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ARTICLE INFO ABSTRACT

Keywords: Background: GLP-1 medicines (e.g. Semaglutide; Tirzepatide) are diabetes medicines that have recently been
GLP-1 approved for weight loss purposes. These drugs are increasingly common, with many users accessing these
Semaglutide medicines for off-label lifestyle-oriented purposes. While recent research has explored increased interest in these
a‘jﬁg;ﬁﬁ]gedmme drugs, to date no studies have explored their use in bodybuilding cultures. With bodybuilders often at the
Folk pharmacology forefront of experimental drug use, and diffusing knowledge of drugs to other populations, this research ex-
Netnography amines bodybuilders’ understandings of use and risk of GLP-1 medicines, and community approaches to harm
reduction.
Methods: This research adopted a netnographic approach, exploring 12,392 unique posts from 160 threads across
two popular bodybuilding forums. Qualitative thematic analysis of posts was undertaken.
Findings: Bodybuilders frequently undertook experimental approaches to GLP use, including ‘stacking’ multiple
compounds and ‘cycling’ between them, presenting risk. GLPs’ utility for bodybuilding was questioned by some
owing to their muscle-wastage effects, but many bodybuilders combined them with anabolic-androgenic steroids
(AAS) to off-set these side-effects. In addition to their weight-loss properties, many users discussed the drugs’
anti-ageing properties, and older men appear to be a significant emerging user population. While displacing
potentially dangerous fat burners in bodybuilders’ folk pharmacologies, GLPs nonetheless presented risks of
hypoglycaemia when combined with AAS, and broader harms. Harm reduction information was frequently
shared in forum spaces as part of bodybuilders’ communal folk pharmacology, but some enabling behaviours
likely to heighten risk were also identified.
Discussion: We examine the likely implications of these findings for public health, with particular reference to the
practices of ‘cycling’ and ‘stacking” GLP medicines and the risk this presents, particularly when combined with
drugs such as AAS and far burners. We discuss the need for harm reduction services such as drug testing services,
and the need for healthcare professionals to be aware of anti-ageing motivations for use among older men.
Continued research into novel GLP use is needed.

Introduction

Semaglutide is a GLP-1 receptor agonist peptide, initially approved
as a diabetes medicine (Ozempic) owing to its insulin and blood glucose
regulating properties, and later approved by the UK national health
service (NHS) as a weight loss medicine (Wegovy) in 2023 (Rackham,
2023). Semaglutide is the most prominent among a range of emerging
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compounds that operate on the body’s GLP-1 receptors to regulate in-
sulin levels, blood glucose levels and gastric emptying, which leads to
appetite suppression and subsequent weight loss (Moore et al., 2023).
Other emerging drugs in this category include the prescription drugs
Tirzepatide (Mounjaro) and Liraglutide (Saxenda), as well as currently
unapproved drugs like Retatrutide, hereafter grouped under the term
‘GLPs’ (Rosenstock et al., 2023).
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Semaglutide (under the brand names Ozempic and Wegovy) has
received significant attention recently as an emerging ‘miracle drug’ for
weight-loss, with prominent figures and celebrities endorsing its use (e.
g. Blum, 2022; Thompson, 2023; Cox, 2024). The drug’s effectiveness
for weight-loss led to its going viral on social media platforms in 2022,
with videos with the #0zempic hashtag discussing its efficacy for fat loss
receiving tens of millions of views at that time (Kolovos, 2022; Basch
et al., 2023), and a significant rise in internet searches for Semaglutide
and related GLP-1 agonist medicines occurring between 2021 and 2022
(Han et al., 2024). This increased awareness of Semaglutide’s off-label
uses for weight-loss caused widespread shortages of the medicine at
this time (Fairclough, 2023; Duboust & Huet, 2023), with Bloomberg
noting that prescriptions for Ozempic rose from 82,000 at the end of
December 2018 to 1.2 million by the end of 2022, fuelled by off-label
weight-loss use, which caused disruptions to the drug’s supply (Court,
2022).

Access to GLP medications for weight loss is available through
pharmacist-approved prescriptions for individuals who meet the eligi-
bility criteria, typically based on BMI and/or obesity-related comor-
bidities (Moore et al., 2023). However, obtaining these prescriptions
from private suppliers can be expensive, and while the NHS has begun
offering these treatments for weight-loss, the eligibility requirements are
strict, and waiting lists are lengthy (Bedfordshire, Luton and Milton
Keynes Integrated Care Board (BLMK ICB), 2022). As such, there is an
emergent issue of many GLPs being sourced through illicit digital mar-
ketplaces (Hirst & Turnock, 2024; Turnock, Hearne & Lazuras, 2025),
meaning that they also come with the associated risks of substitution and
contamination seen in illicit medicine markets more broadly (Coomber
et al., 2014; Kimergard et al., 2014; Weber et al., 2017; Chakrabarty
et al., 2021).

There is an emerging body of research investigating interest in GLP
use across the general population (Basch et al., 2023; Fong et al., 2024;
Martin et al., forthcoming). Analysis of social media content suggests
many posts positively discuss the effects of GLPs and encourage others to
take them, with ‘before and after’ images and similar positive stories
relating to fat loss being popular among the most viewed social media
posts relating to the drugs (Basch et al., 2023). However, Basch et al.
(2023) also note that around 35 % of the most viewed 100 videos in their
analysis included some discussion of common side-effects, or percep-
tions of toxicity. Similarly, Fong et al.’s (2024) analysis of Reddit posts
found that experiences of weight loss and weight loss progress were
popular topics, but a notable minority of posts also related to adverse
side-effects (generally gastro-intestinal), suggesting that some users also
experience some issues with GLP medicines.

Potential harms associated with off-label GLP use include nausea,
vomiting, abdominal pain, gastrointestinal issues, headaches and fa-
tigue/weakness, as well as risk of accidental overdose (Lambson et al.,
2023; Wiener et al., 2024). Additionally, these drugs may be used in a
harmful manner by individuals suffering from anorexia nervosa or body
dysmorphic disorder, and taken to rapidly decrease weight by an un-
healthy degree (Guerdjikova et al., 2024). Notably, Ashraf et al. (2024)
identify that many GLPs acquired through the illicit market may be
substandard, increasing risk of harms when used. They found that some
Semaglutide samples tested as up to 39 % above the labelled dose,
meaning even products containing the active pharmaceutical ingredient
listed may still present a risk of overdose or broader harms.

Counterfeit medicines are often produced in China, where regulatory
oversight is poorer (Hall & Antonopoulos, 2023), and bought at the
wholesale level by resellers who may supply product under the guise of
it being ‘legitimate’ pharmaceutical-grade medicine (Turnock & Gibbs,
2023a; Turnock, Hearne & Lazuras, 2025). This has led to harm among
users, including several illicit market Semaglutide users being hospi-
talised with symptoms including hypoglycaemic shock and coma in
2023, in what may have been a case of insulin contamination of fake
Ozempic pens (Thomas, 2023). There may further be harms linked to
how information about drug use is sourced online, which can potentially
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be poor quality, inaccurate or otherwise harmful (Andreasson &
Johansson, 2016; Tighe et al., 2017; Brennan et al., 2018a; Turnock &
Townshend, 2022), including when provided directly by suppliers like
online ‘beauty clinic’ pages (Hirst & Turnock, 2024). Consequently, it is
important to understand how these drugs are used off-label to form
effective public health policy responses.

Bodybuilding has long been associated with the use of a variety of
image and performance enhancement drugs (IPEDs) for weight-loss
purposes, including clenbuterol, ephedrine, T3 (Liothyronine) and 2,4
dinitrophenol (DNP) (Monaghan, 2002; Salinas et al. 2019; McVeigh
etal., 2021a), yet bodybuilders’ GLP use remains unexplored. Given the
rapid rise of GLP medicines for weight-loss purposes, exploration of use
by this population is imperative, since bodybuilders as a population are
known to frequently experiment with emerging and novel forms of drug
use, often ‘stacking’ drugs together in a manner which may present
greater risks of harm (McVeigh et al., 2021a; 2021b; Sagoe et al., 2015).
Consequently, bodybuilders’ understandings of GLP use are important
to examine, as their use may present differing risks to other GLP-using
populations, requiring specifically tailored harm reduction advice and
public health interventions.

Folk pharmacology and digital bodybuilding forums

Southgate and Hopwood (2001) introduced ‘folk pharmacology’ as
an extension of the concept of ‘social pharmacology’ (Rhodes, 1996) to
understand not only how knowledge dissemination and drug use prac-
tices (licit and illicit) operate within given populations, but also the
cultural production of narratives around substance use effects and harm
reduction. Their participants would share knowledge of drug use and
effects to educate others on approaches and practices, including
emerging forms of drug use, with ‘network nannies’ (experienced or
expert peers) relied on to provide reliable information on drug effects
and safe use within their networks. Notably, Southgate and Hopwood
(2001) note how folk pharmacologies are affected by broader commu-
nity attitudes to drugs, changes in drug markets, and by local
sub-cultural factors such as the experiential knowledge of key in-
dividuals within drug-using networks, making them dynamic and sub-
ject to change.

One of the primary realms for the diffusion of substance-related
knowledge among bodybuilders are digital bodybuilding forums. The
phenomenon of communal folk pharmacology and indigenous harm
reduction among lay experts within shared digital spaces such as drug
forums is not new. Past research has underscored the fundamental role
that understanding shared knowledge, experiences, and advice within
these digital spaces has for groups of people who use drugs by high-
lighting new and emerging drug trends and dynamics between inter-
ested parties (Hearne & Van Hout, 2016; Southgate & Hopwood, 2001;
Turnock & Hearne, 2024; Van Hout & Hearne, 2016; Kjellgren, Hen-
ningsson & Soussan, 2013; Mér6 & Racz, 2013; Soussan & Kjellgren,
2015, 2016; Van Hout, 2014). Communal folk pharmacology within
bodybuilding and steroid forums has traditionally focused on methods
for attaining muscle enhancement, fat loss, youthful skin Brennan, Wells
and Van Hout, (2019b); Van Hout and Hearne, (2016); McVeigh, Ger-
main and Van Hout, (2017) and more recently, an emergence of
communal discussions informing and encouraging the use of peptides
for wellbeing and repair, anti-ageing among older adults, and issues
with healthcare providers fuelling black market purchasing (Turnock &
Hearne, 2024).

Although stigma against specific forms of IPEDs (e.g. anabolic
androgenic steroids, peptides, weight loss drugs, Botox) persists
(Richardson & Antonopoulos, 2019; Richardson et al., 2024), their use is
normalised in contemporary society, particularly in relation to
anti-ageing treatments and a range of beauty and wellbeing products
(Hall, 2019; Turnock & Gibbs, 2023b; Hirst & Turnock, 2024). Among
bodybuilders, these culturally normalised notions of aesthetic beauty
and wellbeing enhancement combine with subcultural norms of drug
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use to attain subculturally-idealised body goals, particularly a large,
lean and muscular physique, for which the use of anabolic steroids and
other drugs have long been employed (Evans, 1997; Monaghan, 2002;
Sagoe et al., 2015; Turnock & Gibbs, 2023b). Given these drugs are
either illegal or subject to strict regulation in many countries, body-
builders have long relied on embedded cultural knowledge to determine
‘what works’ in relation to these drugs, employing this ‘bro science’ in
the (perceived) absence of reliable advice from authorities, such as
healthcare providers (Monaghan, 2002; Underwood, 2017, 2024).
Consequently, the dynamic folk pharmacology of bodybuilders, partic-
ularly in digital bodybuilding spaces, is important to understand, as it
shapes approaches to drug use and encourages behaviours which may
present particular risks in this population. This includes norms of
self-experimentation with novel and emerging drugs (Turnock &
Hearne, 2024) and the ‘stacking’ of multiple compounds in potentially
risky manners (Sagoe et al., 2015), all of which can shape beliefs and use
of GLP medicines and, therefore, are significant to understand for
effective harm reduction interventions for this at-risk population.

Digital fitness cultures have been noted as posing particular risk of
harms, since despite the prevalence of drug information in these spaces,
there may also be misunderstanding or misinterpretation of this infor-
mation (Tighe et al., 2017; Turnock & Townshend, 2022), which if
shared uncritically by individuals perceived to be ‘experts’ by the
community could result in widespread harms. Underwood (2024)
highlights a potent example of this in relation to a group of body-
builders’ discussions of insulin, which poses a danger of hypoglycaemia
if used incorrectly, but was discussed in some digital cultural spaces as
being lower risk than anabolic steroids, for example. Consequently, the
dynamic folk pharmacology and folk harm reduction advice shared by
bodybuilders are essential to understanding user decision-making in
relation to harm and risks (Gamble & George, 1997; Van Hout & Hearne,
2016; Hearne & Van Hout, 2016), particularly in relation to emergent
drugs like GLP medicines, and how their use intersects with existing
norms of anabolic steroids, insulin, or other drug use.

This is particularly important in the context of the increasing
accessibility of emerging drugs like GLPs offered by the global connec-
tivity of digital spaces (see Turnock & Gibbs, 2023a; Turnock et al.,
2025), and the ‘echo chambers’ that digital spaces can create in relation
to body ideals and IPED use, which leads Gibbs (2023: 101) to describing
digital fitness spaces as ‘the ultimate dopogenic environments’ for
encouraging the use of these drugs .

While online spaces may normalise or encourage IPED use, recent
work has increasingly sought to understand how the folk pharmacol-
ogies of digital bodybuilding spaces positively shape understandings of
risk and harm reduction behaviours (Tighe et al., 2017) and encourage
the incorporation of community-led harm reduction practices (Turnock
& Townshend, 2022; Andreasson & Henning, 2023; Turnock & Hearne,
2024). Underwood (2024), drawing on Duff (2009; 2010) discusses how
‘enabling environments’ that are supportive of health and harm reduc-
tion practices must be understood in the context of digital IPED users,
with existing cultural practices around harm reduction important for
public health policy to account for, and interact with. Importantly,
Underwood (2024) notes the increasing incorporation of knowledge
derived from scientific research into the folk pharmacologies of body-
builders online, and how an increasingly scientifically-informed body-
building community shapes IPED harm reduction advice. While
presenting some risk around potential misinterpretations of studies,
Underwood (2024) highlights this as part of bodybuilders’ communal
attempts to enable safe drug use and notes the importance of under-
standing these practices and interacting with them beyond simply con-
ceptualising folk pharmacologies as enabling use-related harms.

Given the divide between understandings of drug use in healthcare
settings and the motivations and ideals of bodybuilders (Underwood,
2024; Underwood et al., 2021; Turnock, 2022), this group must inher-
ently rely on folk pharmacology — often contextually termed ‘broscience’
— in their drug-using routines (Underwood, 2024). As community
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understandings of harm reduction become ever more informed through
practices such as bodybuilders’ incorporation of scientific research,
along with broader harm reduction approaches such as engagement
with community-led drug testing and health monitoring services
(Underwood, 2024; Turnock & Townshend, 2022; Andreasson & Hen-
ning, 2023; Turnock et al., 2023), understanding of these practices is
increasingly significant for formulating effective public health policy
that actually engages with bodybuilders’ needs (Harvey et al., 2019) and
existing peer-led understandings of harm reduction (Duff, 2010; Piat-
kowski et al. 2024a).

Consequently, this article explores the advice, understandings and
harm reduction information offered in relation to GLP medicines in
digital bodybuilding spaces, to understand how their folk pharmacology
shapes their approach to GLP use and harm reduction, and thus their
interaction with and management of risk in relation to these emergent
drugs.

Methods

Findings are based on ‘passive netnography’ (Kozinets, 2010;
Brennan et al., 2018a) of two bodybuilding forums conducted in 2024,
totalling almost 12,400 unique forum posts. The project launched in
September 2024, with the bulk of data analysis occurring between
October and early December 2024. The research focused on two key
forums, identified as the most popular bodybuilding and steroid forums
via a Google search.

Forums are valuable sites for research into norms of drug use and
knowledge among digital cultures, since they act as spaces for
communal knowledge exchange among drug-using populations (Hearne
& Van Hout, 2016; Van Hout & Hearne, 2016; Tighe et al., 2017).
Consequently, the discussions of drugs which occur in these spaces can
be invaluable for researchers seeking to explore emerging trends in drug
use, with the pseudonymity of forums facilitating honest discussions
regarding use and harms experienced (Germain et al., 2019; Turnock &
Townshend, 2022), albeit with the risk that some illegitimate actors may
be posting for e.g. promotion of specific sellers (Turnock & Hearne,
2024).

After identifying the relevant forums, their built-in search functions
were used to find threads discussing GLPs, using terms including ‘GLP’,
‘Semaglutide’, ‘Ozempic’, ‘Wegovy’, ‘Mounjaro’, ‘Tirzepatide’, ‘Lir-
aglutide’ and ‘Retatrutide’ (and shortened versions of these, e.g.
‘Sema’). Following this, relevant threads were sampled for data collec-
tion and analysis, with relevance determined by the first author using
researcher discretion regarding titles and initial readings of threads.
Eighty threads was chosen as the cut-off after sorting for relevance,
given the large volume of unique posts in the most popular threads, with
both forums notably hosting a ‘mega thread’ for posting questions and
experiences relating to GLPs, each containing thousands of unique posts
(3823 & 3737 respectively). This provided a substantial dataset to
analyse, ensuring the work met Kozinets’ (R.V. 2010) requirements for
scale, interactivity and heterogeneity. Table 1 details the number of
posts sampled from each forum, as well as well as the mean, median and
range of posts per unique thread analysed.

Table 1
Summary of posts sampled from each forum.
Forum Total posts Posts per Mean Median
analysed thread Posts per Posts per
(Range) thread thread
Forum 1: 5683 2-3825 71 14
UK bodybuilding
forum
Forum 2: 6709 2-3737 84 20.5
International (US)
steroid forum
Total 12 392 2-3825 77.5 16
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Threads with no replies, or which had been posted by GLP/peptide
suppliers for business purposes were excluded from the sample, since the
former would not offer insight into community interactions (see Kozi-
nets, 2010), while the latter presented a heightened risk of including
posts by fake accounts promoting the sellers in question (Turnock &
Hearne, 2024). While the earliest thread discussing GLP medicines dated
from 2012 (forum 2), the majority of threads (>90 %) were posted be-
tween 2021-2024 (including both ‘mega threads’), reflecting the period
during which awareness of GLPs grew among the general population.

Posts were analysed following the process for thematic analysis
outlined by Braun and Clarke (2006). This approach was chosen owing
to its flexibility and ability to offer a rich account of the dataset (Braun &
Clarke, 2006; Campbell et al., 2021). The first author developed themes
inductively on first reading of the threads, before refining these themes
and coding the dataset using the constant comparative method, and
re-reading of the data, using Microsoft Word and Excel for this analysis.
While codes were developed inductively from the dataset, there was also
some deductive coding based on our folk pharmacology framework, and
two of the authors’ prior research into novel enhancement drugs and
harm reduction advice in digital spaces (Turnock & Hearne, 2024),
reflecting an inductive-deductive approach. Analyses were then checked
for accuracy by co-authors, to ensure their validity. Additionally,
reflecting thematic analysis’ emphasis on the value of researcher
subjectivity (Campbell et al., 2021), the cultural, personal and academic
expertise of the research team helped guide our analyses. Several
members of the research team are either former participants in
competitive strength sports (1st, 2nd and 6th authors) or have lived
experience of prescription GLP use (2nd and 5th authors), and all have
prior experience (both personal and academic) using forums. This fa-
miliarity with the cultures, drugs and platforms studied allowed us to
use our existing knowledge and experiences reflexively to guide our
analyses and enhance the validity of findings (Salinas et al., 2019;
Turnock, 2021a).

All names and identifying characteristics (e.g. specific locations)
have been anonymised, following standard ethical practice for netno-
graphic research (Enghoff & Aldridge, 2019), though relevant data
regarding posters’ genders and ages was kept where it was felt to be
significant to analyses (e.g. highlighting older posters’ discussion of
anti-ageing use). There were no researcher interactions to elicit data
from posters or deception used, and all data was sampled from ‘public’
forum spaces (those not requiring log in credentials to view), meaning
posters would not have a reasonable expectation of privacy (Enghoff &
Aldridge, 2019; Grodzinsky & Tavani, 2010). Ethical approval for the
research was granted by the University of Lincoln’s research ethics
committee (Reference 2024-19099).

Findings

Five key themes emerged which were: Perceptions of drug effec-
tiveness and understandings of use; GLPs’ utility for bodybuilding; Anti-
ageing use by older forum posters; Comparisons to ‘fat burners’, and;
Communal harm reduction advice.

Drug effectiveness, perceived risk and understandings of use

With GLPs having recently risen to prominence in online spaces and
public consciousness, there was extensive discussion regarding their use
and effectiveness by bodybuilders. Bodybuilders were interested in
drugs that would help them lose fat without sacrificing muscle, with
many already taking weight loss medicines such as clenbuterol to help
them achieve their aims of a lean muscular physique. While several
posters were competitive bodybuilders looking to lose fat for competi-
tion prep, most were recreational bodybuilders looking to embody the
subculture’s idealised physique for aesthetic and wellbeing motivations
without actually stepping on stage. In both cases, drugs that would
facilitate fat loss were of great interest, leading to a lot of discussion
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relating to the emerging category of GLP medicines.

While some threads included sceptical queries regarding whether
GLPs were really the ‘miracle drugs’ media outlets portrayed them as
being for fat loss, among those who had used GLPs many extolled their
effectiveness, with discourse often paralleling broader cultural
messaging regarding their ‘miraculous’ effects:

‘Generic unlabelled Semaglutide is the best thing since sliced bread. You
just forget to snack, and a 2 scoop whey shake fills you up.’

‘The stuff is nothing short of miraculous when it comes to weight loss.’

While some posters noted they had experienced negative side-effects
from use, including nausea, fatigue, gastrointestinal issues and cramp-
ing, these side-effects were often considered minimal compared to other
bodybuilding drugs (e.g. anabolic-androgenic steroids (AAS); ‘fat
burners’), and the perception among GLP users was that the drugs were
effective for suppressing appetite, and reducing bodyfat.

While GLPs were broadly seen as effective, one significant topic of
discussion related to tolerance, and the perception that GLPs became
less effective after prolonged periods of use. Many posters felt the ben-
efits from GLPs diminished over time, and consequently several threads
asked about approaches to altering one’s dose when effectiveness
declined:

‘Just wondering if anyone has any experience with lowering Tirzepatide
tolerance. I have been on 10mg/week for about 6 months now and I don’t
even think I feel it anymore... I'm wondering if stopping for about a month
or maybe temporarily switching to or adding Semaglutide will help?’

One emergent communal pharmacological approach to addressing
this perceived tolerance was the process of ‘cycling’ between different
GLPs, usually Semaglutide and Tirzepatide, to lessen tolerance to one
drug by ‘coming off” while using the other. The process of ‘cycling’ drugs
to allow receptor sites to rest is common among AAS users (Monaghan,
2002; Sagoe et al., 2015), so the development of this approach to GLP
use appeared to derive from existing subcultural understandings:

‘T've noticed swapping GLP-1s when tolerance builds is also effective.
Recently swapped from Tirzepatide to Semaglutide and it feels like a
complete reset on tolerance and appetite suppression, so I'll be rotating
back and forth between these going forward.’

In addition to ‘cycling’ between compounds, some users also sug-
gested ‘stacking’ (Sagoe et al., 2015) different GLPs as a means of
addressing the perceived ‘drop off” in efficacy one would see on a single
compound:

‘I've been using [Tirzepatide] over a year. At 12.5 mg [per week]. Still
works great for me... I'll take a low dose of 0.5 mg Semaglutide some-
where in the middle when I start to get hungry again and it totally kills the
appetite until my next Mounjaro shot. Killer combo.’

While clinical protocols do not recommend ‘cycling’ or ‘stacking’
GLPs in this fashion, self-experimentation of this type is popular within
the bodybuilding community as a means of discovering ‘what works’,
and the results of such self-experimentation are frequently shared with
others (McVeigh et al., 2021a; Underwood, 2024; Piatkowski et al.,
2024a). Several forum posters remarked that they were able to maintain
their weight-loss progress by following this pattern of ‘cycling’ between
GLPs, leading to other posters suggesting they would do similar.
Importantly, this illustrates how bodybuilders attempted to apply their
existing folk pharmacologies of steroid use to emerging and novel
compounds, in manners which did not draw on scientific understanding
of these new drugs, but presupposed their existing ‘tools’ for effective
use of other compounds would be applicable to them.

Despite the seeming effectiveness of ‘cycling’ between GLPs, how-
ever, one ‘expert’ user (see Christiansen et al., 2017) on forum 2 sug-
gested that these commonly held perceptions of GLPs becoming less
effective over time were based on a flawed understanding of their
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mechanism of action, and that weight-loss slowing did not in fact
represent building ‘tolerance’. Expert users are those whose approach to
IPED use is based on synthesising knowledge from a range of sources
(online fora, scientific papers, experiential knowledge) to understand
the pharmacological properties of drugs used and their effects on human
physiology, often adopting a more scientific approach than other IPED
users (Christiansen et al., 2017). On digital bodybuilding forums, these
expert users often filled role of Southgate and Hopwood (2001) ‘network
nannies’, disseminating understanding of best practice and scientific
knowledge to other forum members, based on their research and expe-
rience. In this instance, the expert in question, a long-established forum
member, used the analogy of a thermostat in a home to illustrate why
stacking and cycling GLPs was not an optimal approach, despite its
historic use by bodybuilders for other drugs:

‘There continues to be a fundamental misunderstanding of how these
drugs work. They 're not diet pills that induce appetite reduction when you
take them. They’re hormones that set the body’s weight regulating
"thermostat" to a lower level... once the “setting” is reached appetite
suppression weakens, then stops. ... To lose more weight you have to in-
crease the dose, effectively lowering the “thermostat” further.’

Evidencing this claim, the poster pointed to clinical studies showing
that, following weight reduction in people who used GLPs, they did not
‘rebound’ to a higher weight if they stayed on the maintenance dose.
This meant the drugs were continuing to work despite weight-loss
slowing, or even stopping:

‘Another long term study [on patients] using a Tirz maintenance dose
[found they were] not regaining weight for the entire 3 year study period.
Further evidence tolerance doesn’t develop ... It sounds plausible, so I can
see why so many buy into it, but it’s just not the case.’

When met with pushback on this claim, this expert poster pointed to
testosterone replacement therapy (TRT) as a parallel example where
tolerance does not develop, but gains from use decrease once the in-
dividual’s new ‘normal’ is reached:

‘And just like TRT, there is no tolerance that develops over time requiring
a higher dose. If that were the case, we wouldn’t see weight stabilized for
years with subjects staying on the same dose.’

This indicates that examples of self-experimentation premised
around addressing the development of tolerance, although seemingly
effective in returning the individual to their desired weight-loss state,
may in fact misunderstand the biochemical realities of GLPs. Expert
users sharing findings from clinical studies as a means of complimenting
the self-experimentation that forum posters were undertaking thus
helped to refine their communal folk pharmacology. This reflects Un-
derwood (2024) observations regarding how bodybuilders have moved
beyond a simple ‘what works’ approach to also aiming to understand
‘why’, incorporating what scientific knowledge regarding IPEDs they are
able to access into their folk pharmacology.

Despite the knowledge from clinical studies posted by this expert
user, some form of drug ‘tolerance’ per lay understandings did seem to
exist for GLPs, as those who did not gradually titrate their dose, or who
returned to the same dose after a period off using, would experience
notable negative side-effects:

‘I jumped back in on my old dose which was too high, I spewed up in the
night and next morning.’

While a scientific understanding of how GLPs work was important,
posters also needed to be aware of the impact of reduced ‘tolerance’ to
these drugs from a lay perspective, and consequently even among those
who conceptualised decreasing efficacy in line with the thermostat
analogy, new or returning users were still cautioned to ‘start low, go
slow’.
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A significant topic related to the potential utility of GLPs for body-
building, particularly regarding whether they were a benefit or detri-
ment when it came to cultural goals of attaining a ‘ripped’, ‘lean’
muscular physique (Piatkowski et al., 2020). While many posters were
positive about GLPs’ abilities to aid their ‘cutting’ regimes (removing fat
while maintaining as much muscle as possible), several posts discussed
the muscle wastage associated with GLPs (see Blum, 2024), and sug-
gested this made them unsuitable as bodybuilding aids:

‘it’s not good for bodybuilders as it literally totally removes any and all
appetite ... If you don’t eat then your muscle will soon start to be used as
fuel for the body.’

References were made to celebrities who had used the drugs, and the
gaunt or ‘skeletal’ appearance they had. Given this, opinions on GLPs
were split, with some suggesting they would stick to more subculturally-
conventional thermogenic and stimulant drugs (Clenbuterol; Ephedrine;
T3) to ensure they did not lose too much muscle when cutting.

Despite this, a significant number of bodybuilders were using GLPs,
and several argued that they were useful in curbing bad eating habits
relating to food cravings and binge eating, allowing them to plan their
meals more effectively:

‘it’s great for bodybuilding to make it easier for me to eat clean and not to
binge’
Indeed, some advocates of GLP use noted there were solutions to

getting in enough protein to minimise muscle wastage, even when
eating very few calories:

‘It’s great during cutting. You can have three two-scoop whey protein
shakes a day, a couple of omelettes. It even works for me in my late 50's.’

Another argument in favour of GLPs for bodybuilding was that,
despite muscle wastage being associated with use, for bodybuilders who
were already taking AAS these effects would be offset by the anabolic/
anti-catabolic effects of the steroids. Asked if he was sacrificing mus-
cle by using GLPs to keep his calorie intake very low, one experienced
older bodybuilder replied:

‘If you are on a reasonable amount of AAS ... I'm of the opinion (and in
my experience) that muscle loss is not an issue.’

This approach was mirrored by several others, who suggested that a
“TRT dose’ of Testosterone (see Underwood et al., 2021) would be suf-
ficient to avoid muscle wastage when using GLPs:

‘If you eat enough protein and add TRT Test or 250 mg Test you won'’t
lose muscle.’

Referring to their pharmacological effects, one user highlighted how
GLPs aren’t catabolic, with muscle wastage coming from the restriction
of calories. This made them preferable ‘cutting’ agents to stimulants,
which are directly catabolic:

‘There is no direct pathway [by which] GLP-1 causes catabolism. If
anything it’s the opposite since it enhances insulin sensitivity.’

Beyond their use for fat loss, there was interest among some of the
expert bodybuilders in the broader health benefits of GLPs. Specifically,
for bodybuilders using drugs like human growth hormone that affect
blood glucose levels, the use of GLPs to counteract these effects was seen
as a means of boosting health, even when not looking to lose weight:

‘some people use it for other purposes as well, specifically those on HGH to
reduce blood glucose and to increase insulin sensitivity.’

‘Semaglutide seems to make a nice match with GH to combat the higher
blood glucose levels.’

Significantly, owing to their effects on insulin sensitivity, some
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bodybuilders suggested that GLPs could be beneficial to training and
body goals outside of the ‘cutting’ period, and would be valuable during
the mass gaining (‘bulking’) portion of their training routines, providing
they were used in a low enough dose to not fully suppress appetite:

‘Would like to hear some thoughts on using low dose Ozempic for bulking.
On paper it seems like it is the same as running low dose insulin, with
additional benefits of increased insulin sensitivity.’

Another poster replied to this query noting that Tirzepatide would be
better if this was the intended use, since it is also a GIP (Gastric inhib-
itory polypeptide), meaning it actively stimulates insulin, beyond what
is seen for other GLPs:

‘Tirzepatide is a GIP and GLP-1 agonist. Everything else is only GLP-1.
GIP helps with insulin production and regulation.’

Tirzepatide being an insulinotropic compound is supported by clin-
ical research (Rosenstock et al., 2023), meaning the poster’s assertion
that Tirzepatide is valuable to add if one wants the same effect as taking
low-dose insulin is likely accurate. Insulin is a popular drug among
bodybuilding communities, owing to its ability to stimulate muscle
protein synthesis, enhancing muscular hypertrophy. Given the potential
dangers of using insulin as an anabolic agent, most notably the risk of
hypoglycaemic shock (Piatkowski & Cox, 2024; Underwood, 2024), the
possibility of Tirzepatide fulfilling the same function as low-dose insulin
for bodybuilders offered a potential safer alternative to integrate into
their communal folk pharmacology. Indeed, with many bodybuilders
stating they felt Tirzepatide was more effective for fat-loss than Sem-
aglutide, it is likely that Tirzepatide will become an increasingly main-
stream drug within this subculture for both purposes, and this
knowledge will likely be disseminated to broader gym cultures as a
result (McVeigh et al., 2021a). GLP use might consequently replace the
use of more risky peptides like insulin among some users (older; more
risk aware) as these drugs become increasingly understood within gym
subcultures.

Anti-ageing and older bodybuilders’ use

Several forum users were middle-aged or older adults (often in their
50s) who highlighted the potential for GLPs to be used for anti-ageing
purposes, particularly regarding anti-inflammatory effects. When
examining emerging drugs, their use in novel or unapproved ways is
particularly significant to explore, since such use may present different
risks, or highlight particular sub-populations in need of tailored harm
reduction interventions (Hearne et al., 2024). While bodybuilders’ use
of enhancement drugs has traditionally focused on building muscle or
losing fat, recent research has highlighted how, among older trainers,
this intersects with wellbeing motivations relating to anti-ageing, such
as a desire to reduce inflammation or increase subjective feelings of
youth, in addition to appearing more youthful (Van Hout & Hearne,
2016; Turnock, 2022; Gibbs, 2023; Turnock & Hearne, 2024). While
much research has noted GLPs use for weight loss purposes, there is
limited research into their off-label use for anti-ageing among older
populations, despite awareness of these potential applications now
reaching mainstream outlets (see Hancock, 2024).

Turnock and Hearne (2024) note how the use of novel peptides to
off-set the negatives associated with ageing is increasingly common
among older gym trainers, and encouragement to use these emerging
drugs for such purposes common in digital fitness forums. Building on
this analysis, we found several posts by older individuals (40+) who
used GLPs as part of their broader drug routines for the health and
anti-ageing benefits they appeared to offer:

“Tirz is my go-to for painless knees.. not Deca, not NSAIDs. 1-2 mg per
week is all I (k)need:)’

These motivations intersected with the above-noted benefits of GLPs
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to insulin sensitivity, which in addition to being important for those
using human growth hormone (a common anti-ageing lifestyle medi-
cine), was relevant to older trainers, for whom the risk of developing
insulin resistance is higher:

‘This is what I was alluding to with us older folks. You can be doing
everything right but some people when they get older have poor insulin
sensitivity. Semaglutide improves this enormously and makes your body
operate like it’s supposed to when you were young.’

Subjective feelings of youthfulness is a major factor motivating off-
label enhancement drug use (Hearne et al., 2024), and the prevalence
of these narratives among bodybuilders suggests that such motivations
will be important to public health research, as understandings of GLPs’
potential anti-ageing benefits lead to more individuals taking them for
these off-label purposes. One clear example was a discussion of choles-
terol and fatty liver disease, where one poster who had been using Tir-
zepatide noted its benefits for these purposes, which again supported the
suggestion that older individuals — and particularly bodybuilders using
steroids — would see benefits to using these drugs beyond just weight
control:

‘At this point 15 mg Tirz maintenance has kept LDL/HDL near perfect.
Once I switched from Sema to Tirz (specifically based on the early stage
research showing GIP’s liver benefits) liver fat cleared and completely
reversed the liver scarring caused by stage 1 Non alcoholic fatty liver
disease.’

This poster suggested to others that if they had long-term high
cholesterol, they likely had undiagnosed fatty liver disease, and rec-
ommended they use Tirzepatide, again reinforcing that many anti-
ageing users were taking these drugs for health and wellbeing motiva-
tions beyond those for which they are clinically approved and pre-
scribed, as the folk pharmacology of bodybuilders integrated these
alternative uses.

Notably, some posters cited ongoing studies into the broader health
and anti-ageing effects of GLPs, suggesting that this indicated they likely
had benefits for older users beyond fat-loss and insulin regulation:

‘there is much more to Semaglutide/GLP-1 agonists apart from their
diabetic features. In US, they are being clinically studied for heart
insufficiency which peaked (sic) my interest.’

Informed posters sought to integrate scientific knowledge into the
forums’ communal folk pharmacology, linking to studies that high-
lighted potential benefits of use in ways that were not presently fully
understood. With several recent publications indicating that GLPs could
have beneficial effects on cardiovascular health (Dalsgaard et al., 2017;
Ferhatbegovic et al., 2023) and combatting neurological degeneration
(Holscher, 2022), older bodybuilders’ posting of such studies illustrates
how it was not only young men at the forefront of experimental ap-
proaches to use, but that those with anti-ageing motivations were
similarly engaging in self-experimentation with compounds beyond
their currently-approved uses, based on what clinical information was
accessible.

Notably, many posters also voiced a preference for GLPs because
they did not have the same negative effects, such as strain on the heart,
as other ‘cutting’ compounds used in bodybuilding, which posed a
heightened risk when older:

‘I'm a bit old for Trenbolone’

These findings highlight the benefits GLPs were felt to have for
bodybuilders beyond reducing appetite, and further support the sug-
gestion that research must seek to understand older men’s motivations
for drug use specifically, as a historically under-explored, yet important,
population in IPED research (Hearne et al., 2024). With an increase in
lifestyle medicines for wellbeing and anti-ageing purposes occurring
(Turnock & Gibbs, 2023a; Turnock, 2022), linked to broader cultural
messaging around wellbeing and the pharmaceuticalisation of what was
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once considered ‘healthy ageing’ (Dunn et al., 2021; Walley, 2002; Hall,
2019), the use of GLPs for attaining these goals of subjective feelings of
wellbeing when older is important to account for in public health policy
formation.

Comparisons to ‘fat burners’

Another key discussion topic related to how GLPs compared to ‘fat
burners’ including ephedrine, clenbuterol, T3 and 2,4 dinitrophenol
(DNP). While these drugs have long been used by bodybuilders as part of
their ‘cutting’ routines and have spread to recreational trainers (Sagoe
et al., 2015; Germain et al., 2019; 2021), rising GLP availability and
understanding of their utility appeared to be disrupting existing un-
derstandings of ‘fat burner’ utility. Notably, when posters who appeared
less experienced with ‘cutting’ compounds and protocols asked which
drugs they should use, they were increasingly directed towards GLPs:

‘I was told by someone on Reddit to use T3 and Adderall for big results’

‘You're taking Adderall... To suppress appetite?... Take some

Semaglutide.’

Beyond recommending GLPs as a safer alternative to stimulants,
there were further reasons why posters recommended them over ‘fat
burners’ relating to their physiological effects:

‘GLP1's aren’t catabolic. T3 is.’

While numerous stimulants were discussed, the main drug GLPs were
compared to was the metabolic drug DNP, which is often regarded by
bodybuilders as the most effective means of cutting fat (McVeigh et al.,
2017; Petroczi et al., 2015). However, DNP is also one of the most
dangerous fat-loss drugs, owing to its severe side-effects and risk of fa-
tality (usually by hyperthermia) on overdose (Grundlingh et al., 2011;
Petroczi et al., 2015). The forums, hosting several bodybuilders who had
used DNP, consequently featured significant discussion regarding how
GLPs compared to DNP when it came to removing visceral fat:

‘DNP blitzes fat like there’s no tomorrow, visceral fat also which is very
difficult to do on just a calorie deficit [as Semaglutide facilitates].’

‘Of course you must first be aware of the safety profile, but DNP is
probably more suited to BB purposes ... This is absolutely NOT a sug-
gestion, however.’

Despite several experienced bodybuilders suggesting that DNP was
the most effective drug for reducing bodyfat, many considered the risks
to far outweigh its positives compared to GLPs, especially among older
or less experienced users:

‘I'm just about to turn 50 myself so nice to hear of a potentially safer
compound for losing bodyfat (Clen is bad for the heart, Ephedrine and
other stims ALSO bad for the heart, DNP just a stupid suicidal drug that
literally NO ONE with a brain would go near!)’

Consequently, GLPs were increasingly recommended more
frequently than DNP, with generic ‘cutting advice’ or fat-loss advice
threads nearly always featuring GLPs as the main recommendation,
upending historic forum norms. As one poster noted in a thread debating
the use of DNP compared to Semaglutide:

‘Now that generic Semaglutide is cheap and widely available on steroid
websites [DNP’s] likely to fall out of use.’

Even among experienced bodybuilders who had used DNP previ-
ously, the rising availability of GLPs led to a shift in their approach to
fat-loss drugs:

‘I had run a number of DNP cycles in the past and let me tell you it comes
with its own bag of negatives. Overall I'm more happy with Sema/ Tirz for
my particular usecase, i.e. not having food to dominate my thoughts, be
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able to function both in daily life and in the gym, and lower my body fat at
the same time.’

With this shifting understanding of effective fat-loss compounds,
GLPs were increasingly preferenced in the folk pharmacology of body-
building forums over DNP, despite the latter’s acknowledged effective-
ness. The emergence of new drugs that were also effective but much
lower risk compounds thus led to a shift in communal understandings of
‘best practice’ for weight cutting, even if DNP was still accepted as
having a role for experienced, informed users.

Communal harm reduction advice

With bodybuilding forums popular among experienced IPED users,
there was a significant degree of knowledge dissemination related to
perceived ‘best practice’ when using GLPs, and the offering of dosing
and harm reduction advice. While forums may facilitate or encourage
IPED use, their status as sites for knowledge production and diffusion
regarding safer approaches to use has been documented (Turnock &
Townshend, 2022; Andreasson & Henning, 2023; Turnock & Hearne,
2024; Underwood, 2024). With GLPs being emerging drugs, the role of
such harm reduction advice is therefore significant to understand.

One way of minimising harms was recommending the ‘start low, go
slow’ approach already espoused by experienced users in relation to
AAS:

‘The only recommendation I could offer is start low, titrate your dosages.’

With AAS having worse side-effects when used in greater doses
(Piatkowski et al., 2024b), existing norms of advising individuals to
‘taper on’ to their cycles were carried across to GLP advice, to avoid
harms occurring from use when unsure of how one’s body would react to
the drugs. Similarly, users were discouraged from increasing their dose
too rapidly, with posters suggesting they should use the ‘lowest effective
dose’ for their goals:

‘As with any drug, take the lowest effective dose. If you feel it is still
effective enough, I would not increase the dose. If you feel like the effect is
diminished so much that it isn’t doing the job anymore, then up it.’

Alongside these dosing recommendations, the advice of ‘just stop’
when experiencing unexpected or particularly severe side-effects was
commonly shared:

‘I would stop the Sema for a couple weeks to see if that is the culprit.’

These approaches to harm minimisation are normal among experi-
enced IPED users, where tapering onto drugs, and stopping if unex-
pected side-effects present are common practice (Turnock, 2018). The
prevalence of such advice being offered in relation to this emergent
category of drugs highlights the position that harm reduction holds in
bodybuilders’ communal understandings of drug use. This is in contrast
to less-informed user cultures (e.g. general aesthetics and lifestyle
trainers), where riskier approaches to use may be more prevalent
(Christiansen et al., 2017; Turnock, 2018).

An interesting divide in advice offered related to the debate over
whether clinical dosing protocols should be followed when using GLPs
for bodybuilding. With clinical trial data on GLP effectiveness acces-
sible, in contrast to other IPEDs, where self-experimentation and ‘bro-
science’ must be relied upon (Underwood, 2017), bodybuilders
discussed whether the protocols recommended from these trials should
be followed, rather than the community self-experimentation that is
typically relied on for AAS:

‘I personally would only dose as high as any study that has been done in a
large clinical trial. For semaglutide that’s 2.4 mg max I think.’

When one user raised the potential of ‘microdosing’ with 100mcg
five times over the course of a week rather than 0.5 mg once a week per
the medical guidelines, this was met with the suggestion that the clinical
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protocol of injecting once a week might be the optimal way to dose
GLPs:

‘A lot of people here feel benefits from microdosing TRT/gear, so micro-
dosing all medicine should be better. Maybe for some drugs, but there are
a lot of actual clinical trial data for weekly dosing of GLP1s. Not just bro-
science & anecdotes.’

This highlights how bodybuilders are increasingly looking to incor-
porate scientific information on the drugs they use into their folk
pharmacologies (Underwood, 2024) and base their drug dosing routines
on such research. Despite these suggestions, however, some posters
recommended going beyond clinical guidelines, noting that these were
designed around ‘normies’ without experience of using IPEDs, and that
experimenting to find what were perceived to be more ‘optimal’ drug
routines was beneficial to bodybuilders, reflecting their historic exper-
imentation with other drugs (principally AAS) to find ‘what works’:

‘You’re much less likely to get nausea with two 0.25 mg shots a week.
Bodybuilders... can titrate our dose much better than "normies" on the
NHS.’

The development of a folk pharmacology combining self-
experimentation with discussion of clinical guidelines and emerging
studies therefore led to significant discussion and information sharing
regarding what was felt to reduce the side-effects and other harms
associated with GLP use most effectively, paralleling the ways in which
forums have previously been observed to encourage informed use of
AAS (Underwood, 2024).

Beyond dose-related discussions, harm reduction advice also
focussed on the potential polypharmic risks of compound combinations.
With many bodybuilders taking GLPs alongside AAS (and indeed,
advising doing this to counter muscle wastage), one expert user pointed
out that, although GLPs have relatively low risk profiles, there were
potentially synergistic effects on insulin sensitivity between GLPs and
steroids like Trenbolone:

‘All AAS are insulin sensitizing and, in fact, a standard warning with GLP-
1 & GIP agonists is to be careful to adjust dose down when combining
androgens with them (because of hypoglycaemic risks) ... they are syn-
ergistic in insulin sensitizing effects. Tren & Superdrol are clearly very
potently insulin sensitizing (reduce blood glucose).’

While not telling bodybuilders to avoid mixing AAS and GLPs, this
expert poster nonetheless made sure the forum was aware of these risks
by sharing information in the main GLP ‘mega thread’. This knowledge
dissemination was clearly needed, since later in the thread someone
queried whether anyone had experience of combining these drugs, and
one poster reported harms from the identified synergistic effect:

‘Anyone used Semaglutide with Tren?’

‘[Member] did and he suffered from hypoglycaemia. He had to take a few
days off of work. I warned him.’

This post generated interest from several forum members, since
Trenbolone is a favourite drug for ‘cutting” among many bodybuilders,
so knowing GLPs could potentially cause harm if ‘stacked” with this drug
was important to informing communal understandings of drug
protocols:

‘First I'm hearing about drug interactions with Sema. Is it just Tren?’

‘Sema increases insulin secretion. Tren increases sensitivity. I want to say
he was on metformin (Glucophage) too ... It’s not just interaction between
drug-drug but also the effects on the body.’

While these posts highlighted a potential risk of using this combi-
nation of drugs, several others noted they had successfully used GLPs
alongside Trenbolone, and simply had to moderate their doses. It
therefore seems this risk was only present among those using both drugs
at a moderate-to-high dose, however the sharing of such harm reduction
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information regarding under-promoted compound synergy is important
in spaces like forums, where the use of novel compounds in experimental
ways occurs. The advice-sharing norms of forums thus helped to identify
potentially harmful practices and diffuse this information to those at risk
of harm.

Discussion

Given the increasing popularity of GLP medicines, and their rising
off-label use and illicit market access, this research offers novel insights
and significantly contributes to knowledge regarding how these drugs
are used within digital bodybuilding cultures, which is important to
understanding the particular risk practices and harm reduction needs of
this population. GLP use among bodybuilders had been unexplored, and
given bodybuilders’ norms of self-experimentation with novel com-
pounds, forms of use, and polysubstance use (Sagoe et al., 2015), as well
as their dissemination of folk pharmacological knowledge to others
(McVeigh et al., 2021a), this work significantly improves our under-
standing of off-label GLP use.

Forums commonly recommend GLPs for weight-loss, and most
weight-loss advice threads on the two forums studied featured frequent
recommendations to use GLPs. Importantly, the polysubstance use of
multiple GLPs was commonly recommended to address perceived
‘tolerance’ building up. These recommendations appeared rooted in self-
experimentation, and recommendations to ‘cycle’ and ‘stack’ GLPs were
linked to the development of similar strategies among bodybuilders for
the use of AAS previously (Monaghan, 2002; Sagoe et al., 2015), based
on self-experimentation. While these methods appeared effective in
restoring the intended weight-loss state, the use of GLPs outside of
clinical doses and in combination with one another presents potential
risks, heightened further if these folk understandings of use are pop-
ularised and disseminated through these digital platforms. Given the
potential synergistic effects between drugs, and the risk of events such as
hypoglycaemia being posed by GLP overdose, norms of ‘stacking’ GLPs
are important to be aware of from a public health perspective, and the
dangers of such practices must be explored further if they are as
commonplace as our findings indicate.

Findings regarding GLPs’ utility for bodybuilding further highlighted
how prevalent norms of ‘stacking’” GLPs with other drugs — principally
AAS - are within this community, building on prior works regarding
polysubstance use among IPED users (Sagoe et al., 2015; Salinas et al.,
2019; Turnock, 2021b). Bodybuilders frequently ‘stacked’ GLPs with
AAS to minimise the muscle wastage effects of GLPs, with forum folk
pharmacology encouraging GLP users to take testosterone and other
AAS when ‘cutting’ to maintain their muscle mass. While an unsur-
prising finding by itself, the fact that GLPs potentially interact with in-
sulin sensitising AAS like Trenbolone highlights a potential risk that
encouraging such norms of polypharmacy may present to bodybuilders
and others looking to use GLPs to achieve a ‘ripped’ physique. Addi-
tionally, the use of GLPs as a means of regulating blood glucose levels
when using human growth hormone is another common form of poly-
pharmacy that is not currently understood clinically, but may pose a
potential risk. Continued research into polypharmic practices among
GLP using populations, and health monitoring of off-label users like
bodybuilders will therefore be important to pursue, with initial data
from our netnographic research already indicating harms occurring
through such drug ‘stacking’.

Additionally, it is notable that a preference for ‘generic’ (counterfeit)
versions of these drugs was highlighted by several bodybuilders, owing
to the ease of access and cheapness of these illicit market products
compared to pharmaceutical-grade branded product (see Turnock,
Hearne & Lazuras, 2025). Given prior instances of harmful GLP substi-
tution in the illicit market (Thomas, 2023), and risks that product
bought through these means may be incorrectly dosed (Ashraf et al.,
2024), the prevalence of recommendations to use these products poses a
potential risk to public health. In addition to education regarding the
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dangers of ‘stacking’ GLPs, it may also be important to consider policies
such as drug checking services (Piatkowski et al., 2023; 2024c) to
highlight any potentially dangerous or poor-quality products being sold
through these illicit channels. These policies are important to reduce
harms to users, given the challenges of attempting to regulate supply in a
globalised marketplace (Turnock & Gibbs, 2023a).

Anti-ageing was a significant motivation for use identified in the
research, and paralleling the existing literature on other novel peptide
compounds (Van Hout & Hearne, 2016; Turnock & Hearne, 2024), older
bodybuilders are experimenting with GLPs to offset inflammation,
everyday pains, and subjective feelings of ageing. Anti-ageing treat-
ments are increasingly popular, as broader cultural messaging promotes
the notion that we must feel — and look — ‘well’ in older life (Cederstrom
& Spicer, 2015; Hall, 2019), with natural ageing processes increasingly
pharmaceuticalised (Dunn et al., 2021). As with the use of illicit market
testosterone for the purpose of self-medicated TRT (Turnock, 2022;
Underwood et al., 2021), our findings point to the need to monitor older
men’s use of enhancement drugs specifically, as a population with their
own motivations and understanding of use, and therefore risk profile
(Hearne et al., 2024). With recent news articles discussing the potential
benefits of GLPs for anti-ageing (e.g. Hancock, 2024), it is clear that this
is an emergent form of drug use, and likely significant to monitor going
forward.

One area where the transition towards GLP use may reduce harms
among illicit market buyers is in relation to the use of ‘fat burners’ —
most notably DNP — which were once staples of bodybuilders’ drug
routines, but posed significant risk (Petroczi et al., 2015). With the rising
popularity and accessibility of GLPs, posters in our research felt these
would replace the use of DNP for many, other than the most experienced
and competitive bodybuilders, which could lead to DNP falling out of
popularity, and becoming less accessible. While this will need continued
monitoring, the increasing emphasis on GLP use could thus result in less
harms relating to riskier drugs like DNP, should other populations
interested in weight-loss similarly transition towards GLP use as an
alternative. This again highlights the potential benefits of forums in
disseminating advice that serves to reduce harms and promote health
(Underwood, 2024), highlighting the need for policy to interact with
existing communal understandings of drug use.

Finally, the role of forums as sites where information on ‘best prac-
tice’ regarding the use of emerging drugs is shared highlights the
importance of understanding their role in knowledge production and
dissemination. Bodybuilders used both their self-experimentation with
compounds, and their interpretation of scientific publications to advise
on the most appropriate doses and drugs to use, and how to minimise
perceived harms when using GLPs. This highlights the importance of
acknowledging the harm reducing potential of forum spaces (Turnock &
Townshend, 2022; Underwood, 2024), though our findings also point to
potential risks presented by the advice offered in these spaces. Notably,
we recorded some users recommending running AAS alongside GLPs to
off-set their muscle wasting effects, while other posters highlighted the
risks of ‘stacking’ GLPs with AAS in this manner. Consequently, those
exposed to positive messaging relating to the use of GLPs without
accessing the information regarding harmful polypharmic effects high-
lighted in forum 2's ‘mega thread’ could potentially harm themselves
following what appeared (from the earlier threads) to be agreed ‘best
practice’. It is therefore clear that public health policy must account for
the fact that these spaces are the primary resources many IPED users will
consume, and may encourage harm reduction behaviours, but also
present a risk of encouraging potentially harmful behaviours. With
polysubstance use identified as one of the encouraged practices most
likely to cause GLP-related harms, it is important to ensure knowledge
on their interactions with other drugs are incorporated into any efforts
to educate IPED users on risk, with engagement with existing
forum-based harm reduction norms a potential area on which to focus
such efforts.
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Limitations

This research was an in-depth netnography of two forums, and is thus
specific to the culture of the forums studied, meaning findings may not
be generalisable beyond the specific populations explored (users of these
online bodybuilding forums). Notably, forum 1 was a UK-based forum
and forum 2 US-based, and while users from across the globe may access
either, there is a strong possibility that understandings of GLP use will
vary depending on geographic and cultural locale, in addition to sub-
cultural affiliation.

Additionally, given the pseudonymous nature of digital forums,
claims regarding e.g. age of participants or their experiences are based
solely on the claims of these individuals being taken for granted, and
naturally cannot be verified as true. While such data is likely still
indicative of the experiences of forum users, it is possible for anonymous
forum users to invent stories or make unverifiable claims, which must be
kept in mind when extrapolating from such data.

Finally, given we did not select any women’s-only forums for the
research, our data overwhelmingly focusses on male bodybuilders’ un-
derstanding of GLP medicine use, with most posters in these forum
spaces being male. Given both men and women are likely to have an
interest in these drugs, it is clear that further research looking specif-
ically at female bodybuilders and fitness enthusiasts would be valuable
to pursue to ensure their experiences are not sidelined in and harm
reduction policy formation (see Van Hout & Hearne, 2016)

Conclusion

This study has highlighted the complexities surrounding the off-label
use of GLP medicines within bodybuilding communities, providing in-
sights into the folk pharmacological practices, harm reduction strate-
gies, and emerging norms within these spaces. As GLPs gain popularity,
their integration into bodybuilders’ drug routines underscores the need
to address potential risks, particularly those arising from polysubstance
use and illicit market access. Forums play a dual role, fostering harm
reduction while simultaneously amplifying experimental practices that
may carry unforeseen dangers. A nuanced public health approach,
incorporating the realities of digital bodybuilding spaces and the moti-
vations of their users, is essential to mitigate harms and better under-
stand the implications of this evolving trend.

Funding information

This research did not receive any specific funding grant from any
agency in the public, commercial or not-for-profit sectors.

CRediT authorship contribution statement

Luke A. Turnock: Writing — review & editing, Writing — original
draft, Visualization, Validation, Project administration, Methodology,
Investigation, Formal analysis, Data curation, Conceptualization. Eve-
lyn Hearne: Writing — original draft, Validation, Methodology, Inves-
tigation, Formal analysis, Conceptualization. Jennifer Germain:
Writing - original draft, Validation, Formal analysis. Mikey Hirst:
Writing — original draft, Validation, Formal analysis. Honor D. Town-
shend: Writing — original draft, Validation, Formal analysis. Lambros
Lazuras: Writing - original draft, Validation, Formal analysis,
Conceptualization.

Declaration of competing interest

The authors have no competing interests to declare.



L.A. Turnock et al.
References

Andreasson, J., & Henning, A. (2023). Online doping: The digital ecosystem and
cyborgification of drug cultures. Springer Nature.

Andreasson, J., & Johansson, T. (2016). Online doping. The new self-help culture of
ethnopharmacology. Sport in Society, 19(7), 957-972. https://doi.org/10.1080/
17430437.2015.1096246

Ashraf, A. R., Mackey, T. K., Vida, R. G., Kulcsar, G., Schmidt, J., Balazs, O., ... Fittler, A.
(2024). Multifactor quality and safety analysis of semaglutide products sold by
online sellers without a prescription: Market surveillance, content analysis, and
product purchase evaluation study. Journal of Medical Internet Research, 26, Article
€65440. https://doi.org/10.2196/65440

Basch, C. H., Narayanan, S., Tang, H., Fera, J., & Basch, C. E. (2023). Descriptive analysis
of TikTok videos posted under the hashtag# ozempic. Journal of Medicine Surgery and
Public Health, 1, Article 100013. https://doi.org/10.1016/j.glmedi.2023.100013

Bedfordshire, Luton and Milton Keynes Integrated Care Board (BLMK ICB). (2022). GLP-
1 Agonist Prescribing Guideline. Retrieved 19th Dec 2024 from: https://medicines.bed
fordshirelutonandmiltonkeynes.icb.nhs.uk/wp-content/uploads/2022/12/
BLMK-APC-GLP-1-Agonist-Prescribing-Guideline-Dec-2022-1.pdf.

Blum, D. (2022). What is ozempic and why is it getting so much attention? The New York
Times, 22nd Nov. Retrieved 30th Aug 2024 from https://www.nytimes.com/2022/
11/22/well/ozempic-diabetes-weight-loss.html.

Blum, D. (2024). The race is on to stop ozempic muscle loss. The New York Times, 8th Feb.
Retrieved 30th Aug 2024 from https://www.nytimes.com/2024/02/08/well/live/
ozempic-muscle-loss-exercise.html.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative
Research in Psychology, 3(2), 77-101. https://doi.org/10.1191/
1478088706QP0630A

Brennan, R., Wells, J., & Van Hout, M. C. (2018a). Blood-letting”—Self-phlebotomy in
injecting anabolic-androgenic steroids within performance and image enhancing
drug (PIED) culture. International Journal of Drug Policy, 55, 47-50. https://doi.org/
10.1016/j.drugpo.2018.02.011

Brennan, R., Wells, J. S., & Van Hout, M. C. (2019b). Beauty through the eye of a needle”:
An online study of the practices and beliefs of people who inject performance and
image enhancing drugs (PIEDs). In K. J. Mulrooney, & J. McVeigh (Eds.), Human
enhancement drugs (pp. 128-142). Routledge.

Campbell, K. A., Orr, E., Durepos, P., Nguyen, L., Li, L., Whitmore, C., ... Jack, S. M.
(2021). Reflexive thematic analysis for applied qualitative health research. The
Qualitative Report, 26(6), 2011-2028. https://doi.org/10.46743/2160-3715/
2021.5010

Cederstrom, C., & Spicer, A. (2015). The wellness syndrome. Polity Press.

Chakrabarty, R., Grainger, J., Goebel, C., Brooker, L., & George, A. (2021). For research
use only”: A comprehensive analysis of SARMs and related IPEDs purchased on local
Australian websites between 2017 and 2018. Performance Enhancement & Health, 9
(3-4), Article 100201. https://doi.org/10.1016/j.peh.2021.100201

Christiansen, A. V., Vinther, A. S., & Liokaftos, D. (2017). Outline of a typology of men’s
use of anabolic androgenic steroids in fitness and strength training environments.
Drugs: Education, Prevention and Policy, 24(3), 295-305. https://doi.org/10.1080/
09687637.2016.1231173

Coomber, R., Pavlidis, A., Santos, G. H., Wilde, M., Schmidt, W., & Redshaw, C. (2014).
The supply of steroids and other performance and image enhancing drugs (PIEDs) in
one English city: Fakes, counterfeits, supplier trust, common beliefs and access.
Performance Enhancement & Health, 3(3-4), 135-144. https://doi.org/10.1016/j.
peh.2015.10.004

Court, E. (2022). A tiktok trend sold out ozempic, leaving people with diabetes dizzy. Scared.
Bloomberg. Available from https://www.bloomberg.com/news/articles/2022-12
-21/a-tiktok-trend-sold-out-ozempic-leaving-diabetics-dizzy-scared [Retrieved 24th
Apr 2025].

Cox, D. (2024). How ozempic became the new wonder drug. The Telegraph, 12th July.
Retrieved 30th Aug 2024 from https://www.telegraph.co.uk/health-fitness/di
et/weight-loss/ozempic-wegovy-potential-health-benefits-heart-attack/.

Dalsgaard, N. B., Brgnden, A., Vilsbgll, T., & Knop, F. K. (2017). Cardiovascular safety
and benefits of GLP-1 receptor agonists. Expert opinion on drug safety, 16(3),
351-363. https://doi.org/10.1080/14740338.2017.1281246

Duboust, O., & Huet, N. (2023). Ozempic: How a tiktok weight loss trend caused a global
diabetes drug shortage - and health concerns. Euro News, 2nd Mar. Retrieved 30th Aug
2024 from https://www.euronews.com/health/2023/03/02/0zempic-how-a-tikto
k-weight-loss-trend-caused-a-global-diabetes-drug-shortage-and-health-c.

Duff, C. (2009). The drifting city: The role of affect and repair in the development of
“Enabling Environments. International Journal of Drug Policy, 20(3), 202-208.
https://doi.org/10.1016/j.drugpo.2008.08.002

Duff, C. (2010). Enabling places and enabling resources: New directions for harm
reduction research and practice. Drug & Alcohol Review, 29(3). https://doi.org/
10.1111/j.1465-3362.2010.00187.x/

Dunn, M., Mulrooney, K. J., Forlini, C., van de Ven, K., & Underwood, M. (2021). The
pharmaceuticalisation of ‘healthy’ ageing: Testosterone enhancement for longevity.
International Journal of Drug Policy, 95, Article 103159. https://doi.org/10.1016/j.
drugpo.2021.103159

Enghoff, O., & Aldridge, J. (2019). The value of unsolicited online data in drug policy
research. International Journal of Drug Policy, 73, 210-218. https://doi.org/10.1016/
j.drugpo.2019.01.023

Evans, N. A. (1997). Gym and tonic: A profile of 100 male steroid users. British Journal of
Sports Medicine, 31(1), 54-58. https://doi.org/10.1136/bjsm.31.1.54

Fairclough, S. (2023). Ozempic shortage hits diabetes patient after weight loss use. BBC News,
6th Sept. Retrieved 30th Aug 2024 from https://www.bbc.co.uk/news/uk-wales
-66735012.

10

International Journal of Drug Policy 142 (2025) 104854

Ferhatbegovi¢, L., Mrsi¢, D., & Maci¢-Dzankovi¢, A. (2023). The benefits of GLP1
receptors in cardiovascular diseases. Frontiers in Clinical Diabetes and Healthcare, 4,
Article 1293926. https://doi.org/10.3389/fcdhc.2023.1293926

Fong, S., Carollo, A., Lazuras, L., Corazza, O., & Esposito, G. (2024). Ozempic (Glucagon-
like peptide 1 receptor agonist) in social Media posts: Unveiling user perspectives
through Reddit topic modeling. Emerging Trends in Drugs, Addictions, and Health. ,
Article 100157. https://doi.org/10.1016/j.etdah.2024.100157

Gamble, L., & George, M. (1997). Really useful knowledge’: The boundaries, customs,
and folklore governing recreational drug use in a sample of young people. Harm
Reduction: A New Direction for Drug Policies and Programs, 341-362. https://doi.org/
10.3138/9781442657533-023

Germain, J., McLean, C., & Leavey, C. (2019). One size does not fit all: Tackling the issue
of weight-loss drug use. In K. Van de Ven, J. Mulrooney, & J. McVeigh (Eds.), Human
enhancement drugs (pp. 313-323). Routledge.

Germain, J., Leavey, C., Van Hout, M. C., & McVeigh, J. (2021). 2, 4 dinitrophenol: It’s
not just for men. International Journal of Drug Policy, 95, Article 102987. https://doi.
org/10.1016/j.drugpo.2020.102987

Gibbs, N. (2023). The muscle trade: The use and supply of image and performance enhancing
drugs. Bristol University press.

Grodzinsky, F., & Tavani, H.T. (2010). Applying the “contextual integrity” model of
privacy to personal blogs in the blogoshere. https://digitalcommons.sacredheart.
edu/computersci_fac/2/.

Grundlingh, J., Dargan, P. L., El-Zanfaly, M., & Wood, D. M. (2011). 2, 4-dinitrophenol
(DNP): A weight loss agent with significant acute toxicity and risk of death. Journal
of Medical Toxicology, 7, 205-212. https://doi.org/10.1007/s13181-011-0162-6

Guerdjikova, A. I., Ward, A., Ontiveros, M., & McElroy, S. L. (2024). Semaglutide misuse
in a typical anorexia Nervosa—A case report. Journal of Clinical Psychopharmacology,
44(2), 179-180. https://doi.org/10.1097/JCP.0000000000001820

Hall, A., & Antonopoulos, G. A. (2023). Illicit pharmaceutical supply: Moving beyond
common assumptions about drugs and drug dealing. In T. C. Ayres, & C. Ancrum
(Eds.), Understanding drug dealing and illicit drug markets: National and international
perspectives (pp. 373-391). Routledge.

Hall, A. (2019). Lifestyle drugs and late capitalism: A topography of harm. In T. Raymen,
& O. Smith (Eds.), Deviant leisure: Criminological perspectives on leisure and harm (pp.
161-186). Palgrave.

Han, S. H., Safeek, R., Ockerman, K., Trieu, ... Sorice-Virk, S. (2024). Public interest in
the off-label use of glucagon-like peptide 1 agonists (Ozempic) for cosmetic weight
loss: A Google trends analysis. Aesthetic Surgery Journal, 44(1), 60-67. https://doi.
org/10.1093/asj/sjad211

Hancock, S. (2024). Ozempic could delay ageing, researchers suggest. BBC News, 31st Aug.
Retrieved 31st Aug 2024 from https://www.bbc.co.
uk/news/articles/ce81j919gdjo#.

Harvey, O., Keen, S., Parrish, M., & van Teijlingen, E. (2019). Support for people who use
Anabolic Androgenic Steroids: A systematic scoping review into what they want and
what they access. BMC Public Health, 19, 1-13. https://doi.org/10.1186/s12889-
019-7288-x

Hearne, E., & Van Hout, M. C. (2016). Trip-sitting” in the black hole: A netnographic
study of dissociation and indigenous harm reduction. Journal of Psychoactive Drugs,
48(4), 233-242. https://doi.org/10.1080/02791072.2016.1207827

Hearne, E., Atkinson, A., Boardley, 1., McVeigh, J., & Van Hout, M. C. (2024). Sustaining
masculinity’: A scoping review of anabolic androgenic steroid use by older males.
Drugs: Education, Prevention and Policy, 31(1), 27-53. https://doi.org/10.1080/
09687637.2022.2132135

Hirst, M., & Turnock, L. A. (2024). Semaglutide. Testosterone and sildenafil advertising on
social media: The normalisation of lifestyle enhancement drugs. Performance
Enhancement & Health, Article 100303. https://doi.org/10.1016/j.
peh.2024.100303

Holscher, C. (2022). Protective properties of GLP-1 and associated peptide hormones in
neurodegenerative disorders. British Journal of Pharmacology, 179(4), 695-714.
https://doi.org/10.1111/bph.15508

Kimergérd, A., McVeigh, J., Knutsson, S., Breindahl, T., & Stensballe, A. (2014). Online
marketing of synthetic peptide hormones: Poor manufacturing, user safety, and
challenges to public health. Drug Testing and Analysis, 6(4), 396-398. https://doi.
org/10.1002/dta.1636

Kjellgren, A., Henningsson, H., & Soussan, C. (2013). Fascination and social
togetherness—discussions about spice smoking on a Swedish internet forum.
Substance Abuse: Research and Treatment, 7. https://doi.org/10.4137/SART.S13323.
SART-S13323.

Kolovos, B. (2022). Shortage of diabetes medication ozempic after tiktok users promote drug
for weight loss. The Guardian, 31st May 2022. Retrieved 11th Dec 2023 from Https
://www.theguardian.com/australia-news/2022/may/31/shortage-of-diabetes-medi
cation-ozempic-after-tiktok-users-promote-drug-for-weight-loss.

Kozinets, R. V. (2010). Netnography: Doing ethnographic research online. Sage.

Lambson, J. E., Flegal, S. C., & Johnson, A. R. (2023). Administration errors of
compounded semaglutide reported to a poison control center—Case series. Journal of
the American Pharmacists Association, 63(5), 1643-1645. https://doi.org/10.1016/j.
japh.2023.06.017

Martin, D., Hawkins, R., Gee, T., Turnock, L. & Lazuras, L. (forthcoming) Use of
Glucagon-like Peptide 1 (GLP-1) Agonists among Exercisers and Recreational
Athletes and Associated Mental Health Symptoms. Performance Enhancement &
Health [Under review].

McVeigh, J., Germain, J., & Van Hout, M. C. (2017). 2, 4-Dinitrophenol, the inferno drug:
A netnographic study of user experiences in the quest for leanness. Journal of
Substance Use, 22(2), 131-138. https://doi.org/10.3109/14659891.2016.1149238


http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0003
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0003
https://doi.org/10.1080/17430437.2015.1096246
https://doi.org/10.1080/17430437.2015.1096246
https://doi.org/10.2196/65440
https://doi.org/10.1016/j.glmedi.2023.100013
https://medicines.bedfordshirelutonandmiltonkeynes.icb.nhs.uk/wp-content/uploads/2022/12/BLMK-APC-GLP-1-Agonist-Prescribing-Guideline-Dec-2022-1.pdf
https://medicines.bedfordshirelutonandmiltonkeynes.icb.nhs.uk/wp-content/uploads/2022/12/BLMK-APC-GLP-1-Agonist-Prescribing-Guideline-Dec-2022-1.pdf
https://medicines.bedfordshirelutonandmiltonkeynes.icb.nhs.uk/wp-content/uploads/2022/12/BLMK-APC-GLP-1-Agonist-Prescribing-Guideline-Dec-2022-1.pdf
https://www.nytimes.com/2022/11/22/well/ozempic-diabetes-weight-loss.html
https://www.nytimes.com/2022/11/22/well/ozempic-diabetes-weight-loss.html
https://www.nytimes.com/2024/02/08/well/live/ozempic-muscle-loss-exercise.html
https://www.nytimes.com/2024/02/08/well/live/ozempic-muscle-loss-exercise.html
https://doi.org/10.1191/1478088706QP063OA
https://doi.org/10.1191/1478088706QP063OA
https://doi.org/10.1016/j.drugpo.2018.02.011
https://doi.org/10.1016/j.drugpo.2018.02.011
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0011
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0011
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0011
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0011
https://doi.org/10.46743/2160-3715/2021.5010
https://doi.org/10.46743/2160-3715/2021.5010
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0013
https://doi.org/10.1016/j.peh.2021.100201
https://doi.org/10.1080/09687637.2016.1231173
https://doi.org/10.1080/09687637.2016.1231173
https://doi.org/10.1016/j.peh.2015.10.004
https://doi.org/10.1016/j.peh.2015.10.004
https://www.bloomberg.com/news/articles/2022-12-21/a-tiktok-trend-sold-out-ozempic-leaving-diabetics-dizzy-scared
https://www.bloomberg.com/news/articles/2022-12-21/a-tiktok-trend-sold-out-ozempic-leaving-diabetics-dizzy-scared
https://www.telegraph.co.uk/health-fitness/diet/weight-loss/ozempic-wegovy-potential-health-benefits-heart-attack/
https://www.telegraph.co.uk/health-fitness/diet/weight-loss/ozempic-wegovy-potential-health-benefits-heart-attack/
https://doi.org/10.1080/14740338.2017.1281246
https://www.euronews.com/health/2023/03/02/ozempic-how-a-tiktok-weight-loss-trend-caused-a-global-diabetes-drug-shortage-and-health-c
https://www.euronews.com/health/2023/03/02/ozempic-how-a-tiktok-weight-loss-trend-caused-a-global-diabetes-drug-shortage-and-health-c
https://doi.org/10.1016/j.drugpo.2008.08.002
https://doi.org/10.1111/j.1465-3362.2010.00187.x/
https://doi.org/10.1111/j.1465-3362.2010.00187.x/
https://doi.org/10.1016/j.drugpo.2021.103159
https://doi.org/10.1016/j.drugpo.2021.103159
https://doi.org/10.1016/j.drugpo.2019.01.023
https://doi.org/10.1016/j.drugpo.2019.01.023
https://doi.org/10.1136/bjsm.31.1.54
https://www.bbc.co.uk/news/uk-wales-66735012
https://www.bbc.co.uk/news/uk-wales-66735012
https://doi.org/10.3389/fcdhc.2023.1293926
https://doi.org/10.1016/j.etdah.2024.100157
https://doi.org/10.3138/9781442657533-023
https://doi.org/10.3138/9781442657533-023
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0030
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0030
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0030
https://doi.org/10.1016/j.drugpo.2020.102987
https://doi.org/10.1016/j.drugpo.2020.102987
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0032
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0032
https://digitalcommons.sacredheart.edu/computersci_fac/2/
https://digitalcommons.sacredheart.edu/computersci_fac/2/
https://doi.org/10.1007/s13181-011-0162-6
https://doi.org/10.1097/JCP.0000000000001820
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0037
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0037
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0037
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0037
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0036
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0036
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0036
https://doi.org/10.1093/asj/sjad211
https://doi.org/10.1093/asj/sjad211
https://www.bbc.co.uk/news/articles/ce81j919gdjo#
https://www.bbc.co.uk/news/articles/ce81j919gdjo#
https://doi.org/10.1186/s12889-019-7288-x
https://doi.org/10.1186/s12889-019-7288-x
https://doi.org/10.1080/02791072.2016.1207827
https://doi.org/10.1080/09687637.2022.2132135
https://doi.org/10.1080/09687637.2022.2132135
https://doi.org/10.1016/j.peh.2024.100303
https://doi.org/10.1016/j.peh.2024.100303
https://doi.org/10.1111/bph.15508
https://doi.org/10.1002/dta.1636
https://doi.org/10.1002/dta.1636
https://doi.org/10.4137/SART.S13323
https://www.theguardian.com/australia-news/2022/may/31/shortage-of-diabetes-medication-ozempic-after-tiktok-users-promote-drug-for-weight-loss
https://www.theguardian.com/australia-news/2022/may/31/shortage-of-diabetes-medication-ozempic-after-tiktok-users-promote-drug-for-weight-loss
https://www.theguardian.com/australia-news/2022/may/31/shortage-of-diabetes-medication-ozempic-after-tiktok-users-promote-drug-for-weight-loss
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0049
https://doi.org/10.1016/j.japh.2023.06.017
https://doi.org/10.1016/j.japh.2023.06.017
https://doi.org/10.3109/14659891.2016.1149238

L.A. Turnock et al.

McVeigh, J., Salinas, M., & Ralphs, R. (2021a). A sentinel population: The public health
benefits of monitoring enhanced body builders. International Journal of Drug Policy,
95, Article 102890. https://doi.org/10.1016/j.drugpo.2020.102890

McVeigh, J., Hearne, E., Boardley, 1., Bates, G., Hope, V., Ralphs, R., & Van Hout, M. C.
(2021b). Generating evidence on the use of image and performance enhancing drugs
in the UK: Results from a scoping review and expert consultation by the Anabolic
Steroid UK network. Harm Reduction Journal, 18, 1-12. https://doi.org/10.1186/
§12954-021-00550-z

Monaghan, L. (2002). Bodybuilding, drugs and risk. Routledge.

Moore, P. W., Malone, K., VanValkenburg, D., Rando, L. L., Williams, B. C.,
Matejowsky, H. G., Ahmadzadeh, S., Shekoohi, S., Cornett, E. M., & Kaye, A. D.
(2023). GLP-1 agonists for weight loss: Pharmacology and clinical implications.
Advances in Therapy, 40(3), 723-742. https://doi.org/10.1007/s12325-022-02394-
w

Mord, L., & Récz, J. (2013). Online drug user-led harm reduction in Hungary: A review of
“Daath. Harm Reduction Journal, 10, 1-11. https://doi.org/10.1186/1477-7517-10-
18

Petrdczi, A., Ocampo, J. A. V., Shah, 1., Jenkinson, C., New, R., James, R. A,, ...
Naughton, D. P. (2015). Russian roulette with unlicensed fat-burner drug 2, 4-dini-
trophenol (DNP): Evidence from a multidisciplinary study of the internet,
bodybuilding supplements and DNP users. Substance Abuse Treatment, Prevention, and
Policy, 10, 1-21. https://doi.org/10.1186/s13011-015-0034-1

Piatkowski, T., & Cox, L. T. J. (2024). Insulin is super dangerous if you don’t know what
you're doing’: Situating the risks of insulin within the image and performance
enhancing drug community. Drug and Alcohol Review. https://doi.org/10.1111/
dar.13857

Piatkowski, T. M., White, K. M., Hides, L. M., & Obst, P. L. (2020). Australia’s Adonis:
Understanding what motivates young men’s lifestyle choices for enhancing their
appearance. Australian Psychologist, 55(2), 156-168. https://doi.org/10.1111/
ap.12451

Piatkowski, T., Puljevic, C., Francis, C., Ferris, J., & Dunn, M. (2023). They sent it away
for testing and it was all bunk”: Exploring perspectives on drug checking among
steroid consumers in Queensland, Australia. International Journal of Drug Policy, 119,
Article 104139. https://doi.org/10.1016/j.drugpo.2023.104139

Piatkowski, T., Cox, L., Gibbs, N., Turnock, L., & Dunn, M. (2024a). The general concept
is a safer use approach’: How image and performance enhancing drug coaches
negotiate safety through community care. Drugs: Education, Prevention and Policy,
1-9. https://doi.org/10.1080/09687637.2024.2352442

Piatkowski, T. M., Neumann, D. L., Keane, C., & Dunn, M. (2024b). More drugs means
more stress on my body”: Exploring enhancement and health among elite strength
athletes who use performance and image enhancing drugs. Addiction Research &
Theory, 32(5), 333-338.

Piatkowski, T., Havnes, I. A, Kill, E., & Barratt, M. J. (2024c). The compounds for
females are really commonly faked!”: Women'’s challenges in anabolic steroid
acquisition and the place of drug checking interventions. Drug and Alcohol Review.
https://doi.org/10.1111/dar.13931

Rackham, A. (2023). Weight loss drug semaglutide approved for NHS use. BBC News, 8th
March Retrieved 30th Aug 2024 from https://www.bbc.co.uk/news/health
-64874243.

Rhodes, T. (1996). Culture, drugs and unsafe sex: Confusion about causation. Addiction
(Abingdon, England), 91(6), 753-758. https://doi.org/10.1080/09652149639970

Richardson, A., & Antonopoulos, G. A. (2019). Anabolic-androgenic steroids (AAS) users
on AAS use: Negative effects,‘code of silence’, and implications for forensic and
medical professionals. Journal of Forensic and Legal Medicine, 68, Article 101871.
https://doi.org/10.1016/j.jflm.2019.101871

Richardson, A., Kean, J., Fleming, L., Hudson, J. I., Kanayama, G., & Pope, H. G., Jr
(2024). Attitudes of anabolic steroid users and non-users towards general
practitioners in the United Kingdom. Performance Enhancement & Health, 12(4),
Article 100304. https://doi.org/10.1016/j.peh.2024.100304

Rosenstock, J., Frias, J. P., Rodbard, H. W., Tofé, S., Sears, E., Huh, R., ... Patel, H.
(2023). Tirzepatide vs insulin lispro added to basal insulin in type 2 diabetes: The
SURPASS-6 randomized clinical trial. Jama, 330(17), 1631-1640. https://doi.org/
10.1001/jama.2023.20294

Sagoe, D., McVeigh, J., Bjgrnebekk, A., Essilfie, M. S., Andreassen, C. S., & Pallesen, S.
(2015). Polypharmacy among anabolic-androgenic steroid users: A descriptive
metasynthesis. Substance Abuse Treatment, Prevention, and Policy, 10, 1-19. https://
doi.org/10.1186/513011-015-0006-5

Salinas, M., Floodgate, W., & Ralphs, R. (2019). Polydrug use and polydrug markets
amongst image and performance enhancing drug users: Implications for harm
reduction interventions and drug policy. International Journal of Drug Policy, 67,
43-51. https://doi.org/10.1016/j.drugpo.2019.01.019

Soussan, C., & Kjellgren, A. (2015). Chasing the high”—experiences of ethylphenidate as
described on international internet forums. Substance Abuse: Research and Treatment,
9. https://doi.org/10.4137/SART.522495. SART-522495.

Soussan, C., & Kjellgren, A. (2016). The users of novel psychoactive substances: Online
survey about their characteristics, attitudes and motivations. International Journal of
Drug Policy, 32, 77-84. https://doi.org/10.1016/j.drugpo.2016.03.007

International Journal of Drug Policy 142 (2025) 104854

Southgate, E., & Hopwood, M. (2001). The role of folk pharmacology and lay experts in
harm reduction: Sydney gay drug using networks. International Journal of Drug Policy,
12(4), 321-335. https://doi.org/10.1016/50955-3959(01)00096-2

Thomas, R. (2023). Warning as patients hospitalised after taking fake ozempic weight-loss
drug. The Independent, 27th Oct. Retrieved 30th Aug 2024 from https://www.inde
pendent.co.uk/news/health/ozempic-weight-loss-jab-patients-hospital-b2437045.
html.

Thompson, D. (2023). The weight-loss-drug revolution is a miracle—and a menace. The
Atlantic, 27th Jan. Retrieved 30th Aug 2024 from Https://www.theatlantic.com/ne
wsletters/archive/2023/01/the-weight-loss-drug-revolution-is-a-miracle-and-a-me
nace/672861/.

Tighe, B., Dunn, M., McKay, F. H., & Piatkowski, T. (2017). Information sought,
information shared: Exploring performance and image enhancing drug user-
facilitated harm reduction information in online forums. Harm Reduction Journal, 14,
1-9. https://doi.org/10.1186/5s12954-017-0176-8

Turnock, L., & Gibbs, N. (2023a). Click, click, buy: The market for novel synthetic
peptide hormones on mainstream e-commerce platforms in the UK. Performance
Enhancement & Health, 11(2), Article 100251. https://doi.org/10.1016/j.
peh.2023.100251

Turnock, L. A., & Gibbs, N. (2023b). Exploring the normalisation of image and
performance enhancing drugs (IPEDs) in British gyms and its connectivity with
social media. In J. Morgan, T. F. Spgaard, & A. Uhl (Eds.), Normalisation re-visited:
Drugs in Europe in the 21st century (pp. 40-59). Pabst Science.

Turnock, L. A., & Hearne, E. (2024). Novel wellbeing and repair peptide use in the UK:
Netnographic findings. Performance Enhancement & Health. , Article 100293. https://
doi.org/10.1016/.peh.2024.100293

Turnock, L. A., & Townshend, H. D. (2022). How digital fitness forums shape IPED
access, use, and community harm reduction behaviours. In A. Henning, &

J. Andreasson (Eds.), Doping in sport and fitness (pp. 155-179). Emerald Publishing
Limited.

Turnock, L., Gibbs, N., Cox, L., & Piatkowski, T. (2023). Big business: The private sector
market for image and performance enhancing drug harm reduction in the UK.
International Journal of Drug Policy, 122, Article 104254. https://doi.org/10.1016/j.
drugpo.2023.104254

Turnock, L. A., Hearne, E., & Lazuras, L. (2025). Made in China: The international supply
of illicit semaglutide and weight-loss medicines online. Emerging Trends in Drugs,
Addiction & Health, 5, Article 100169. https://www.sciencedirect.com/science/artic
le/pii/S266711822400028X.

Turnock, L. (2018). Gear is the next weed”: A qualitative exploration of the beliefs, attitudes
and behaviours of performance and image enhancing drug using subcultures in the south-
west of England [Doctoral thesis]. University of Winchester.

Turnock, L. A. (2021a). Supplying steroids online: The cultural and market contexts of
enhancement drug supply on one of the world’s largest fitness & bodybuilding forums.
Plymouth Policy Research Institute.

Turnock, L. A. (2021b). Polydrug use and drug market intersections within powerlifting
cultures in remote South-West England. Performance Enhancement & Health, 8(4),
Article 100186. https://doi.org/10.1016/j.peh.2021.100186

Turnock, L. A. (2022). Exploring user narratives of self-medicated black market IPED use
for therapeutic & wellbeing purposes. Performance Enhancement & Health, 10(2),
Article 100207. https://doi.org/10.1016/j.peh.2021.100207

Underwood, M., van de Ven, K., & Dunn, M. (2021). Testing the boundaries: Self-
medicated testosterone replacement and why it is practised. International Journal of
Drug Policy, 95, Article 103087. https://doi.org/10.1016/j.drugpo.2020.103087

Underwood, M. (2017). Exploring the social lives of image and performance enhancing
drugs: An online ethnography of the Zyzz fandom of recreational bodybuilders.
International Journal of Drug Policy, 39, 78-85. https://doi.org/10.1016/j.
drugpo.2016.08.012

Underwood, M. (2024). From ‘bro, do you even lift? 'to ‘bro, do you even science?’: How
the relationship between science and broscience can inform the development of
allied image and performance enhancing drug harm reduction. Performance
Enhancement & Health. , Article 100291. https://doi.org/10.1016/j.
peh.2024.100291

Van Hout, M. C., & Hearne, E. (2016). Netnography of female use of the synthetic growth
hormone CJC-1295: Pulses and potions. Substance Use & Misuse, 51(1), 73-84.
https://doi.org/10.3109/10826084.2015.1082595

Van Hout, M. C. (2014). An internet study of user’s experiences of the synthetic
cathinone 4-methylethcathinone (4-MEC). Journal of Psychoactive Drugs, 46(4),
273-286. https://doi.org/10.1080/02791072.2014.934979

Walley, T. (2002). Lifestyle medicines and the elderly. Drugs & Aging, 19, 163-168.
https://doi.org/10.2165/00002512-200219030-00001

Weber, C., Krug, O., Kamber, M., & Thevis, M. (2017). Qualitative and semiquantitative
analysis of doping products seized at the Swiss border. Substance Use & Misuse, 52(6),
742-753. https://doi.org/10.1080,/10826084.2016.1263665

Wiener, B. G., Gnirke, M., Vassallo, S., Smith, S. W., & Su, M. K. (2024). Challenges with
glucagon-like peptide-1 (GLP-1) agonist initiation: A case series of semaglutide
overdose administration errors. Clinical Toxicology, 62(2), 131-133. https://doi.org/
10.1080/15563650.2024.2322049

11


https://doi.org/10.1016/j.drugpo.2020.102890
https://doi.org/10.1186/s12954-021-00550-z
https://doi.org/10.1186/s12954-021-00550-z
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0055
https://doi.org/10.1007/s12325-022-02394-w
https://doi.org/10.1007/s12325-022-02394-w
https://doi.org/10.1186/1477-7517-10-18
https://doi.org/10.1186/1477-7517-10-18
https://doi.org/10.1186/s13011-015-0034-1
https://doi.org/10.1111/dar.13857
https://doi.org/10.1111/dar.13857
https://doi.org/10.1111/ap.12451
https://doi.org/10.1111/ap.12451
https://doi.org/10.1016/j.drugpo.2023.104139
https://doi.org/10.1080/09687637.2024.2352442
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0063
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0063
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0063
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0063
https://doi.org/10.1111/dar.13931
https://www.bbc.co.uk/news/health-64874243
https://www.bbc.co.uk/news/health-64874243
https://doi.org/10.1080/09652149639970
https://doi.org/10.1016/j.jflm.2019.101871
https://doi.org/10.1016/j.peh.2024.100304
https://doi.org/10.1001/jama.2023.20294
https://doi.org/10.1001/jama.2023.20294
https://doi.org/10.1186/s13011-015-0006-5
https://doi.org/10.1186/s13011-015-0006-5
https://doi.org/10.1016/j.drugpo.2019.01.019
https://doi.org/10.4137/SART.S22495
https://doi.org/10.1016/j.drugpo.2016.03.007
https://doi.org/10.1016/S0955-3959(01)00096-2
https://www.independent.co.uk/news/health/ozempic-weight-loss-jab-patients-hospital-b2437045.html
https://www.independent.co.uk/news/health/ozempic-weight-loss-jab-patients-hospital-b2437045.html
https://www.independent.co.uk/news/health/ozempic-weight-loss-jab-patients-hospital-b2437045.html
https://www.theatlantic.com/newsletters/archive/2023/01/the-weight-loss-drug-revolution-is-a-miracle-and-a-menace/672861/
https://www.theatlantic.com/newsletters/archive/2023/01/the-weight-loss-drug-revolution-is-a-miracle-and-a-menace/672861/
https://www.theatlantic.com/newsletters/archive/2023/01/the-weight-loss-drug-revolution-is-a-miracle-and-a-menace/672861/
https://doi.org/10.1186/s12954-017-0176-8
https://doi.org/10.1016/j.peh.2023.100251
https://doi.org/10.1016/j.peh.2023.100251
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0085
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0085
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0085
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0085
https://doi.org/10.1016/j.peh.2024.100293
https://doi.org/10.1016/j.peh.2024.100293
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0090
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0090
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0090
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0090
https://doi.org/10.1016/j.drugpo.2023.104254
https://doi.org/10.1016/j.drugpo.2023.104254
https://www.sciencedirect.com/science/article/pii/S266711822400028X
https://www.sciencedirect.com/science/article/pii/S266711822400028X
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0080
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0080
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0080
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0081
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0081
http://refhub.elsevier.com/S0955-3959(25)00154-9/sbref0081
https://doi.org/10.1016/j.peh.2021.100186
https://doi.org/10.1016/j.peh.2021.100207
https://doi.org/10.1016/j.drugpo.2020.103087
https://doi.org/10.1016/j.drugpo.2016.08.012
https://doi.org/10.1016/j.drugpo.2016.08.012
https://doi.org/10.1016/j.peh.2024.100291
https://doi.org/10.1016/j.peh.2024.100291
https://doi.org/10.3109/10826084.2015.1082595
https://doi.org/10.1080/02791072.2014.934979
https://doi.org/10.2165/00002512-200219030-00001
https://doi.org/10.1080/10826084.2016.1263665
https://doi.org/10.1080/15563650.2024.2322049
https://doi.org/10.1080/15563650.2024.2322049

	Off-label GLP-1 weight-loss medicine use among online bodybuilders: Folk pharmacology, risk and harm reduction
	Introduction
	Folk pharmacology and digital bodybuilding forums
	Methods
	Findings
	Drug effectiveness, perceived risk and understandings of use
	Utility for bodybuilding
	Anti-ageing and older bodybuilders’ use
	Comparisons to ‘fat burners’
	Communal harm reduction advice

	Discussion
	Limitations

	Conclusion
	Funding information
	CRediT authorship contribution statement
	Declaration of competing interest
	References


