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ABSTRACT

Introduction: Anabolic-androgenic steroids (AAS) are substances derived
from testosterone, illicitly used on a large scale for aesthetic purposes,
muscle gain, and sports performance. Numerous studies have demonstrat-
ed that AAS can induce various adverse reactions in users. Objective: To
assess the beliefs and knowledge of medical students regarding AAS and
potential complications associated with its misuse. Methods: Qualitative
and descriptive cross-sectional observational study was conducted using an
online questionnaire developed by the authors. Results: The study included
a sample of 309 medical students from a single medical school. Among
the participants, 89% disagreed that AAS use promotes rapid, efficient, and
healthy muscle hypertrophy. Only 25% of the students reported awareness
of the correct indications for AAS prescription. Additionally, 73% agreed
with the resolution prohibiting the use of these substances for aesthetic
and sporting purposes in Brazil; however, only 14% believed this measure
would be effective. Regarding complications related to AAS, the sample
identified the most significant risks as heart problems, hypertension, ag-
gressiveness, hepatotoxicity and dysphonia, and hirsutism in women. Con-
clusion: The study identified a significant knowledge gap among medical
students regarding the correct indications for AAS and the health risks as-
sociated with their administration. These topics are not adequately covered
during medical education. The curriculum should address this subject given
its high prevalence to equip future physicians with ethical medical practic-
es, enable them to educate the public about the risks associated with AAS,
and prepare them to manage the complexity of adverse effects linked to the
improper use of these substances.

Keywords: Anabolic Androgenic Steroids; Medical Students; Adverse
Event; Surveys and Questionnaires; Testosterone.

Rev Med Minas Gerais 2025; 35: e-35124

! Faculdade Ciéncias Médicas de Minas

Gerais, Minas Gerais, Brazil.

Associate Editor Responsible:

Enio Roberto Pietra Pedroso
Faculdade de Medicina da
Universidade Federal de Minas Gerais.
Belo Horizonte/ MG, Brazil.

Corresponding author:

Henrique Laerte Ferreira Santos
Faculdade Ciéncias Médicas de Minas
Gerais, Belo Horizonte, Minas Gerais.

Email: henriquelaerte7 @gmail.com

Supporting sources:

None.

Conflicts of interest:

None.

Ethic Committee:
Opinion Number - CAAE
69903223.7.0000.5134

Received on: June 4, 2025.
Approved on: October 22, 2025.
Publication Date: March 17, 2026.

DOI: 10.5935/2238-3182.2025¢35124


https://orcid.org/0009-0006-8699-1539
https://orcid.org/0000-0002-6081-6816
https://orcid.org/0000-0002-4495-408X
mailto:henriquelaerte7@gmail.com

RMVIG

Anabolic androgenic steroids

RESUMO

Introducio: Esteroides androgénicos anabolizantes (EAA) sdo substancias
derivadas da testosterona, utilizadas em larga escala e ilicitamente com ob-
jetivo estético, ganho de massa muscular e performance esportiva. Diversos
estudos comprovaram que EAA podem induzir inimeras adversidades aos
usuarios. Objetivo: Identificar as crencas e o conhecimento de estudantes
do curso de Medicina a respeito de EAA e possiveis complicagdes relacio-
nadas a seu abuso. Métodos: Estudo observacional transversal qualitativo e
descritivo, conduzido através de questionario online elaborado pelos auto-
res. Resultados: O estudo incluiu amostra de 309 estudantes de Medicina
de uma tunica faculdade. Dentre os participantes, 89% discordam que o uso
de EAA promove hipertrofia muscular de modo rapido, eficiente e saudavel.
Apenas 25% estdo cientes das indicagdes para prescri¢io de EAA. Ade-
mais, 73% concordam com a resolugdo que proibe o uso dessas substancias
com finalidades estéticas e de performance no Brasil; no entanto, apenas
14% acreditam que essa medida sera eficiente. Em relagdo as complicagoes
relacionadas aos EAA, a amostra identificou que os riscos mais significa-
tivos sdo problemas cardiacos, hipertensao, agressividade, hepatotoxicida-
de, disfonia e hirsutismo em mulheres. Conclusao: O estudo identificou o
desconhecimento de estudantes de Medicina sobre as indicagoes de EAA e
riscos relacionados a sua administracdo. Foi observado que esses topicos
ndo sdo adequadamente abordados na educa¢do médica. O curriculo de-
veria abordar esse tema por sua alta prevaléncia para capacitar os futuros
profissionais com praticas éticas, habilita-los a educar a populagdo sobre os
riscos relacionados a EAA, e prepara-los para manejar a complexidade de
efeitos adversos relacionados ao uso inapropriado.

Palavras-chave: Esteroides Androgénicos Anabolizantes; Estudantes de
Medicina; Eventos Adversos; Inquéritos e Questiondrios; Testosterona.

INTRODUCTION

Anabolic-androgenic steroids (AAS) are hormones
derived from testosterone that exert biological effects related
to increasing muscle mass and the induction or maintenance
of male secondary sexual characteristics'. Common
preparations include nandrolone, stanozolol, oxandrolone,
methandrostenolone, and trenbolone?. Testosterone has
specific clinical indications, such as the treatment of
male hypogonadism and cross-sex hormone therapy for
transgender individuals®. However, its application for other
therapeutic purposes still lacks robust long-term efficacy
evidence®. Nevertheless, the abuse of these substances
for muscle gain, aesthetic enhancement, and athletic
performance is widespread, leading to multiple adverse
effects and an increased mortality risk among users.

AAS abuse involves practices such as illicit prescriptions,
illegal trade, clandestine production, and smuggling, making
it difficult to estimate precise prevalence rates®. It is estimated
that the lifetime prevalence of AAS use is 6.4% among men
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and 1.6% among women, with initiation typically occurring
in young adulthood>*.

Reports indicate that between 15% and 25% of men
attending gyms use AAS, a concerning figure considering
that many of these individuals escape anti-doping controls
and rarely report their use to healthcare professionals”®.
Thus, many AAS users are at risk not only from the direct
effects of the substances but also from the lack of medical
monitoring and health education, which could otherwise be
provided by qualified professionals.

The primary motivation for AAS use is physical
appearance improvement rather than athletic performance’.
This motivation is often linked to body image concerns
and muscle dysmorphia — a subtype of body dysmorphic
disorder characterized by dissatisfaction with body size and
an obsession with muscular development®.

Adverse effects of AAS use include hypertension,
dyslipidemia, disease,  myocardial
hypertrophy, reduced left ventricular ejection fraction,
cardiomyopathy, abnormalities,

atherosclerotic

cardiac  conduction
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clotting  changes,  polycythemia,  focal

glomerulosclerosis, hepatotoxicity, acne, and alopecia

segmental
1,8-11.
In men, gynecomastia, testicular atrophy, and oligospermia/
azoospermia are notable, whereas in women, effects include
hirsutism, dysphonia, clitoral hypertrophy, and menstrual
irregularities*1°.

Studies have shown that AAS users have a threefold
higher incidence of non-ischemic heart disease and a fivefold
higher risk of thromboembolic disorders'2. Mortality rates
among users are significantly elevated, with a 2.81-fold
increase compared to non-users'.

Another concerning aspect is the frequent combination
of AAS with other substances, such as growth hormone,
thyroid hormones, glucocorticoids, insulin, diuretics, and
beta-2 adrenergic agonists, to enhance results or mitigate
unwanted adverse reactions™'“. Aromatase inhibitors and
estrogen receptor antagonists, for instance, are used to
prevent gynecomastia’.

In addition to physical consequences, AAS are associated
with neuropsychiatric effects, including mania or hypomania,
depression, aggression, cognitive deficits, and dependence”’.
Dependence often follows a pattern where initial use
motivated by aesthetic gains evolves into compulsive
consumption due to withdrawal symptoms and the
regression of desired muscle growth effects®.

In Brazil, establish  that
replacement therapy should only be performed in cases of

regulations hormone
proven deficiency or where clinical benefit is scientifically
substantiated'®. The Brazilian Society of Endocrinology and
Metabolism and other organizations oppose the use of AAS
for aesthetic, athletic, or anti-aging purposes, citing the lack
of scientific backing and the well-documented risks*'7*8. In
2023, the Federal Council of Medicine prohibited the use of
AAS for such purposes through Resolution No. 2,333/2023.

Evidence-based medical
from undergraduate training, plays a critical role
inappropriate  AAS

iatrogenesis, and

education, starting

in preventing prescriptions,
reducing equipping  professionals
related to AAS

Moreover, it is crucial for educating patients about the risks

to manage complications abuse.
inherent to the misuse of these hormones.

This study aims to assess the knowledge and beliefs of
medical students regarding anabolic steroids, focusing on the
complications arising from their misuse for aesthetic, muscle
gain, and sports performance purposes. It also evaluates how
medical training may influence students’ perceptions and

practices related to AAS use.

METHODS

StuDpY DESIGN

This was a qualitative, descriptive, cross-sectional
observational study aimed at identifying the beliefs and
knowledge of medical students regarding AAS. It was
approved by the Research Ethics Committee (CAAE
69903223.7.0000.5134) and conducted in accordance with
Resolution 466/12 of the National Health Council.

SAMPLE

Participants were selected using a convenience sampling
method, including medical students from a single private
institution located in Belo Horizonte, Minas Gerais (n=309).
The sample was divided into three groups according to the
medical school cycle: Basic (n=108), Clinical (n=104), and
Internship (n=97).

INSTRUMENTS

A questionnaire developed by the authors via Google
Forms consisting of multiple-choice questions about AAS
use for aesthetic, muscle gain, and sports performance
purposes, as well as associated adverse effects.

PROCEDURES

Active search for participants was carried out by
distributing the questionnaire link through WhatsApp
social media groups. Data collection occurred between July
2023 and March 2024.

STATISTICAL ANALYSIS

The R language, version 4.4.1, was used to create
routines and generate descriptive statistics for the dataset, in
addition to performing the main statistical tests.

REsurTs

The study analyzed responses from 309 medical students,
predominantly female (63.4%) and aged between 18 and
25 years (92.6%). The distribution among medical school
cycles was balanced: Basic (35%), Clinical (33.3%), and
Internship (31.7%) — Table 1.

For the interpretation of the results, the data obtained
from the questionnaire were divided into groups: items
related to knowledge; items related to opinions; items related
to adverse events; and items related to the use of AAS among
medical students. No significant differences were observed
between sexes in the responses.

Regarding knowledge about AAS (Table 2), 89% of
participants disagreed with the statement that AAS use
promotes healthy muscle gain (p=0.5), while 69% believed
that users are unaware of associated risks (p=0.8). Only 25%
reported knowing the correct clinical indications for AAS
prescription, with significant differences between cycles
(p=0.008). The percentage was 15% in the Basic cycle,
30% in the Clinical cycle, and 32% in the Internship cycle,
indicating greater familiarity with therapeutic indications
among students at more advanced stages of the course and
with greater exposure to medical practice; however, the fact
that only one-quarter of the sample recognized the correct
indications reflects significant gaps in medical education.

In terms of opinions on regulation and clinical use
(Table 3), 73% agreed with Federal Council of Medicine
Resolution No. 2.333/2023 prohibiting AAS use for
aesthetic and performance purposes, although only 14%
believed it would be effective. Additionally, 46% reported
knowing physicians who prescribed AAS for non-therapeutic
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purposes. This proportion showed a significant difference
across academic cycles (p=0.003), with 35% in the Basic
cycle, 46% in the Clinical cycle, and 59% in the Internship
cycle, indicating greater exposure to controversial practices
during the more advanced stages of medical training.
Additionally, 73% of participants reported having observed
the influence of public figures on social media promoting
the use of AAS for inappropriate purposes, highlighting the
popularization of these substances and the easy access to
information lacking scientific basis.

The data presented in Tables 1 and 2 highlight the side

effects considered most important by the study participants

Table 1: Sample.

Characteristics n (%)
Sex

Female 196 (63.4%)
Male 113 (36.6%)
Age

18 - 25 286 (92.6%)
26 - 36 21 (6.8%)
> 36 2 (0.6%)
Medical School Cycle

Basic (1st - 4th semester) 108 (35%)

Clinical (5th - 8th semester) 103 (33.3%)
Internship (9th — 12th semester) 98 (31.7%)
Total 309

Source: Elaborated by the authors.

Table 2. Items related to knowledge.

regarding AAS use in both men and women. Among
male users, the most frequently reported effects were
cardiovascular problems (82%), increased blood pressure
(65%), and hepatotoxicity (56%). Mood changes and
aggressiveness were also widely reported (57%), followed by
testicular atrophy (45%), increased LDL cholesterol (31%),
oligospermia (30%), and gynecomastia (22%).

Regarding females, the most frequently mentioned
effects were cardiovascular problems (77%), increased blood
pressure (54%), and hepatotoxicity (52%). Other commonly
cited effects included dysphonia (47%), hirsutism (43%),
mood changes and aggressiveness (40%), increased LDL
cholesterol (37%), and clitoromegaly (38%).

These findings reflect important differences in risk
perception between sexes. While cardiovascular problems
were the most prominent effects reported in both groups,
participants often expressed greater concern about virilizing
characteristics in women using AAS, such as dysphonia,
hirsutism, and clitoromegaly. In men, concerns related to
fertility issues, such as testicular atrophy and oligospermia,
were also noted, although to a lesser extent.

Regarding AAS use among medical students, a large
proportion of the sample demonstrated awareness of these
substances, particularly Trenbolone (72%) and Oxandrolone
(71%).

Despite being aware of the potential adverse effects, one
participant (0.3%) reported current use, and eight (2.6%)
reported past use of AAS for aesthetic purposes, lean mass
gain, and sports performance, with only one female among
them. Additionally, 72 participants (23.3%) reported
having considered using AAS for the same purposes. Within
this latter group, 53 were men, representing 47% of the

Medical School Cycle
Characteristics Basic Clinical  Internship Total ?
The use of AAS promotes mass gain quickly, efficiently 0.5
and healthily :
Agree 15 (14%) 9 (8.7%) 10 (10%) 34 (11%)
Disagree 93 (86%) 95 (91%) 87 (90%) 275 (89%)
Individuals who use AAS for aesthetic and sports
purposes are aware of their harmful effects on health / 0.8
possible side effects
Agree 36 (33%) 30 (29%) 30 (31%) 96 (31%)
Disagree 72 (67%) 74 (71%) 67 (69%) 213 (69%)
Do you know the correct indications for prescribing
AAS according to current scientific literature and the 0.008
Brazilian Society of Endocrinology and Metabolism?
Yes 16 (15%)  31(30%) 31(32%) 78 (25%)
No 92 (85%) 73 (70%) 66 (68%) 231 (75%)

Source: Elaborated by the authors.
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Table 3. Items related to Opinion.

Characteristics N =309 y4
Do you agree with the Resolution No. 2.333/23? 0.6
Yes 226 (73%)

No 83 (27%)

Do you believe that Resolution No. 2.333/23 will be effective? > 0.9
Yes 42 (14%)

No 267 (86%)

Do you believe that the use and effects of AAS are insufficiently discussed during medical 0.2
school? .
Yes 274 (89%)

No 35 (11%)

Have you ever seen a physician recommending these drugs for aesthetic or performance 0.003
purposes?

Yes 143 (46%)

No 166 (54%)

If you have a social media account, have you come across public figures promoting the 0.4
use of AAS? '
Yes 227 (73%)

No 82 (27%)

Source: Elaborated by the authors.

male sample—a figure that reinforces the existing literature
indicating that men are the population with the highest
prevalence and desire for AAS use compared to women.

Regarding sources of access to these substances, participants
mentioned medical prescriptions (6 cases), sales in gyms (1
case), and other sources (4 cases). A discrepancy was observed
in the data, as 11 individuals disclosed their source of access to
AAS, whereas only 9 admitted to using these drugs, suggesting
possible underreporting by the participants.

DiscussioN

The results obtained in this study highlight significant
gaps in medical students' knowledge about anabolic-
androgenic steroids (AAS). Although most participants
acknowledge the risks associated with AAS use, only 25%
demonstrated knowledge of the correct clinical indications
for these substances, with modest improvement in the more
advanced stages of medical education. This finding reflects
a medical education that, while increasing familiarity with
clinical practice throughout academic cycles, still lacks
specific and in-depth approaches on the topic.

The data also revealed relevant ethical concerns: 46% of
students reported knowing physicians who prescribed AAS
for non-therapeutic purposes, a proportion that increased
significantly among those in the internship phase. This
indicates that exposure to clinical practice may not only
expand technical knowledge but also lead students to
encounter controversial practices that may influence their
ethical development.

It is worth noting that Brazil's National Health
Surveillance Agency classifies anabolic steroids as controlled
substances under category C5, requiring a controlled
prescription, identification of the prescriber with a national
tax ID number, and the inclusion of a diagnostic code from
the International Classification of Diseases to justify the
prescription”?. The Federal Council of Medicine Resolution
No. 2.333/2023 prohibits the use of hormonal therapies for
aesthetic and performance-enhancing purposes, and several
scientific medical entities have taken a stand against the
abuse of these drugs for such ends*'7".

Regarding participants’ opinions, although 73% support
the prohibition of AAS use, only 14% believe this measure
will be effective. This reflects a widespread perception that
regulations alone are insufficient to mitigate the problem.
This skepticism may be related to the ease of access to these
substances through both legal and illegal means and the role
of social media in promoting unrealistic aesthetic standards
and spreading misinformation.

Furthermore, the charts show that students recognize the
most severe adverse effects of AAS, such as cardiovascular
issues, but also express concern about sex-specific effects,
including virilizing characteristics in women and fertility-
related issues in men. This risk awareness contrasts with
the reports of actual or considered use of AAS among the
sample, reinforcing the need for educational strategies that
address not only the biological effects but also the ethical
and social aspects of AAS use.

Considering that cardiovascular problems were the
most frequently reported side effects by both male and
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female participants, it is important to emphasize that AAS
use is associated with a significant increase in mortality
from cardiovascular diseases. Several studies point to a
strong correlation between AAS use and a higher risk
of myocardial infarction, venous thromboembolism,
arrhythmia, cardiomyopathy, and heart failure. However,
the epidemiology of cardiovascular diseases among AAS
users remains relatively underexplored®.

Current literature highlights that even physically
active individuals—typically considered less susceptible to
cardiovascular disease—may develop severe complications
due to AAS abuse. These findings underscore the substantial
negative impact of AAS on cardiovascular health, highlighting
the need for continuous, long-term medical monitoring to
fully understand the spectrum of associated risks. A recent
study conducted in Denmark showed an all-cause mortality
rate 2.81 times higher in AAS users compared to non-users
(»<0.001)*". In light of this, future initiatives must prioritize
raising awareness among healthcare professionals about the
cardiovascular risks of AAS use, enabling the development
of effective preventive measures and personalized treatment
strategies for this specific population®..

The lack of responses in the "none of the above" option
in questions regarding the most important adverse effects
of AAS use in men and women suggests that participants
widely acknowledge the risks of AAS use, regardless of sex.
This may indicate a significant level of awareness about the
potential adverse effects of these substances, even though
their use remains a public health concern.

Supporting the finding that 89% of the sample believes
AAS use and effects are insufficiently addressed in medical
education, the results point to the need to revise the medical
curriculum. Medical schools play a crucial role in training
professionals capable of combating the aesthetic use of
anabolic steroids by promoting an education based on
awareness and an in-depth understanding of the associated
risks. Incorporating courses that cover pharmacology,
endocrinology, and public health, along with discussions on
the physical, psychological, and social impacts of steroid use,
can equip future physicians with the knowledge necessary
to educate patients and society about the dangers of these
practices. Moreover, encouraging communication and
empathy skills enables professionals to develop effective
strategies to address this issue in clinical settings, promoting
healthy alternatives for achieving aesthetic goals and
strengthening ethical commitment to health and individual
well-being.

Among the main limitations of this study is its cross-
sectional nature, which prevents the identification of causal
relationships between the variables analyzed. Additionally,
the use of an online questionnaire may have limited the
sample's representativeness, as participation was restricted
to individuals with internet access and willingness to
respond. Response bias should also be considered, given
the sensitivity of questions regarding AAS use, which may
have led some participants to underreport or overestimate
behaviors and perceptions. Lastly, the sample consisted

Rev Med Minas Gerais 2025; 35: e-35124

predominantly of young individuals from a single academic
institution, limiting the generalizability of the findings to
other populations.

CONCLUSION

The study revealed significant gaps in medical students'
knowledge and ethical training regarding AAS, as well
as beliefs and perceptions that may influence their future
practices. Despite the widespread acknowledgment of the
risks associated with AAS use, familiarity with therapeutic
indications remains limited, especially in the early stages of
medical training.

The presence of controversial practices, such as
prescribing AAS for non-therapeutic purposes, and the
spread of misinformation through social media reinforce the
importance of a more integrated medical curriculum that
addresses not only technical aspects but also the ethical and
sociocultural dimensions of AAS use.

It is concluded that medical education must be revised
to include a more systematic approach to AAS, promoting
greater awareness of their risks and strengthening the ethical
commitment of future physicians. In addition, it is essential
to implement educational strategies and public policies
aimed at reducing the normalization of AAS use and lowering
its prevalence among both healthcare professionals and the
general population. Finally, future studies are recommended
to adopt randomized or stratified sampling methods to
improve sample representativeness and external validity, as
well as to evaluate the impact of educational interventions
on knowledge and medical practice related to AAS use.
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