Drug and Alcohol Review

WILEY ‘

| oRIGINAL PAPER EEIEED

The Trenbolo(g)ne Sandwich: An International
Study Comparing Health Harms Among Men
Who Use Anabolic-Androgenic Steroids With and
Without Trenbolone

Benjamin Bonenti'? (2 | Bahareh Ahmadinejad! | Cheneal Puljevi¢! | Jason Ferris! | Adam Winstock* |
Kyle T. Ganson® | Jason M. Nagata® | Adam Bradshaw! | Timothy Piatkowski'”’

ISchool of Public Health, Faculty of Health, Medicine and Behavioural Sciences, The University of Queensland, Brisbane, Australia | 2School of Applied
Psychology and Griffith Centre for Mental Health, Griffith University, Brisbane, Australia | 3University College London, London, UK | *Global Drug
Survey, London, UK | SFactor-Inwentash Faculty of Social Work, University of Toronto, Toronto, Canada | ®Division of Adolescent and Young Adult
Medicine, Department of Pediatrics, University of California San Francisco, San Francisco, California, USA | 7Queensland Injectors Voice for Advocacy
and Action, Sunshine Coast, Australia

Correspondence: Timothy Piatkowski (t.piatkowski@ug.edu.au)
Received: 12 December 2025 | Revised: 7 March 2026 | Accepted: 15 April 2026

Keywords: anabolic-androgenic steroids | cardiometabolic harms | global drug survey | harm reduction | psychosocial harms | side effects | trenbolone

ABSTRACT

Introduction: Trenbolone is a high-risk anabolic-androgenic steroid (AAS), yet quantitative evidence describing its psychoso-
cial and physical harm profile remains limited. This study compared self-reported concerns among men who used trenbolone in
the past 12 months (trenbolone group) with those who used other AAS but not trenbolone (non-trenbolone group).

Methods: Data were drawn from male respondents to the Global Drug Survey 2024 who reported past-year AAS consump-
tion (N=1146; M, =31.46, SD =9.93). Participants were categorised as the trenbolone group (n=237) or non-trenbolone group
(n=909) based on past-12-month injectable trenbolone use. Chi-squared tests examined between-group differences in psycho-
social and physical concerns. Multiple-response frequencies and UpSet plots were used to assess number and co-occurrence of
reported harms.

Results: Chi-square analyses indicated that psychosocial concerns, including mood instability, irritability and depressive symp-
toms, were significantly more common among the trenbolone group (all p <0.001), with small-to-moderate effect sizes (¢=0.13
to 0.20). Physical concerns, particularly cardiovascular and hepatic effects, were also significantly more prevalent among the
trenbolone group (all p <0.001; $=0.18 to 0.20). UpSet plot visualisations showed denser clustering of harms among the trenbo-
lone group compared with the non-trenbolone group.

Discussion and Conclusions: Trenbolone use is associated with a higher prevalence and co-occurrence of psychosocial and
physical concerns relative to other AAS use. These harms suggest trenbolone use is reflective of severe risk profiles within
the AAS-using communities. Targeted harm-reduction messaging and clinical screening strategies may be warranted for
this subgroup.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
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Key Point

« Men who use trenbolone reported markedly higher
emotional volatility, depressive symptoms, irritabil-
ity and interpersonal strain than those who use other
anabolic-androgenic steroids.

« Among men who use trenbolone, physical harms, par-
ticularly cardiovascular and hepatic concerns, were
more prevalent and co-occurred.

« Data visualisation demonstrated greater clustering
of all harms in men who use trenbolone, indicating a
more complex health burden.

« Trenbolone use warrants a targeted public health re-
sponse which includes harm reduction messaging.

1 | Introduction

Anabolic-androgenic steroids (AAS) are increasingly used out-
side medical supervision [1, 2], with non-medical use increas-
ingly documented across diverse international settings [3, 4].
Prevalence of non-medical AAS use is higher among men (6.4%)
than women (4%) [3, 4]. AAS exposure is associated with a di-
verse range of psychological and physical harms, including mood
instability, aggression and depressive symptoms [5-7], as well as
cardiometabolic strain, hepatic dysfunction and reproductive/
endocrine disturbances [8-10]. Increasingly, attention has turned
to whether specific compounds shape the expression and severity
of these harms [6, 11, 12]. In particular, trenbolone is frequently
described as provoking intense psychological side effects, such as
psychological distress and aggression [6, 12]. However, despite
accumulating preliminary reports, there remains a shortage of
large-scale, quantitative comparisons that situate trenbolone
within the broader AAS landscape across both psychosocial and
physical domains. Accordingly, this study compares individ-
uals who use trenbolone alongside other AAS, with those who
use AAS but no trenbolone, quantifying the prevalence and co-
occurrence of self-reported psychosocial and physical concerns.

Trenbolone represents one of the most distinctive and potent
compounds in the 19-Nor AAS class. It is a synthetic AAS with
high androgen-receptor affinity, non-aromatising properties
and notable progestogenic activity [13, 14]. Originally developed
for veterinary growth promotion in cattle [15], it later entered
human enhancement markets through illicit channels [14].
Trenbolone use is consistently linked with pronounced psycho-
logical effects, including heightened irritability and aggression,
rapid mood lability, anxiety, dysphoria, sleep disturbance and
reduced interest or pleasure in previously enjoyable activities
[6, 11, 12, 16]. Emerging preclinical studies have also begun ex-
ploring trenbolone's potential neurobiological effects, although
these findings derive from animal models and their relevance
to humans remains uncertain [17-19]. It is also associated with
a broader physical burden, including cardiometabolic strain,
elevations in hepatic enzymes, dermatologic changes, and sex-
ual or reproductive disturbances [14, 16, 20, 21]. Market factors,
such as availability, online promotion and cultural position-
ing as a ‘hard-edged’ compound, may further concentrate risk
[11, 16, 22]. However, much of the trenbolone literature remains
restricted to small samples or qualitative reports, leaving critical

gaps regarding large-scale quantitative comparisons within
AAS-using populations and the degree to which harms cluster
across psychosocial and physical domains.

These gaps motivate the present study. Although prior quanti-
tative work has identified associations between trenbolone use
and specific psychosocial outcomes (e.g., verbal aggression),
existing studies have focused on narrower outcome domains
and smaller samples. It remains unclear whether trenbolone
use is associated with a broader constellation of psychosocial
and physical concerns, nor the extent to which these concerns
co-occur within individuals. The present study addresses this
gap by examining multi-domain harm profiles within a large
international sample of men who have used AAS in the past
12months. Leveraging data from the Global Drug Survey 2024
(GDS2024), we compare men who report trenbolone use (tren-
bolone group) with men who report AAS use without trenbolone
(non-trenbolone group), examining group differences in individ-
ual concerns and visualising patterns of co-occurrence through
multiple-response frequencies and UpSet plots. We anticipated
that the trenbolone group would exhibit heavier-use markers
and a higher prevalence of both psychosocial and physical con-
cerns, including greater overlap across domains. We aim to pro-
vide a clear, large-scale delineation of trenbolone's harm profile
within an international sample of men who use AAS to inform
clinical care and targeted harm-reduction responses.

2 | Method
2.1 | Sample and Procedure

This study employed a cross-sectional design using self-report
data from the GDS2024, a large-scale, anonymous online sur-
vey conducted annually to examine global patterns of substance
use. Recruitment occurred through multiple channels, includ-
ing mainstream news outlets (e.g., The Sydney Morning Herald),
social media platforms (e.g., X [formerly Twitter], YouTube)
and collaborations with content creators and influencers (e.g.,
Vigorous Steve) who actively promoted survey participation.
The instrument collects extensive sociodemographic data along-
side detailed accounts of participants’ substance use histories
and related outcomes.

The GDS2024 was open for participation between 10 January and
30 April 2024. Completion time varied from approximately 15 to
60min depending on each participant's substance involvement.
Comprehensive methodological information regarding survey
design, recruitment and psychometric validation is available in
prior publications [23, 24]. Individuals were eligible to partici-
pate if they were aged 16 years or older and had used at least one
psychoactive drug within the previous 12months. Participation
was entirely anonymous, no names, IP addresses, dates of birth
or other identifying details were collected. Reporting follows the
STROBE guidelines for observational research.

2.2 | Measures

The present study utilised demographic information pertain-
ing to age, gender, country of residence, highest education and
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occupation. Furthermore, questions were asked about partic-
ipants’ AAS usage, including whether they have used AAS
within the previous 12 months, their age when first using in-
jectable AAS, oral AAS use (lifetime and prior 12 months), in-
jectable AAS use (lifetime and prior 12 months) and injectable
trenbolone use (lifetime and prior 12 months).

The study also gathered data relating to the self-reported
psychosocial and physical concerns associated with AAS
use. Example items include ‘physical concern: Hair loss’,
and ‘physical concern: Negative impact on heart’; and par-
ticipants were required to select ‘yes’ or ‘no’ for each.
Specifically, the psychological concerns section included
items pertaining to the following concerns: anger/aggression,
depression/low mood, rapid fluctuation in mood and rest-
lessness/irritability. The physical concerns section included
items assessing concerns pertaining to decreased sexual
function, hair loss, negative impacts on sexual organs, de-
creased fertility, skin condition (e.g., acne) and negative im-
pact on heart.

2.3 | Analysis

All analyses were conducted using SPSS Version 30 (IBM,
2020), and all graphics were created using Python Version
3.12 (van Rossum, 2024). The primary analysis examined
differences in psychosocial concerns and physical concerns
between the trenbolone group and non-trenbolone group. Chi-
squared tests of independence were conducted to determine
whether the prevalence of individual psychosocial concerns
and physical concerns differed between the group categories.
Phi (¢) coefficients were reported as effect sizes, with ¢ =0.10,
0.30 and 0.50 interpreted as small, medium and large effects,
respectively. To examine the distribution and overlap of con-
cerns, multiple response frequency tables were generated
for psychosocial concerns and physical concerns, displaying
the proportion of responses and cases reporting yes for each.
Participants could select multiple concerns perceived as re-
sulting from their AAS consumption across psychosocial (8
items; 255 possible response combinations) and physical (12
items; 4095 combinations). Furthermore, the total number

of concerns reported per participant was computed, yielding
the psychosocial concern pattern (the number of psychosocial
concerns each participant endorsed [0 to 8]) and physical con-
cern pattern (the number of physical concerns each partici-
pant endorsed [0 to 11]).

The concern variables were binary, whereby a score of 0 or
1 indicated the participant did not or did indicate (respec-
tively) that particular concern. The tables illustrate the extent
to which participants experience zero, isolated, or multiple
psychosocial and physical side effects. Additionally, UpSet
plots were generated to visualise the co-occurrence of psy-
chosocial concerns and physical concerns across groups.
These plots illustrate the intersections and sizes of multi-
ple response sets, providing insight into the co-occurrence
(and frequency) of symptoms in each group. Separate UpSet
plots were produced for the trenbolone and non-trenbolone
groups across psychosocial concerns and physical concerns.
For all analytical tests, a p value of <0.05 was considered sta-
tistically significant. Assumptions for chi-squared tests were
met, as all expected cell frequencies were > 5 in at least 80%
of cases.

3 | Results
3.1 | Descriptive Statistics
3.1.1 | Demographic Characteristics

Data were drawn from 12,615 participants from 117 countries
(2615 participants did not provide country data) who responded
to the GDS2024, completed the image- and performance-
enhancing drug module, and self-identified as men (N=1146,
M, =31.46, SD =9.93) with a self-reported history of AAS
consumption within the past 12months. Participants were
stratified into two groups, those who self-reported inject-
able trenbolone use within the prior 12 months (trenbolone
group, n=237), and those who reported no injectable tren-
bolone use within the prior 12 months (non-trenbolone group,
n=909). Tables 1 and 2 show the frequencies (for categorical
demographic characteristics) and descriptive statistics (for

TABLE 1 | Frequencies for the categorical AAS usage characteristics of the overall sample (N=1146), the trenbolone group (n=237) and non-

trenbolone group (n =909).

Overall Non-trenbolone Trenbolone,
Characteristic Category sample n (%) n (%) n (%) 4]
Lifetime consumption of injectable steroids Yes 840 (73.3) 605 (66.6) 235(99.2) <0.001
No 306 (26.7) 304 (33.4) 2(0.8)
Consumption of injectable steroids in last Yes 774 (67.5) 539 (59.3) 235(99.2) <0.001
12months No 372 (32.5) 370 (40.7) 2(0.8)
Lifetime consumption of oral steroids Yes 728 (63.5) 508 (55.9) 220(92.8) <0.001
No 418 (36.5) 401 (44.1) 17 (7.2)
Consumption of oral steroids in last Yes 538 (46.9) 349 (38.4) 189 (79.7) <0.001
12months No 608 (53.1) 560 (61.6) 48 (20.3)
Drug and Alcohol Review, 2026 3o0f11



TABLE 2 | Means and standard deviations for continuous demographic characteristics of the overall sample (N=1146), the trenbolone group

(n=237) and non-trenbolone group (n=909).

M (SD)
Characteristic Overall sample Non-trenbolone Trenbolone group P
Age (years) 31.46 (9.93) 31.17 (9.93) 32.57 (9.86) 0.054
Age first used injectable AAS 25.99 (7.61) 26.33(7.74) 25.20(7.30) 0.057
Age first used oral AAS 26.45 (7.94) 26.63 (8.11) 26.09 (7.62) 0.413

Abbreviation: AAS, anabolic-androgenic steroid.

continuous demographic characteristics) of the overall sam-
ple, respectively.

For the categorical demographic variables, there was a signifi-
cant difference between the groups for lifetime injectable AAS
use, x?(1)=102.07, p<0.001, whereby the trenbolone group
was far more likely to have ever used injectable AAS (99.2%)
compared to the non-trenbolone group (66.6%). Similarly, a
significant difference emerged for injectable AAS use within
the last 12months, ¥?(1)=136.24, p<0.001, with the tren-
bolone group again showing higher prevalence (99.2%) than
the non-trenbolone group (59.3%). There was also a significant
difference between the groups for lifetime oral steroid use,
x*(1)=110.72, p<0.001, whereby the trenbolone group were
substantially more likely to have ever used oral AAS (92.8%)
relative to the non-trenbolone group (55.9%). Likewise, oral
steroid use within the last 12months differed significantly be-
tween groups, y*(1) =129.07, p <0.001, the trenbolone group re-
ported higher recent oral AAS use (79.7%) compared with the
non-trenbolone group (38.4%). Together, these findings indicate
the trenbolone group were more likely to report both oral and
injectable AAS use, both historically and within the past year.

No significant differences were observed between groups for
chronological age, age at first injectable AAS use, or age at first
oral AAS use (all p>0.05; see Table 2 for descriptive statistics).

3.2 | Psychosocial Concerns

Item-level frequencies for psychosocial concerns are presented
in Table S1. The distribution of the number of psychosocial con-
cerns endorsed per participant (i.e., symptom-load patterns) is
shown in Table S2. Across the full sample, 55.8% of participants
did not endorse any psychosocial concerns, 21.5% endorsed one
concern and 22.7% endorsed two or more concerns. Among
those reporting harms, most endorsed one or two concerns
rather than extensive multi-symptom profiles. The most com-
monly endorsed concerns were restlessness/irritability (16.2%),
depression/low mood (14.4%), rapid mood fluctuation (12.4%)
and anger/aggression (11.7%).

3.2.1 | Overlap: UpSet Plots
As shown in Figures 1 and 2, psychosocial harms did not

converge into a single dominant symptom cluster in either
group. However, the distribution of higher order intersections

was more pronounced among the trenbolone group. The most
common multi-symptom combinations involved irritability,
depressive/low mood symptoms, rapid mood fluctuations,
anger/aggression and reduced interest in other activities.
Although frequency counts were lower due to the smaller
sample, the trenbolone group more often endorsed two or
more co-occurring concerns, indicating a more complex affec-
tive disturbance profile.

In contrast, the non-trenbolone group displayed a larger over-
all volume of psychosocial concerns but a more diffuse pattern,
with most co-occurrence intersections occurring at very low fre-
quencies. These visual patterns align with chi-squared results
showing a significantly higher prevalence of multiple individual
psychosocial concerns among the trenbolone group, particularly
irritability, fluctuation in mood, depressive affect and interper-
sonal strain.

3.3 | Physical Concerns

Item-level frequencies for physical concerns are presented in
Table S3. The distribution of the number of physical concerns
endorsed per participant (i.e., symptom-load patterns) is shown
in Table S4. Across the full sample, 36.1% reported no physical
concerns, while 63.9% endorsed at least one concern; however,
most endorsed one or two concerns rather than extensive multi-
system involvement. The most frequently reported concerns
were perceived negative impact on the heart (36.0%), hair loss
(30.7%), negative impact on the liver (26.5%) and skin conditions
(26.1%).

3.3.1 | Overlap: UpSet Plots

UpSet plots as shown in Figures 3 and 4, physical harms did not
cluster into a single dominant pattern in either group. However,
high-order intersections were more pronounced among the tren-
bolone group even after suppressing low-frequency combinations
(<2 concerns). The most prevalent multi-concern intersections in
the trenbolone group included combinations involving negative
impact on the heart, liver and sexual function, indicating a more
concentrated cardiometabolic and endocrine burden.

In contrast, despite a larger overall base rate of physical con-
cerns in the non-trenbolone group, co-occurrence patterns
were more dispersed, with most intersections occurring at very
low frequency (<10 cases after suppressing <3 combinations).
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FIGURE1 | UpSet plot depicting psychosocial concerns for the trenbolone group (n=237). The first bar reflects participants reporting no psycho-

social concerns.

Together, these findings suggest that while physical harms are
widely distributed among men who use AAS generally, tren-
bolone use is associated with greater clustering of multiple phys-
iological concerns within the same individuals.

3.4 | Group Comparisons
3.4.1 | Psychosocial Concerns

Chi-squared analyses indicated that the trenbolone group was
significantly more likely than the non-trenbolone group to
endorse anger/aggression (x?[1]=25.59, p<0.001, ¢=0.15),
depression/low mood (?[1] =20.66, p<0.001, ¢ =0.13), rapid
mood fluctuations (y?[1]=34.76, p<0.001, ¢ =0.17), irratio-
nal excitability/elevation of mood (y?[1]=34.48, p<0.001,

$=0.17), restlessness/irritability (y?[1]=36.48, p<0.001,
$=0.18), loss of interest in other things (y’[1]=43.64,
p<0.001, $=0.20) and relationship difficulties (y?[1] = 34.84,

p<0.001, $=0.17). All effects were small to approaching-
moderate in magnitude, with the largest differences emerging
for loss of interest, irritability and mood instability. No sig-
nificant group difference was observed for other unspecified
psychosocial concerns (y?[1]=2.81, p=0.094, ¢ =0.05). See
Table 3 for full group proportions and test statistics.

Collectively, these results indicate that the trenbolone group
experienced a markedly broader and more frequent pat-
tern of psychosocial disturbances than the non-trenbolone
group, suggesting a substantially elevated affective burden

characterised by emotional volatility, depressive affect and in-
terpersonal strain.

3.5 | Physical Concerns

Chi-squared analyses indicated that the trenbolone group
was significantly more likely than the non-trenbolone group
to report a wide range of physical concerns, including nega-
tive impact on the heart (y?[1]=43.85, p<0.001, ¢ =0.20) and
negative impact on the liver ()?[1]=37.63, p<0.001, $=0.18),
which showed the largest effects. Significant differences also
emerged for hair loss (¥?[1]=19.88, p<0.001, ¢ =0.13), gyne-
comastia (growth of breasts in men; x?[1]=15.06, p<0.001,
¢=0.12), decreased sexual function (x?[1]=14.22, p<0.001,
¢ =0.11), hair gain (x¥’[1]=9.55, p=0.002, $=0.09), skin con-
ditions (e.g., acne) (}?[1]=6.34, p=0.012, $=0.07), decreased
fertility (x?[1]=5.86, p=0.015, $=0.07), negative impacts on
sexual organs (y°[1] =4.66, p=0.031, ¢ =0.06) and other physi-
cal concerns (¥?[1] = 6.32, p=0.012, ¢ =0.07). Effects were small
to approaching-moderate in magnitude overall, with the cardio-
vascular and hepatic items showing the strongest group separa-
tions. No significant differences were observed for reduction in
breast size (x*[1]=0.001, p=0.970, ¢ <0.01) or increase in breast
size (x*[1]=0.001, p=0.979, ¢ <0.01). See Table 4 for full group
proportions and test statistics.

Taken together, these results indicate the trenbolone group ex-
hibited a broader and more intense physical side-effect profile,
particularly concentrated in cardiometabolic (heart) and hepatic

Drug and Alcohol Review, 2026

50f 11



600 ~

500 +

400 A

300 4

Intersection size

200 ~

100 4

Other

Quality of relationships ‘

Loss of interest in other things .
Irrational Excitability/ fluctuation in mood .
Anger/ aggression .
Rapid fluctuation in mood .
Depression/ low mood .
Restlessness/irritability .

I 24201818138855555
4 4 4 4 4 4 3 3 3 3 3 3 3 3 3
0 | BT e i i g i N O U
[ ]

HISHEHOHR

Footnote: For brevity, combinations of < 3 concerns are not shown in this plot.

FIGURE 2 | UpSet plot depicting psychosocial concerns for the non-trenbolone group (n=909). The first bar reflects participants reporting no

psychosocial concerns.

(liver) domains, alongside elevated dermatologic, reproductive
and endocrine-related concerns.

4 | Discussion

This study examined whether men who use trenbolone along-
side other AAS (trenbolone group) report a distinct pattern of
harms relative to men who use AAS without trenbolone (non-
trenbolone group). Consistent with our hypotheses, the tren-
bolone group reported a broader and more frequent pattern of
endorsed psychosocial and physical concerns, as well as more
pronounced clustering of these concerns within the same indi-
viduals. This pattern suggests that trenbolone may exacerbate
or compound established AAS-related risks, placing people who
use it at heightened vulnerability to multi-domain health conse-
quences. Together, these findings offer preliminary but robust
quantitative evidence that trenbolone use is associated with a
concentrated multi-symptom profile, extending prior clinic-
based and qualitative observations into a large, international
community sample.

Beyond group differences, the broader AAS-using sample dis-
played a heterogeneous but generally moderate symptom pro-
file. Over half of participants did not endorse any psychosocial
concerns, and more than one-third reported no physical con-
cerns. Among those reporting harms, most endorsed one or
two concerns rather than extensive multi-system involvement.

Thus, while trenbolone use appears to shift risk upward and
concentrate the likelihood of reporting multiple concerns,
adverse outcomes were not universal among people who use
AAS. This pattern indicates that although non-medical AAS
use is associated with a range of self-reported adverse effects,
highly clustered or pervasive symptom profiles were less com-
mon at the overall sample level within this enhancement-
focused population.

Psychosocial concerns were more commonly reported in the
trenbolone group across all emotional and interpersonal do-
mains assessed. Group differences were strongest for irrita-
bility, rapid mood instability, depressive affect and reduced
interest in other activities, patterns that align closely with
androgen-sensitive neural systems underpinning arousal, af-
fect regulation and reward processing [6, 7, 25]. Trenbolone's
high androgen-receptor affinity and progestogenic activity
may amplify these disruptions, potentially heightening vul-
nerability to interpersonal conflict and functional impairment
[13, 14]. Furthermore, these findings align with and extend
existing literature describing heightened psychosocial burden
associated with trenbolone use, including psychological dis-
tress, aggression and cognitive disturbance [6, 12, 21]. Visual
patterns from the UpSet plots reinforce this interpretation.
Although concerns did not consolidate into a single domi-
nant cluster, the trenbolone group more frequently endorsed
multiple co-occurring concerns, indicating a more complex
affective disturbance profile. Taken together, these findings
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FIGURE3 | UpSet plot depicting physical concerns for the trenbolone group (n =237). The first bar reflects participants reporting no psychosocial

concerns.

suggest men who use trenbolone experience disproportion-
ately severe psychological consequences that extend beyond
the expected effects of non-medical AAS use alone.

Similarly, the trenbolone group reported substantially higher
rates of physical concerns spanning cardiometabolic, he-
patic, dermatologic and reproductive systems. The largest
group differences emerged for perceived negative impacts
on the heart and liver, which are patterns consistent with
trenbolone's high androgen-receptor affinity and metabolic
potency [14, 20, 26]. This pattern is also consistent with
emerging clinic-based observations that trenbolone consump-
tion may exacerbate cardiovascular strain relative to other
AAS, particularly among individuals engaging in high-dose
stacking practices [14, 20, 21]. Furthermore, this broadly
aligns with mechanistic evidence indicating that trenbolone
can influence hepatic metabolism by upregulating enzymes
involved in mitochondrial fatty-acid oxidation, including
enoyl-CoA hydratase and acyl-CoA dehydrogenase [14, 27].
As such, trenbolone may heighten hepatocellular stress and
downstream endocrine disruption when used in stacked or
high-dose regimens [20, 21]. The trenbolone group's substan-
tially greater oral AAS involvement likely compounds this ef-
fect, given oral formulations are more directly hepatotoxic and

increase hepatic metabolic load [28]. UpSet plot visualisations
reinforce this interpretation, showing that cardiometabolic,
hepatic and reproductive concerns co-occurred more densely
within the trenbolone group. Collectively, these patterns sug-
gest trenbolone may intensify the systemic consequences of
non-medical AAS use, placing men who use trenbolone at in-
creased risk of long-term morbidity, particularly within car-
diovascular and hepatic domains.

4.1 | Implications

From a harm-reduction perspective, these findings highlight
the importance of compound-specific awareness. While many
AAS are associated with adverse psychological and physio-
logical effects, preclinical and mechanistic studies suggest
trenbolone may exert disproportionately severe neurotoxic
and systemic impacts relative to several other AAS, includ-
ing testosterone and certain dihydrotestosterone derivatives.
Experimental evidence suggests that trenbolone may exert
disproportionate neurotoxic effects relative to testosterone or
dihydrotestosterone derivatives, including blood-brain bar-
rier penetration and pro-apoptotic activity in neuronal tissue
[14, 29], as well as structural disruption in animal models [30].

Drug and Alcohol Review, 2026
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FIGURE 4 | UpSet depicting physical concerns for the non-trenbolone group (n=909). The first bar reflects participants reporting no psychoso-
cial concerns.

TABLE 3 | Group comparisons of psychosocial concerns for the overall sample (N=1146), including the non-trenbolone group (n=909) and
trenbolone group (n =237).

Psychosocial concern Non-trenbolone, n (%) Trenbolone, n (%) X2 (df=1) p ¢

Anger/aggression 84 (9.2%) 50 (21.1%) 25.59 <0.001 0.15
Depression/low mood 109 (12.0%) 56 (23.6%) 20.66 <0.001 0.13
Rapid fluctuation in mood 86 (9.5%) 56 (23.6%) 34.76 <0.001 0.17
Irrational excitability/elevation of mood 79 (8.7%) 53 (22.4%) 34.48 <0.001 0.17
Restlessness/irritability 117 (12.9%) 69 (29.1%) 36.48 <0.001 0.18
Loss of interest in other things 73 (8.0%) 55(23.2%) 43.64 <0.001 0.2
Relationship difficulties 69 (7.6%) 49 (20.7%) 34.84 <0.001 0.17
Other 47 (5.2%) 19 (8.0%) 2.81 0.094  0.05

Note: Values represent number (percentage) of participants within each group endorsing the concern. Pearson y? tests (df=1) were used to examine between-group
differences. Effect sizes are reported as ¢.

These findings provide biological plausibility for the height- Although AAS use is not routinely screened in many healthcare
ened psychosocial risk profile observed here. settings, these findings underscore the potential value of in-

creased clinician awareness of compound-specific risk patterns.
Accordingly, men who use trenbolone may represent a higher = Incorporating compound-level enquiry, particularly regard-
risk subgroup within the broader AAS-using population. ing trenbolone, may support earlier identification of emerging
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TABLE4 | Group comparisons of physical concerns for the overall sample (N=1146), including the non-trenbolone group (n =909) and trenbolone

group (n=237).

Physical concern Non-trenbolone, n (%) Trenbolone, n (%) X df=1) 4] ¢
Decreased sexual function 136 (15.0%) 60 (25.3%) 14.22 <0.001 0.11
Hair loss 251 (27.6%) 101 (42.6%) 19.88 <0.001 0.13
Hair gain 77 (8.5%) 36 (15.2%) 9.55 0.002 0.09
Negative impact on sexual organs 109 (12.0%) 41 (17.3%) 4.66 0.031 0.06
Decreased fertility 173 (19.0%) 62 (26.2%) 5.86 0.015 0.07
Gynecomastia 187 (20.6%) 77 (32.5%) 15.06 <0.001 0.12
Reduction in breast size 4(0.4%) 1(0.4%) 0.001 0.97 <0.01
Increase in breast size 31 (3.4%) 8 (3.4%) 0.001 0.979 <0.01
Skin condition (acne) 222 (24.4%) 77 (32.5%) 6.34 0.012 0.07
Negative impact on heart 284 (31.2%) 129 (54.4%) 43.85 <0.001 0.2
Negative impact on liver 204 (22.4%) 100 (42.2%) 37.63 <0.001 0.18
Other 29 (3.2%) 16 (6.8%) 6.32 0.012 0.07

Note: Values represent number (percentage) of participants within each group endorsing the concern. Pearson x? tests (df=1) were used to examine between-group
differences. Effect sizes are reported as ¢. Fisher's Exact Test was consulted where expected cell counts were low.

psychiatric or cardiometabolic complications and facilitate more
targeted harm-reduction strategies.

4.2 | Strengths and Limitations

A strength of this work is the large, international sample, pro-
viding sufficient power to characterise men who use trenbolone
as a distinct subgroup. Unlike studies focused on narrow clinical
cohorts, these data capture real-world enhancement practices,
including heavier and more complex patterns that rarely pres-
ent to healthcare. Our co-occurrence approach moves beyond
single-outcome reporting to model overlapping harms, offering
a more ecologically valid estimate of total symptom load. Use of
established GDS analytic frameworks further enhances compa-
rability across years and platforms.

However, interpretation is limited by self-reported, cross-
sectional data, which cannot establish causality and may
be influenced by recall or symptom-awareness differences.
Outcomes represent perceived effects rather than clinically ver-
ified diagnoses, and we were unable to assess severity, onset or
persistence. In addition, the survey assessed a predefined list of
psychosocial and physical concerns; therefore, participants clas-
sified as reporting no harms were those who did not endorse any
of the listed items. It remains possible that some individuals ex-
perienced adverse effects not captured by the survey measures
or that certain harms may not have resonated with all partic-
ipants. We also did not incorporate available dosing variables,
such as weekly milligram ranges, cycle length, stacking patterns
or prescription status, which likely moderate risk and warrant
dedicated modelling. Recruitment strategies may over-represent
digitally connected consumers and under-sample those more
marginalised from services. Furthermore, as GDS is a self-
selecting survey, people who use illicit psychoactive substances
may be over-represented relative to the general population.

However, previous methodological work suggests that such
samples remain valuable for examining patterns of drug use and
associated health outcomes within specific populations when
analyses focus on internal comparisons rather than prevalence
estimation [23]. In the present study, analyses compared men
who had used trenbolone within the past 12months, and those
who had not, within the same sampling frame of men reporting
past-year AAS use, meaning internal group contrasts remain in-
terpretable despite limits to broader population generalisability.
The study also draws on one of the largest international samples
of men who use AAS collected to date.

5 | Conclusion

This study provides the first large-scale international evidence
that trenbolone use is associated with a more frequent, broader
and more tightly clustered constellation of psychosocial and
physical concerns than using other AAS alone. These findings
extend prior clinical observations by demonstrating trenbolone's
distinct harm profile within an international enhancement-
focused population. Future research using biomarker verifica-
tion, detailed dosing and administration data, and longitudinal
follow-up is needed to clarify escalation pathways and recovery
trajectories. Given trenbolone's strong cultural foothold within
online bodybuilding and performance-enhancement com-
munities, targeted prevention strategies and clinical response
frameworks for this high-risk subgroup should be prioritised to
mitigate downstream morbidity.
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