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Abstract. - OBJECTIVE: The dispensing of
anabolic androgenic steroids (AAS) in Jordan is
still unregulated, and AAS are available without
a prescription. This study aimed to assess the
prevalence of AAS abuse among gym users and
their knowledge, perception, and practices to-
wards using these AAS.

SUBJECTS AND METHODS: This cross-sec-
tional study was conducted online in Novem-
ber-December 2022. Participants were recruit-
ed if they were adults attending any gym facili-
ty in Jordan.

RESULTS: A total of 365 adult participants
agreed to participate in this study. Concerning
participants’ knowledge about AAS side effects,
the median knowledge score of the participants
was 7.0 scores (Interquartile range=7.0) out of 15.
Indeed, 14.2% of the participants (n=52) report-
ed using AAS during their gym participation. Par-
ticipants reported that the most common source
for obtaining AAS was the gym trainers (n=38,
70.4%), and the most common reason for using
AAS was to increase lean body weight (n=52,
96.3%). Also, among the AAS users, two-thirds
reported having never experienced side effects
after using AAS. Finally, regression analysis re-
vealed that males had 3.35 times higher usage
of AAS than females (OR=3.351, p-value=0.008).

CONCLUSIONS: The findings of this study
show a comparatively high prevalence of AAS
use among gymgoers. Therefore, it is critical
to have policies prohibiting their usage with-
out a prescription. There should be more aware-
ness about the negative effects of AAS in crimi-
nal activities, and it should be included in public
awareness programs.
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Introduction

Anabolic steroids, which are known as ana-
bolic-androgenic Steroids (AAS), are synthetic
testosterone derivatives that have been explored,
changed, and manufactured to improve their an-
abolic activities (promotion of protein synthe-
sis and muscle growth)!. Androgenic actions of
these agents involve developing and maintaining
primary and secondary sexual characteristics,
whereas the anabolic actions positively stimulate
protein synthesis, particularly in skeletal muscle?®.

Anabolic-androgenic steroids treat various ill-
nesses, including reproductive system malfunc-
tion, breast cancer, and anemia’. Androgens are
widely known to be critical in masculinizing
the male reproductive tract, genitalia, and many
other organ systems throughout the sexual differ-
entiation process*”.

The use of AAS for therapeutic purposes seems
to be safe. However, athletes usually use these
drugs on their own. Professional athletes were the
primary users of AAS until the early 1980s when
recreational athletes began taking it to increase
muscular strength and to improve their looks and
performance®®. The average AAS users are males
between the ages of 20 and 40 who participate in
weightlifting, bodybuilding, strongman contests,
or martial arts, mainly kickboxing, and mixed
martial arts’. Even though most bodybuilding
organizations have a drug-free policy, drug test-
ing is rarely administered. As a result, the use of
AAS among athletes is prevalent and considered
necessary to compete, particularly at the highest
levels’.
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Most people are not aware that the use of AAS
can have detrimental effects on their mental
health. The effect of these drugs is visible in ath-
letes’ central nervous system. Some users have
reported'™!! experiencing behavioral and cogni-
tive changes. These include mood swings, ag-
gression, irritability, euphoria, suicidal thoughts,
psychosis, and violence. In addition, the inap-
propriate use of these drugs can lead to various
health problems, such as atherosclerosis, liver
cancer, hypertension, cardiac arrhythmias, pros-
tatic hypertrophy, altered libido, gynecomastia,
and infertility'.

Over the preceding years, there has been ap-
parent growth in the number of commercial gyms
and gym users in Jordan. Many gym users are
young people with positive attitudes towards ex-
ercise and optimal body shapes. However, those
gym users consume different AAS to enhance
their muscle growth without having the appro-
priate knowledge about the detrimental effects
of these agents. More attention must be drawn to
this dangerous phenomenon; thus, the primary
aims of this study are to assess the prevalence of
AAS abuse among gym users and their knowl-
edge, perception, and practices towards using
these AAS.

Subjects and Methods

Study Design and Participants

This cross-sectional study was conducted in
November-December 2022 to evaluate the prev-
alence of AAS abuse among gym users and their
knowledge, perception, and practices towards
using these agents. This study was performed
using an online survey uploaded to the Google
Form platform; then, it was distributed through
different social media platforms (Facebook and
WhatsApp). The participants recruited were
adults (18 years old or above) attending any type
of gym facility in Jordan during the study period
and agreed to provide voluntary consent. The
participants’ recruitment was carried out through
a non-probability convenience sampling strategy.
The questionnaire was distributed using Arabic,
the primary spoken language in Jordan.

Questionnaire Development
and Validation

The study questionnaire was developed based
on previous studies'*!* that evaluated the use of
AAS among gym users. The initial questionnaire

draft was developed in English and was content
face-validated by three experts who evaluated
questionnaire items for their relevance, specific-
ity, comprehensiveness, and appropriateness of
the selected Likert scales. Minor comments were
made by them, and the questionnaire was revised
accordingly. The final questionnaire contained
closed-ended questions and was designed to be
completed within 10 minutes. It was translated to
Arabic following the forward-backward transla-
tion method.

The final questionnaire version was divided
into six main parts. The first part intended to
retrieve participants’ socio-demographic data.
The second part was used to assess partici-
pants’ activities in the gym. The third part
intended to evaluate participants’ awareness
of the use of AAS and the complications they
can cause. The fourth part was used to assess
gym users’ perceptions about the use of AAS.
The fifth part included statements to assess
participants’ experience with AAS during gym
participation. The last part of the study intend-
ed to investigate the side effects experienced by
the users of AAS. For the knowledge section,
participants gained one point for each correct
statement identified and zero points for each
incorrect answer. Then, the total knowledge
score was calculated out of 15.

Before distributing the questionnaire, pilot
testing was performed among ten gym users.
The participants were requested to evaluate the
structure, clarity, and length of the questionnaire
and to give their foverall impression. The piloting
was considered a significant validity test to help
reduce the risk of self-reporting bias that may be
associated with self-administered questionnaires.
The time to answer the whole questionnaire by
each participant was recorded. The data obtained
from the pilot test were not [included in the final
data analysis.

Sample Size Calculation

The sample size was calculated using this for-
mula: n=p x (1- p) x z*/d>. A confidence level of
0.95 was used, and the desired precision was 5%.
Also, considering the most conservative propor-
tion of the public attending the gym as p=50%,
the minimum number of subjects was 385.

Ethical Considerations

This study followed the World Medical Asso-
ciation’s Declaration of Helsinki guidance'. The
study was performed after the approval of the Re-
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search and Ethics Committee at Applied Science
Private University (Approval number 2022-PHA-
29). The participation was voluntary, and the pur-
pose of the study was explained before accessing
the questionnaire. For those who choose to par-
ticipate, electronic consent was at the beginning
of the questionnaire by selecting “agree to partic-
ipate”. Once the consent was given, participants
were allowed to fill out the study questionnaire.
For those who selected “disagree to participate”,
the survey was submitted automatically with-
out filling out the questionnaire. All participants
were informed that they could defer from submit-
ting their responses at any time. The anonymity
of respondents was preserved, as the participants’
names, personal data, or any identifiers were not
collected.

Statistical Analysis

The statistical package for social science
(SPSS®) version 22 (IBM Corp., Armonk, NY,
USA) was used for data analysis. The mean+SD,
and frequency (percentages) were utilized for
continuous and categorical variables, respec-
tively.

Univariate and multiple logistic regression
were used to screen the predictors of the use of
AAS by gym users. Also, logistic regression was
used to screen the predictors for the occurrence of
side effects following AAS use. Significant vari-
ables (p<0.250) resulting from the univariate lin-
ear regression were entered into a multiple linear
regression model using enter analysis. Variables
independence was checked using person correla-
tion where <0.9 indicates the absence of multi-
collinearity between the independent variables in
regression analysis. Results with a p-value<0.05,
with a 95% confidence interval, were considered
significant.

Results

A total of 365 adult participants agreed to
participate and thus were enrolled in this study.
The median age (years) of the participants was
24.0 years (IQR=9.0), and around two-thirds of
them were males (n=258, 70.7%). More than
two-thirds of the participants were either college
students or graduates (n=281, 77.0%), and around
76.4% (n=279) were single. Moreover, less than
50% of participants (n=151, 41.4%) reported that
they did not have a job, and more than two-thirds
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were childless (n=285, 78.1%). Most participants
reside in the center of Jordan (n=265, 72.6%),
and around a third (n=112) had a health-related
degree. Finally, 7.9% 0=29) reported chronic
diseases. For more details about the socio-demo-
graphic characteristics of the participants, please
refer to Table 1.

Regarding participants’ activities in the gym,
Table II reveals that more than half of the par-
ticipants attended a commercial gym (n=201,
55.1%). Less than 50% of the participants (n=150)
reported that the duration of gym participation
was from one month to six months. In addition,
most participants (n=302, 82.7%) stated that they
visited the gym three times or more each week.
The duration of gym sessions was between 1
hour to two hours, as reported by 65.8% of the
participants (n=240). Moreover, around 49.6%
of the included participants (n=181) revealed
that weightlifting was the most common type
of exercise. Most participants stated that there
was a trainer in the gym (n=341, 93.4%), and
nearly half of them reported that their trainers
had health-related credentials (n=182, 49.9%).
Additionally, around two-thirds of the partic-
ipants (n=223, 61.1%) stated that they follow
a particular diet or take multivitamin/mineral
supplements. Finally, 14.2% of the participants
(n=52) reported using AAS during their gym
participation.

Participants had various reasons for partici-
pating in the gym (Figure 1). Most participants
attended the gym for entertainment purposes
(n=271, 74.2%), losing weight (n=232, 63.6%),
and for health/medical purposes (n=190, 52.1%).
Professional training was the least common rea-
son for gym participation (n=92, 25.2%).

Concerning participants’ knowledge about
AASs and their complications (Table III), the me-
dian knowledge score was 7.0 out of 15 (IQR=7.0).
Participants showed insufficient knowledge about
AAS side effects, where less than 50% of the
participants were aware that AAS causes depres-
sion (n=146, 40.0%), aggressive behavior (n=167,
45.8%), acne (n=145, 47.9%), increase in choles-
terol level (n=134, 36.7%), cancer (n=112, 30.7%),
stunting in growth (n=76, 20.8%), hair loss (n=3,
0.8%), and suicidal thoughts (n=64, 17.5%).

Regarding the participants’ perception to-
wards the use of anabolic androgenic steroids
(AAS), (Table IV), Many participants agreed
that using AAS can be used to enlarge mus-
cles (n=277, 75.9%) and increase their strength
(n=199, 54.5%). In addition, 39.7% of partici-
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Table I. Demographic characteristics of the study participants (n=365).

Parameters Median (IQR) N (%)
Age (years) 24 (9.0)
Gender
* Female 107 (29.3)
» Male 258 (70.7)
Educational level
* Not educated 27 (7.4)
* Diploma 27 (7.4)
* University students 136 (37.3)
* University graduate 145 (39.7)
* Post-graduate degree 30 (8.2)
Monthly income
*<400JD 223 (61.1)
* 401-800 JD/month 95 (26.0)
¢ 801-1,200 JD/month 27 (7.4)
*> 1,200 JD/month 20 (5.5)
Marital status
* Married 83 (22.7)
* Single 279 (76.4)
* Others (Divorced or widowed) 3(0.8)
Do you have children?
* No 285 (78.1)
* Yes 80 (2]9)
Place of residence
* Center of Jordan 265 (72.6)
* North of Jordan 67 (18.4)
* South of Jordan 33 (9.0)
Do you have a health-related degree?
* No 253 (69.3)
* Yes 112 (30.7)
Do you suffer from chronic diseases?
*No 336 (92.1)
* Yes 29 (7.9)

IQR: Interquartile range, 1 JD = 1.41 US®.

pants (n=145) agreed that using AAS enhances
athletic performance, and around 44.9% (n=164)
accepted that utilizing AAS improves overall
muscle shape and appearance. About half of the
participants (n=201, 55.1%) agreed that AAS
was accessible, but 17.0% (n=62) agreed they
were safe. Moreover, 37.0% of the participants
(n=135) agreed that AAS sellers should be pun-
ished, while 27.4% (n=100) agreed that punish-
ment should be reserved for users.

AAS users (n=54, 14.8%) were asked about
their previous experience, as reported in Ta-
ble V. Deca durabolin® (Nandrolone Decanoate)
was the most commonly used type of AAS by
the study participants (n=39, 72.2%), followed
by Testosterone Enanthate® (Testosterone En-
anthate) (n=38, 70.4%). Around two-thirds of
the participants used AAS in an oral and in-

jectable form (n=34, 63.0%). The participants’
most common sources for obtaining AAS were
gym trainers (n=38, 70.4%), followed by local
drug stores (n=33, 61.1%). Participants were
asked about the most common reasons for using
AAS, and the most common reported motives
were increasing lean body weight (n=52, 96.3%),
increasing muscle mass (n=51, 94.4%), and en-
hancing recovery from injury (n=51, 94.4%). Fi-
nally, among the AAS users, two-thirds reported
that they had never experienced side effects
from their use.

Finally, logistic regression analysis was per-
formed (Table VI). The logistic model was sta-
tistically significant: y* (5)=21.926; p=0.001. The
Hosmer-Lemeshow y? statistic was 7.700, and the
associated p-value was 0.463, denoting a good
model fit.
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Table Il. Gym/physical activities related data (n=365).

Parameters N (%)
Type of gym
* Hotel gym 25 (6.8)
* Social club gym 139 (38.1)
» Commercial gym 201 (55.1)
Duration of gym participation
* <1 month 52 (14.2)
* 1 month-6 months 150 (41.1)
* 6 months-1 year 36 (9.9)
* > ] year-2 years 27 (7.4)
* > 2 years 100 (27.4)
Number of visits to gym/Week
* Once 22 (6)
* Twice 41 (11.2)
* Three times or more 302 (82.7)
Duration of a gym visit
* <1 hour 71 (19.5)
* 1 hour-2 hours 240 (65.8)
* > 2 hours 54 (14.8)
Type of exercise you have participated in
* Aerobic 75 (20.5)
» Weight-lifting 181 (49.6)
* Others 109 (29.9)
Presence of a Trainer in the Gym
*No 24 (6.6)
* Yes 341 (93.4)
Does the trainer have any health-related qualifications?
*No 25 (6.8)
* Yes 182 (49.9)
* [ do not know 158 (43.3)
Did you use any multivitamin/mineral supplements or a special diet?
*No 142 (38.9)
* Yes 223 (61.1)
Have you ever used any anabolic-androgenic steroids during gym participation?
*No 313 (85.8)
* Yes 54 (14.8)
£
&
& For entertainment purposes 74.2%
E
£
"E For professional training _ 25.2%
g
£
g For social reasons _ 32.1%
<
&
For health/medical reasons _ 52.1%
Figure 1. Reasons for participation 0.0% 20.0% 40.0% 80.0% 100.0%
in the gym as reported by the study Percentage of subjects agreed
participants (n=365).
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Table Ill. Participants’ knowledge about anabolic-androgenic steroids and their complications (n=365).

Percentage of
participants
Correct answered correctly
Statements answer n (%)

Anabolic-androgenic steroids can cause depression True 146 (40.0)
Anabolic-androgenic steroids can cause an increase in body weight True 218 (59.7)
Anabolic-androgenic steroids can cause aggressive behavior True 167 (45.8)
Anabolic-androgenic steroids can cause an increase in blood pressure True 200 (54.8)
Anabolic-androgenic steroids can cause acne True 175 (47.9)
Anabolic-androgenic steroids can cause an increase in cholesterol level True 134 (36.7)
Anabolic-androgenic steroids can cause liver damage True 190 (52.1)
Anabolic-androgenic steroids can cause gynecomastia True 229 (62.7)
Anabolic-androgenic steroids can cause cancer True 112 (30.7)
Anabolic-androgenic steroids can cause a decrease in sexual function True 227 (62.2)
Anabolic-androgenic steroids can cause heart disease True 195 (53.4)
Anabolic-androgenic steroids can cause stunting in growth True 76 (20.8)
Anabolic-androgenic steroids can cause hair loss True 3(0.8)

Anabolic-androgenic steroids can cause infertility True 190 (52.1)
Anabolic-androgenic steroids can cause suicidal thoughts True 64 (17.5)
Knowledge score out of 15 [median (IQR)] 7.0 (7.0)

IQR: Interquartile range.

Regression revealed that being a male was
associated with 3.35 times higher usage of AAS
compared to females (OR=3.351, p=0.008). None
of the other sociodemographic factors were found
to have a significant effect on participants’ AAS
utilization (p>0.05).

Discussion

Anabolic androgenic steroids’ use has been
growing worldwide over the years in athletes
and non-athletes, with higher prevalence in the
Middle East region (21.7%), while global rates
are much lower, according to a very recent me-

ta-analysis'®. The picture in Jordan corresponds
to that of the region. A 2008 study'’ showed that
the prevalence of AAS abuse was 4.2% among
college students and as high as 26% among
athletes. Jordan Anti-Doping Organization (JA-
DO) adopted the World Anti-Doping Agency’s
(WADA) list, which prohibited the use of AAS at
all times (in and out of competition)'®. However,
possession of AAS without prescription in Jor-
dan is currently unregulated, and new legislation
attempts to limit the supply of AAS rather than
ban their use'. This study aimed to re-evaluate
the prevalence of AAS use, focusing on gym at-
tendants and assessing knowledge, attitudes, and
practices regarding AAS use.

Table IV. Perception towards the use of anabolic-androgenic steroids (n=365).

Agree Neutral Disagree

Statements n (%) n (%) n (%)

Anabolic-androgenic steroids use can make your muscles bigger 277 (75.9) 70 (19.2) 18 (4.9)
Anabolic-androgenic steroids use can make your muscles stronger 199 (54.5) 94 (25.8) 72 (19.7)
Anabolic-androgenic steroids use can make anyone a stronger athlete 145 (39.7) 117 (32.1) 103 (28.3)
Anabolic-androgenic steroids use to make people look better 164 (44.9) 101 (27.7) 100 (27.4)
Anabolic-androgenic steroids are easy to obtain 201 (55.1) 116 (31.8) 48 (13.1)
Anabolic-androgenic steroids are safe to be used 62 (17.0) 114 (31.2) 189 (51.8)
People who sell anabolic-androgenic steroids should be punished 135 (37.0) 153 (41.9) 77 (21.1)
People who use anabolic-androgenic steroids should be punished 100 (27.4) 162 (44.40) 103 (28.3)
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Table V. The experience of anabolic androgenic steroids by the study participants (among users) (n=54).

Parameters N (%)
Types of anabolic-androgenic steroids used
* Testosterone Enanthate® (Testosterone Enanthate) 38 (70.4)
* Dianabol® (methandrostenolone) 30 (55.6)
* Deca durabolin® (Nandrolone Decanoate) 39 (72.2)
* Sustanon® (Testosterone Propionate) 20 (37.0)
* Winstrol® (Stanazole) 31(57.4)
* [ do not know 8 (14.8)
Route of administration of anabolic-androgenic steroid
* Oral administration 10 (18.5)
* Injectable administration 10 (18.5)
* Both oral and injectable administration 34 (63.0)
From where was the anabolic androgenic steroid obtained?
* From friends 17 (31.5)
* From gym trainer 38 (70.4)
* From online sites 16 (29.6)
* From local drug stores 33 (61.1)
 From Fitness stores 15 (27.8)
* From healthcare professionals 7 (13.0)
Reasons for using anabolic androgenic steroid
* Increase in lean body mass 52 (96.3)
* Increase in muscle mass 51 (94.4)
* Decrease in body fat percent 33 (61.1)
* Increase muscle strength & power 45 (83.3)
» Enhance recovery between workouts 29 (53.7)
 Enhance recovery from injury 51 (94.4)
* Increase in bone mineral density 10 (18.5)
* Reduced muscle damage 39(72.2)
* Increase in pain tolerance 18 (33.3)
Have you ever experienced any side effects after using anabolic-androgenic steroids?
* No 18 (33.3)
* Yes 36 (66.7)

Most current study participants were young
males with low incomes and unemployed. They
mostly performed resistance training and at-
tended commercial gyms for entertainment pur-
poses and/or weight loss. Similar to previous
studies'*?*2!| their knowledge about the adverse
effects of AAS was insufficient, both in Sau-
di Arabia, and United Arab Emirates (UAE).
While in Russia, the level of awareness about
side effects was high?, especially among users,
but the later study had a larger sample size,
including athletes and non-athletes, and almost
double the prevalence of AAS use compared to
our study.

Interestingly, drivers behind attending the gym
were entertainment purposes, losing weight, and
other health-related purposes. This is slightly dif-
ferent from the most common motives observed
in countries like Germany and Norway***, where
being a role model for their children, the organi-
zation’s reputation for achieving health benefits
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and improving physical appearance was the pri-
mary basis for joining®?!. These motivational
differences could be attributed to different social/
cultural factors.

In Jordanian gymgoers, the prevalence of AAS
use was alarming (14.8%) but relatively lower
than that of 2008 (26%), as well as that of other
countries like Russia (30.1%)*, Saudi Arabia
(29.3%)1*%°, and UAE (22%)*', but comparable
to that among fitness centers’ users of Germany
(13.5%)*. Studies®*?’ from Western Europe and
the United Kingdom (UK) reported a prevalence
of AAS use among male fitness center visitors of
about 5-10%, and a study® of AAS use among
Portuguese gym users showed a prevalence of
about 11%.

A more recent analysis®’ in the UK, using the
Delphi method, showed a much higher rate, with
a range of 328,000 and 687,000 (central value
447,000) in men aged 15-64 years who have re-
cently used AAS regarding reasonable estimate.
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Table VI. Assessment of factors associated with the use of anabolic androgenic steroids among the study participants (n=365).

Use of anabolic androgenic steroids [0: No, 1: Yes]

Parameters OR

p-value* OR p-value®

Age (years)
Gender

* Female

* Male

Educational level
* University students or below
* University graduate or above

Monthly income
¢ <400 JD/month
*>400 JD/month

Marital status
* Married
* Others (Single, divorced, or widowed)

Do you have children?

* Yes

Place of residence
« Center of Jordan
* Others (north or south of Jordan)

Do you have a health-related degree?

* Yes

Do you suffer from chronic diseases?

* Yes
Presence of a Trainer in the Gym

* Yes

1.0500.004"

Reference 3.635

Reference 1.317 0.359 --- —

Reference 2.686

Reference 0.495

* No Reference 1.729

Reference 1.346 0.356 S —

* No Reference 0.995 0.989

* No Reference 0.960

*No Reference 1.175 0.800

1.026 0.355

0.004" 3.351 0.008*

0.001* 1.811 0.100

0.030" 0.514 0.417

0.099" 0.574 0.499

0.942

*Using simple logistic regression, *Using multiple logistic regression, ~Eligible for entry in multiple logistic regression,

*Significant at 0.05 significance level.

On the contrary, AAS use in Jordan was striking-
ly higher than in other countries, including India
(2.9%)° and Sweden (3%)*', in addition to Brazil
(current users 3.4%)"?. In Poland, a nationwide
study* showed that AAS use differed between
recreational athletes (1-23%) vs. professional ath-
letes (7-30%), especially in males.

Most participants thought that AAS use in-
creases muscle size and strength, similar to the
global motives behind the abuse of these agents.
The majority used Nandrolone and testosterone,
with gym trainers and local drug stores being the
major sources of these drugs. The main motive
behind the use was to increase lean body weight
muscle mass and hasten recovery from muscle
injury. More than two-thirds of participants expe-
rienced side effects, and being a male was asso-
ciated with more likelihood of use. These results

were aligned with previous international studies,
as reported in a scoping review from the Eastern
Mediterranean Region®.

The current study revisited the prevalence of
AAS abuse in the Jordanian population since
2008, specifically among gym attendants, and
was the first study to assess knowledge, attitudes,
and practices regarding AAS use in Jordan. Nev-
ertheless, the study has some limitations: (1) the
sample size was less than required, which might
have hindered finding statistically significant dif-
ferences between users and non-users of AAS,
(2) the use of a self-administered questionnaire
which could have introduced self-reporting bias,
(3) results cannot be generalized to the country
or the region since it involved participants mainly
from the center of Jordan, (4) no objective mea-
sures to confirm the use/non-use were done such
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as blood tests or AAS level analysis, (5) no data
about the actual side effects of the AAS reported
by participants nor on dosage or frequency of
AAS use among study participants.

Findings from this study reported a relatively
high prevalence of AAS use among gymgo-
ers. This study provides a scheme to examine
the prevalence of AAS abuse among gym users
and their knowledge, perception, and practices
towards using these AAS. Also, results from
this study would help policymakers get more in-
sights into AAS use among gym goers, therefore
helping enforce regulations regarding prohibiting
their use without a prescription.

Conclusions

Results from this study indicated a relatively
high prevalence of AAS use among gymgoers.
Therefore, future efforts should prompt JADO
or similar organizations to enforce their regula-
tions regarding prohibiting their use without a
prescription, and unlawful use should be crim-
inalized. More awareness campaigns about the
consequences of illicit utilization of AAS should
be implemented in educational institutions, such
as high schools and colleges. Future epidemiolog-
ic studies are recommended to provide stronger
evidence about the correlation between AAS use
and serious side effects to be included in these
awareness campaigns.
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