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Abstract
Objective: The aim of this study was to determine the prevalence of anabolic androgenic steroid (AAS) use
among athletes and examine the extent of their knowledge on the effects of AAS in Riyadh, Saudi Arabia.
Methods: This cross-sectional study was conducted at gyms in Riyadh, Saudi Arabia, during 2015. In total 600
athletes from three gyms participated in the study. The study included Saudi and non-Saudi athletes chosen by the
simple random sampling method. A self-reported questionnaire was used for data collection. The questionnaire
was designed to study the prevalence and assess the knowledge of athletes regarding AAS use. Frequency and
percentage distributions were used to describe the data. Comparison between the subgroups was made with a chisquare test.
Results: The percentage of AAS users was 30.5%. The age of AAS users ranged from 15 to 49 years with the
majority (52.5%) belonging to age group of 25-29 years. Approximately 20% of the users admitted using AAS
due to body dysmorphia as their best motivational factor; in addition, they also believed that there are no side
effects of the use. Among the nonusers, 40% had appropriate knowledge, while all the AAS-users had inadequate
knowledge about the adverse effects of AAS. Moreover, 77% of the users would recommend AAS to their friends
but none from the nonusers. A significant difference in age distribution (df = 5, p<0.001) and knowledge (df = 4,
p< 0.001) between users and nonusers was observed.
Conclusion: Most athletes were ignorant of the harmful side effects of the drug but still continued to use and
promote it to other athletes. These athletes should intensify their knowledge and awareness regarding the use of
AAS and its effects on the body.
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1. Introduction
Anabolic androgenic steroids (AAS) are testosterone-like synthetic hormones, which have anabolic and androgenic
properties (1). The anabolic effect is more prominent and causes nitrogen retention, increased muscle mass and bone
density, decreased body fat, stimulation of erythropoiesis, and cardiac hypertrophy and hepatomegaly (2). Moreover,
AAS has a harmful effect on the pituitary-gonadal axis (3). The androgenic properties are relatively weaker and
cause the development of male sexual features and other collateral effects (4). Clinically, AAS are prescribed to treat
conditions such as HIV-related muscle wasting, muscle dystrophies, severe burn injuries, bone marrow failure,
hereditary angioedema, and growth retardation in children (5–9). Nevertheless, AAS use is associated with various
dose-related side effects. Supra-physiological doses of AASs can lead to serious physical and psychological
complications, such as hypertension, atherosclerosis, myocardial infarction, cardiac hypertrophy, abnormal blood
clotting, hepatotoxicity and hepatic tumors, tendon damage, reduced libido, and psychiatric/behavioral symptoms
such as aggressiveness and irritability (1, 10, 14). Furthermore, AAS causes hypofertility and gynecomastia in men
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(15). Since 1950, AAS has been used by athletes and recreational bodybuilders worldwide (10). The motivation
behind AAS use by athletes is to enhance strength, the size of the muscles and overall performance in shorter
duration rather than just proper diet and physical training alone. Athletes using AAS are mostly unaware of the
adverse side effects of the drug, which might affect their health. A plethora of surveys have been conducted to assess
the prevalence, knowledge, and motivation for AAS use by athletes and collegiate and school students, which
provides an overview of the medical burden that society is going to bear (16–20). However, such studies on the
population of Saudi Arabia are lacking. Therefore, we aim to investigate the prevalence and motivation of AAS use,
knowledge of its adverse side effects amongst the fitness center users in Riyadh.
2. Material and Methods
2.1. Research design and participants
This cross-sectional survey was conducted on athletes visiting gymnasiums of Riyadh, Kingdom of Saudi Arabia,
during 2015. In total 600 athletes participated in the study, including Saudi and non-Saudi athletes chosen by the
simple random sampling method. The age of the athletes was within the range from 15-49 years and divided into six
groups: 15-19 years, 20-24 years, 25-30 years, 30-34 years, 40-44 years, and 45-49 years. Voluntary participation
was followed, and all the participants signed a consent form before participating in the study. This study was
approved by the Ethics Committee in college of medicine at Al-Imam Muhammad Ibn Saud Islamic University,
Kingdom of Saudi Arabia.
2.2. Questionnaire
Self-reported questionnaires were used for data collection. The questionnaire’s validity and reliability were
confirmed by pilot study. The questionnaire was designed to study the prevalence and assess the knowledge of
athletes regarding AAS use. The survey consisted of questions on age, marital status, usage of AAS, the motivation
behind AAS use and knowledge on the side effects of AAS. A site instructor emphasized the need for truthful and
honest answers from participants. The responses to the questionnaire were kept confidential.
2.3. Statistical analysis
Data analysis was performed using statistical software SPSS (version 21). Frequency and percentage distributions
were calculated. Comparison between subgroups was made with chi-square tests considering confidence interval of
95%. Basic data were regarded as normally distributed. A p-value less than 0.05 was considered statistically
significant.
3. Results
In this study, a total of 600 athletes visiting gymnasium participated in this study. All of them were male. The
response rate of the survey was 100%. The age of the athletes ranged from 15–49 years. The percentage of athletes
who have used AAS (“AAS-users”) in this study was 30.5%. The age distribution of the responders was divided into
users and nonusers. A significant difference in age distribution between users and nonusers was observed (χ2 =
488.638, df = 5, p<0.001). Although the age of AAS users ranged from 15 to 49 years, a majority (52.5%) of them
belonged to age group 25–29 years, followed by the age groups 15–19 (21.9%) and 30–34 (20.8%) (Figure 1). Even
though the number of athletes in the age group >40 years were less, all of them used AAS. No difference was
observed between the AAS users and nonusers regarding the motivation for AAS use (χ2 = 2.474, df =5, p=0.780)
(Table 1). Most responders had no drive or motivation for AAS usage (users (69.4%) and nonusers (70%)). The
predominant reason for AAS usage among the users (~20%) and nonusers (~20%) was for attaining good physique
with the belief that no side effects were present. Approximately 2%–3% of the users and nonusers opined that AAS
use maintains body shape without having any side effects, while 5%–6% of them believed that AAS only affects
body shape and has no effects. A minority of the responders (~1%) opined that AAS use has no effects except for
long-term usage (Table 1). On examining the knowledge on potential adverse effects of AAS, we found that 40% of
the nonusers belonging to age group of 20–24 years only had appropriate knowledge on the negative effects of AAS
use (Table 1). Surprisingly, all the AAS users had inadequate knowledge on the harmful effects of AAS. A
considerable difference between users and nonusers on the knowledge of AAS side effects was observed (χ2 =
477.501, df = 4, p<0.001). Further, we also assessed the relationship between duration of AAS use and knowledge
of adverse effects of AAS use. A remarkable difference was observed between the groups (χ2 = 134.286, df =24,
p<0.001) (Table 1). Approximately 69.7% of the athletes have no knowledge about their duration of AAS use.
Athletes who have been using AAS up to 1 year have either complete knowledge or partial knowledge of the
adverse effects of AAS. Interestingly, athletes using AAS for a longer duration had minimal knowledge on the
adverse effects of AAS. All of the nonusers, irrespective of their knowledge on adverse effects of AAS and a
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fraction of users (28%) who belonged to age group 15–19 years, do not want to recommend AAS to their friends
(Table 1). However, 77% of the users, who are partially aware of detrimental effects of AAS use, would like to
recommend their friends to use AAS. A significant difference between users and nonusers was observed
(χ2=419.994, df=1, p<0.001).

Figure 1. Age distribution of AAS users
Table 1. Chi-square analysis
Variable
Motivation

Harmful effect
knowledge

Recommending friends

Body shape and believing no side
effects
Body shape and no effects
Body shape
No effects at all
No effect except for long-term use
No answer
Complete knowledge
Liver damage
Hormonal disorder
Reproductive disorder
Psychiatric problem
Yes
No

AAS
users
20.2%

Nonusers
20.1%

3.3%
6%
0%
1.1%
69.4%
0%
0%
0%
44.8%
55.2%
77%
23%

2.4%
5%
1%
1.4%
70%
40%
23.5%
27.3%
9.1%
0%
0%
100%

Significance
level
p=0.780

p<0.001

p<0.001

4. Discussion
This study investigated the prevalence of AAS use, assessed the motivation, information on adverse effects, and
recommending friends for AAS usage among athletes in Riyadh. The frequency of AAS users was 30.5% in this
study, which was higher than in other Arabic states and Muslim countries. In Kuwait and UAE, the AAS users were
reported to be 22.7% and 22%, respectively (17, 19). The prevalence of AAS use amongst Iranian and Jordanian
gym attendees was approximately 13% and 26%, respectively (16, 20). Nevertheless, the frequency of AAS users
was less when compared with that of Western countries such as United Kingdom (69.9%) and United States (79.6%)
(21, 22). In this study, a wide age range was noted among athletes abusing AAS (15 to 49 years), with the majority
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(52.5%) being in the age group of 25–29 years. Note that 21.9% of the users were in the age group of 15–19 years
while only 0.5% of the athletes, belonging to the age group of 20–24 years, responded as users. Similarly, a majority
(~70%) of users and nonusers had not mentioned their motivation for AAS use. These discrepancies are likely due to
the validity of the self-report drug abuse where abusers of these drugs feel that their behavior is disapproved of, and
so they might not disclose their abuse (23). The main reason for increasing AAS abuse is media where celebrities
with good physiques become ideal for the general population (24). Also in this study, the reason behind AAS use
was to attain an ideal body shape. Typically, adolescents and young population show more concern for attaining an
ideal body shape. In the present study, in addition to younger age groups, middle-aged and older athletes have
mentioned achieving body shape as their drive for AAS use, indicating a strong effect of media. The absence of
complete knowledge about the detrimental effects of AAS usage among the AAS users has been reported (20). In
accordance, all the AAS users in this study had inadequate knowledge about the adverse effects of AAS usage.
Among nonusers, 40% had appropriate knowledge regarding the potential adverse effect of AAS use, which
supports the notion that spreading awareness about the side effects of AAS may be the most effective strategy for
limiting their abuse. Moreover, due to lack of proper knowledge, most AAS users agreed to advise their friends to
use AAS. AAS users often have at least one friend or companion who uses or has used AASs (10). Thus, athletes
should intensify their knowledge and awareness regarding the use of AAS and their effects on the body.
5. Conclusions
Based on our results, the percentage of AAS users here in Saudi Arabia is high considering that the anabolic steroid
is illegal. Our first recommendation is to educate the present and future athletes in our community about the harmful
effects of this drug. According to the users, they are using it for aesthetic purposes to improve their physical image.
Unfortunately, they do not have enough knowledge about the adverse effects of the excessive use of this drug.
Second, if the responsible authorities cannot monitor the underground market of this product, we recommend that
they should legalize the use of this drug. This would help us to monitor the number of users as well as control the
use of this drug. In this way, we can avoid the adverse effects before it happens.
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