.001). Sweden has the
highest preva¬lence of AAS use: 4.4%, followed by Norway: 2.4%, Finland: 0.8%, Iceland: 0.7%, and
Denmark: 0.5%. Country, sample type, and male sample percentage significantly predicted AAS use
prevalence in a meta-regression analysis. No indication of publication bias was found. Though subject to
some limitations, our findings suggest that non-medical AAS use should be regarded as a serious public
health problem in the Nordic countries.
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Exploration of the female use of performance enhancement drugs
Charlotte McLean, Liverpool John Moores University, UK
While illicit drug use may traditionally be thought of as substances used to provide immediate gratification
in the form of simulants, hallucinogens and opiates there is a growing interest in the use of
pharmaceuticals to alter human attributes such as muscularity. Performance enhancing drugs (PED) that
fall into this category include anabolic-androgenic steroids (AAS) and growth hormone (GH). The use of AAS
and GH have been associated with cardiovascular (CV), hepatic and psychological adverse effects. This
research intends to engage with female bodybuilders, a hard to reach and understudied population of PED
users, which is reflected in the paucity of data currently available. This innovative project will help to
identify the specific, yet unquantified needs of female PED users.
Certainly it is not surprising that the aesthetically orientated sport of bodybuilding (BB) is one where the
use of both AAS and GH is established. While early BB was largely a male domain, the introduction of
female categories from the mid-70s onwards has given rise to a female population driven by the same need
for achievement in the sport as men, hence the female use of PEDs follows a similar rational; to increase
muscularity and improve body composition.
While AAS are manufactured to promote their anabolic characteristics, the androgenic, masculinising
effects cannot be completely eradicated. The latter can be most damaging in females; menstrual
irregularities, clitoral enlargement acne, growth of body hair, deepening of the voice, reduction in breast
tissue and problems with reproductive function are among the potential side effects of AAS use, some of
which may be irreversible. In light of this these virilising effects must be considered adverse with respect to
the female AAS user.
A recent rise in the number of female categories in BB, as well as a shift in social norms towards a more
muscular, lean look may well give rise to an increase in the use of PEDs within the female population.
Indeed social pressures in the form of media influences as well as sporting norms can be important factors
in the drive for the initiation of AAS use, while availability and cost reduction in recent years may also have
a role to play.
Determining exact prevalence rates for this population of AAS user can, however be fraught with difficulty.
Many female users are involved in competitive bodybuilding, rendering them highly reluctant to admit AAS
use and jeopardise careers. This population are much less likely to present at needle and syringe
programmes, and embarrassment due to the potential for virilising effects, may also result in women being
more secretive regarding use.
The illicit market for these drugs presents its own set of health consequences such as engagement in risk
behaviours, contamination and potency issues. Given the growing prevalence and escalating illicit market, it
is clear that the use of PEDs is an emerging public health issue. While there is commonality between
genders in terms of CV and hepatic risk, more data are required to determine the factors that relate to the
female use of AAS and GH, such as initiation and patterns of use; health effects; and the underlying factors
contributing to use. All of which should be contextualised within the wider BB culture.
This piece of research intends to utilise a combination of ethnography and in depth interviews in order to
address the current dearth of literature relating to female PED use. The project will form the first stage in
developing unique harm reduction initiatives to ensure the needs of this population are met.
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Nandrolone Decanoate – a single dose exert endocrine and lipid disturbance and is
detectable for 9 months
Annica Börjesson1,2, Nina Gårevik1,2, Elzbieta Palonek3, Magnus Ericsson1,3, Marja-Liisa Dahl1, Anders Rane1,
Mikael Lehtihet4, Lena Ekström1, 1) Department of Laboratory Medicine, Division of Clinical Pharmacology,
Karolinska Institutet 2) Anti-Doping hotline, Dept of Clinical Pharmacology, Karolinska University Hospital 3)
Doping Control Laboratory, Dept of Clinical Pharmacology, Karolinska University Hospital 4) Department of
Medicine, Karolinska Institutet
Hypotheses: 1) that a single dose of nandrolone decanoate exerts effects on cholesterol metabolism and on
secretion of gonadotropins and 2) that the nandrolone metabolite 19-norandrosterone (19NA) is
detectable in urine for 9 months.
Introduction: It is well known that anabolic androgenic steroids (AAS) induce various deleterious
alterations of the lipoprotein profile, however the mechanisms behind this alteration is not fully
understood. Cholesterol is mainly synthesized in the liver by a reaction catalyzed by HMG-CoA reductase
(HMGCR), and supra-physiological doses of testosterone have been shown to increase the expression of
this enzyme. Nandrolone is together with testosterone one of the most popular abused AAS among men.
Long-term use of nandrolone has been shown to be associated with suppressed levels of luteinizing
hormone (LH) and follicle-stimulating hormone (FSH). Moreover, previous studies indicate that 19 NA the
main urinary metabolite of nandrolone may be detectable several months after injection of nandrolone
decanoate (ND).
Methods: Eleven healthy male participants aged 29–46 years were given a single intramuscular dose of 150
mg nandrolone decanoat (ND) Deca Durabol®, Organon. Blood and urine samples were collected prior to
ND injection (day 0), as well as after the administration, on day 2 and 14 for serum and on day 1, 3, 5, 7, 14,
30, 60 120, 270 for urine. Cholesterol, testosterone and gonadotropins were analyzed by the accredited
laboratory at the Division of Clinical Chemistry, Karolinska University Hospital. Total RNA was isolated from
fresh blood and converted to cDNA. Real time PCR was performed to measure the relative expression of
HMGCR. 19-NA was analyzed using WADA accredited GC-MS/MS method at the Doping Control Laboratory.
Results: A significant 55-85 % decrease of LH, FSH and testosterone was seen after 4 days, which remained
suppressed on day 14 (p < 0.01). Total cholesterol increased 10 % 14 days after the administration (p<
0.001). In 80 % of the individuals the HMGCR mRNA level was increased on day 4 (p<0.05). There was a
large inter-individual variation in the urinary excretion rate of 19-NA. In six of the subjects 19-NA was still
detected 9 months post dose.
Discussion: The endocrine and cardiovascular effects of nandrolone mimic the observed effect of
testosterone. The long-term consequences of these alterations are still unknown but it is possible that the
perturbation of the lipid profile may be associated with an increased risk of coronary artery disease. Here
we show for the first time that 19-NA may be detected as long as 9 months after the administration in
some individuals, although only three of them fulfill the concentration criteria for doping offense. A
definitive assignment of the origin of 19-NA must be determined by the use of gas chromatographycombustion-isotope ratio mass spectrometry GC/C/IRMS to show that 19-NA detected is not of
endogenous origin. Since 19-NA exerts a suppressive effect on gonadotropins, this long time endocrine
influence may be associated with clinical symptoms such as hypogonadism, depression, and impotence.
Possible long-term consequences of these findings need to be addressed in further studies.
Conclusion: Our results show that already a single dose of 150 mg ND 1) exert endocrine effects and
increases both HMGCR mRNA level and total S-cholesterol level and 2) is traceable for 9 months in some
individuals.
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