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Abstract

Original Article

IntroductIon

Anabolic-androgenic steroids (AASs) are synthetic 
testosterone hormones. Testosterone is the male gonadal 
hormone, which is synthesized and released from Leydig 
cells in the testes.[1] This hormone is responsible for 
the development and maturation of male secondary 
characteristics, such as a deep voice and the growth of facial 
hair. Its effect is beyond the androgenic effect, and it has 
an anabolic effect as well. This hormone promotes protein 
synthesis, maintains muscle mass, increases bone density, 
and stimulates erythropoiesis.[1] Testosterone and AASs are 
used clinically as a hormone replacement therapy for male 
hypogonadism.[2] Furthermore, AASs have been approved to 
be used as a treatment for osteoporosis alone or with estrogen 
in menopausal women, as well as for severe burns[3] and 
human immunodeficiency virus-induced muscle wasting.[4] 
However, a supraphysiological dose of AAS can cause serious 

side effects, including negative feedback inhibition to the 
hypothalamic–pituitary axis, consequently causing infertility 
and gynecomastia in men.[5] Other adverse effects caused by 
AASs include aggressiveness,[6,7] abnormal renal function,[8] 
hypertension, and heart failure.[9,10]

Although the World Anti-Doping Agency listed AASs as 
prohibited substances,[11] they are misused by athletes to 
enhance their performance and increase their muscle mass 
with a short duration. Certainly, the widespread use of AASs 
by athletes and bodybuilders increases their general acceptance 
among the public.[12] Furthermore, the recent changes of the 
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attitudes of people toward healthy lifestyles and exercise can 
contribute to the use of AASs among them.[13]

While it has been shown in a meta-analysis that the global 
prevalence of AAS use was 3.3%,[14] the estimated prevalence 
of AAS users in the USA is 79.6%.[15] Therefore, AASs are 
widely used among different geographic locations. Few studies 
were conducted to estimate the prevalence and knowledge of 
AAS users in Saudi Arabia.[13,16-18] However, none of them was 
conducted specifically on the population of Jeddah. Thus, the 
aim of this study was to assess the level of knowledge, attitude, 
and practice of the population of Jeddah toward using AASs. 
The results of this study can aid in planning a national public 
awareness program about using AASs.

Methods

Study design and setting
This observational, cross-sectional survey was conducted to 
correlate the use of AASs with the knowledge of the population 
of Jeddah, Saudi Arabia. It was conducted using an electronic 
questionnaire comprising 31 questions divided into three 
parts [Table 1]. The first part was related to the demographic 
data of the participants. The aim of the second part was to 
assess the beliefs of the participants regarding using AASs. 
The aim of the third and last part was to assess the level of 
knowledge of the participants regarding using AASs and their 
side effects. The questionnaire was in Arabic. The first version 
of the questionnaire was distributed to a random population as 
a pilot study. This questionnaire was reviewed and validated by 
a statistician. The validated version of the questionnaire was 
distributed electronically during the period from February 3, 
2018 to February 25, 2018. This questionnaire was self-reported 
by the participants. However, the participants must agree to 
participate before starting the questionnaire. Moreover, the 
study was well explained at the beginning of the questionnaire. 
The study protocol and questionnaire were approved by the 
Unit of  Biomedical Ethics-Research Committee, Faculty of 
Medicine, King Abdulaziz University (reference no. 171-19).

Sampling
Our pilot study showed that the mean number of newly registered 
participants in the different gym facilities in Jeddah is 5000. 
Thus, the sample size was calculated using Raosoft sample 
size calculator (http://www.raosoft.com/samplesize.html). 
On the basis of a 95% confidence level, 5% margin of error 
and assuming that only third of the population will response 
to the questionnaire, the estimated final sample size was 304 
participants. The inclusion criteria were being an adult, being 
either male or female, any nationality, and willingness to 
participate. The exclusion criteria were being under 18 years 
of age and having any physical and/or mental conditions that 
prevent the participant from answering questions.

Statistical analysis
Data were entered and analyzed using the Statistical Package 
for the Social Sciences (SPSS) software, version 23.0.0 (SPSS 

Inc., Chicago, IL, USA). Descriptive statistics were carried 
out for all variables and expressed as the mean ± standard 
deviation for continuous variables, such as age and body 
mass index (BMI), and as frequencies and percentages for 
each answer about the level of knowledge, attitude, and belief 
toward the use of AASs. Factors associated with AAS users 
and the correlation between AAS users and level of knowledge 
were analyzed by a Chi-squared test. P <0.05 was considered 
statistically significant.

results

Sociodemographic data
In this study, a total of 300 participants answered the 
online questionnaire. Table 2 shows the sociodemographic 
characteristics of the participants included in the study. The 
mean age of the participants was 30.66 ± 9.2 years. The 

Table 1: Main questions in the study questionnaire

Part Main question
Part I

Demographic data Demographic data included age, gender, 
level of education, height and weight, 
marital status, number of children, job, 
using AASs, type of AAS, and source of 
AAS

Part II
Attitude of the 
participants regarding 
using AASs

Do you agree to use AASs for a long time?
Do you think AASs cause tolerance after 
prolonged use, consuming energy drinks, 
exercising, and having routine medical 
checkups?

Part III
Knowledge regarding 
using AASs and their 
side effects

Do you know that AASs can cause 
hypertension, heart failure, gynecomastia in 
males, and infertility?

AASs: Anabolic-androgenic steroids

Table 2: Sociodemographic characteristics of the 
participants (n=300)

Parameters Count (%)
Age (years) 30.66±9.2
Gender

Male 121 (40.3)
Female 179 (59.7)

Marital status
Single 152 (50.7)
Married 148 (49.3)

Job
Free business 53 (18.6)
Administrative 100 (35.1)
Athlete 19 (6.7)
Student 113 (39.6)

Using AASs
Yes 14 (4.7)
No 286 (95.3)

AASs: Anabolic-androgenic steroids



Ahmed, et al.: Knowledge and attitude toward AAS use in Jeddah

Journal of Microscopy and Ultrastructure ¦ Volume 7 ¦ Issue 2 ¦ April-June 201980

majority were females, comprising 59.7% of all participants, 
whereas 40.3% of them were males. Half of the participants 
were single. Almost 40% of the participants in the study were 
students, whereas only 6.7% were athletes.

Characteristics of anabolic‑androgenic steroid users
In our population, only 14 participants admitted using 
AASs once in their lives [Table 3]. Both AAS users and 
nonusers were comparable in terms of the mean age, 
BMI, and number of children (P = 0.285, P = 0.778, and 
P = 0.24, respectively). Compared to AAS nonusers, AAS 
users were mostly males (P = 0.0005) (12 males and only 
2 females). A third of AAS users were students, whereas 
14.3% were athletes. Regarding the reasons behind using 
AASs, 37.2% of the users stated that they used AASs 
because of the previous personal experiences, whereas only 
11.4% used AASs as per their coach’s advice or for other 
personal experiences [Figure 1]. The AAS users in this study 
reported taking AASs through injections and orally. The three 
most common types of AASs used in our population were 
stanozolol, methandrostenolone, and methenolone.

Table 3: Comparison of the demographic characteristics 
between anabolic‑androgenic steroid users and nonusers

Variable AAS user 
(n=14), %

AAS nonuser 
(n=286), %

P

Mean age (years) 27.64 30.58 0.285
Mean BMI (kg/m2) 25.85 27.03 0.778
Number of children (mean) 1.43 2.23 0.24
Gender

Male 85.7 38.1 0.0005
Female 14.3 61.9

Job
Student 35.7 39.9 0.685
Administrative 35.7 35
Free business 14.3 18.9
Athlete 14.3 6.5

AASs: Anabolic-androgenic steroids, BMI: Body mass index
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Figure 1: Reasons for using anabolic‑androgenic steroids

Assessment of the knowledge and attitude toward using 
anabolic‑androgenic steroids
Table 4 shows the participants’ beliefs regarding using 
AASs among AAS users and nonusers. The majority of 
participants from both groups did not agree with using AASs 
for a longtime (P = 0.018). Only one AAS user and two AAS 
nonusers agreed on using AASs for a longtime. Significantly, the 
majority of AAS users (78.6%) did not agree that AASs cause 
tolerance (P = 0.023). Compared to AAS users, the majority 
of AAS nonusers did not consume energy drinks (P = 0.0023).

Table 5 shows the frequency and percentage of participants’ 
knowledge regarding the potential adverse effects of AASs. 
Around 40% of the participants knew that AASs can cause 
hypertension. In the same line, half of the participants knew 
that AASs can cause heart failure. However, 65.8% of the 
participants knew that AASs can cause gynecomastia in males.

Next, the level of the participants’ knowledge toward AASs was 
assessed. Figure 2 shows that half of the participants had poor 
knowledge, and only 23% of them showed a strong level of 
knowledge. Table 6 shows the characteristics of the participants 
according to their level of knowledge. There was no significant 
difference in the level of knowledge between AAS users and 
nonusers (P = 0.691). In the same line, the level of knowledge 
was comparable between males and females (P = 0.5), 
participants who were exercising (P = 0.157), participants 
on regular medical checkups (P = 0.222), and participants 
consuming energy drinks (P = 0.252). Overall, all groups 
showed inadequate knowledge regarding AASs.

dIscussIon

In this study, we assessed the knowledge, attitudes, and 
practices of the population of Jeddah toward using AASs. 
Moreover, we characterized AAS users among the population 
of Jeddah. Although the participants who admitted that they 
had used AASs were only 14, it was significant that the use 
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Figure 2: Levels of participants’ knowledge
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of AASs was strongly correlated with the male gender. In the 
same line, our results showed that there is a strong correlation 

between who are not consuming energy drinks and those who 
are using AASs. Finally, our results indicated that the majority 
of our participants showed poor knowledge toward using AASs 
and their adverse effects.

The prevalence of AAS users in our population was 4.7%. 
However, previous studies in Saudi Arabia reported a 
much higher prevalence of AAS users in Riyadh (capital of 
Saudi Arabia) (30.5%)[16] and Jazan (31%).[18] The differences 
between our results and theirs could be due to the geographical 
distribution. Remarkably, Althobiti et al. recently conducted a 
national cross-sectional survey on 4860 gym-going participants 
from different regions in Saudi Arabia.[13] They reported that the 
prevalence of AAS users in all regions of Saudi Arabia was 9.8%. 
However, more than half of them (54.2%) were living in the 
central region of Saudi Arabia (where the city of Riyadh belongs). 
The prevalence of AAS users in our study was lower than that 
reported in other Arabian countries, such as Jordan (26%),[19] 
Kuwait (22.7%),[20] and UAE (22%).[21] Notably, it has been 
shown in the previous studies that the prevalence of AAS users 
was much higher in Western countries, such as the USA (79.6%)
[15] and UK (70%).[22] These differences in the prevalence can 
be attributed to the fact that using AASs in Arabian countries 
in general, particularly in Saudi Arabia, is socially unaccepted 
and illegal. This prevents many AAS users from admitting using 
AASs. In agreement with the survey performed in Riyadh by Al 
Bishi and Afify,[17] the most common types of AASs reported to 
be used were stanozolol and methandrostenolone. This reflects 
the preference and availability of AASs in Saudi Arabia.

In our study, we showed that only 11% of our population used 
AASs as per their coach’s advice. On the contrary, it has been 
shown in other studies carried out in Saudi Arabia,[13] Jordan,[19] 
and Kuwait[20] that the gym coach was the main source of 
information and the main provider of AASs.

In this study, efforts have been made to characterize the 
patients at risk of using AASs. The factor that most predicts 
using AASs in our population was the male gender. This is in 
agreement with a previous study that was carried out in the 
UK.[18] Remarkably, to the best of our knowledge, no previous 

Table 4: Beliefs and attitudes toward using anabolic‑androgenic steroids between anabolic‑androgenic steroid users and 
nonusers

Variable Percentage of AAS users (n=14) Percentage of AAS nonusers (n=286) P
Do you agree on using AASs 
for a long time?

Yes 7.1 0.7 0.018
No 92.9 99.3

Do you think AASs cause 
tolerance after prolonged 
use?

Yes 21.4 52.4 0.023
No 78.6 47.6

Consuming energy drinks
Yes 42.9 13.3 0.0023
No 57.1 86.7

AASs: Anabolic-androgenic steroids

Table 5: Frequency and percentage of participants’ 
knowledge regarding the potential adverse effects of 
anabolic‑androgenic steroids

Question Frequency (%)
Do you know AASs can cause hypertension?

Yes 122 (40.7)
No 168 (59.3)

Do you know AASs can cause heart failure?
Yes 154 (51.3)
No 146 (48.7)

Do you know AASs can cause gynecomastia in males?
Yes 197 (65.7)
No 103 (34.3)

AASs: Anabolic-androgenic steroids

Table 6: Characteristic of participants according to their 
level of knowledge

Characteristics Level of knowledge (%) P

Poor 
(0‑1)

Moderate 
(2‑3)

Strong 
(4‑5)

Using AASs
User (n=14) 35.7 28.6 35.7 0.691
Nonuser (n=286) 44.8 29.4 25.9

Gender
Male (n=121) 47.9 25.6 26.4 0.5
Female (n=179) 52.5 26.8 20.7

Exercising
Yes (n=73) 41.1 32.9 26 0.157
No (n=227) 53.7 24.2 22

Routine medical checkup
Yes (n=53) 45.3 22.6 32.1 0.222
No (n=247) 51.8 27.1 21.1

Consuming energy drinks
Yes (n=44) 47.7 36.4 15.9 0.252
No (n=238) 47.9 26.5 25.6

AASs: Anabolic-androgenic steroids
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research was carried out in Saudi Arabia with the intention of 
estimating the percentage of females using AASs. In our study, 
we found two women out of 14 to be AAS users. This highlights 
the importance of including women in future surveys. Another 
significant predictive factor for using AASs is the consumption 
of energy drinks. Our results showed a significant correlation 
between not consuming energy drinks and not using AASs. The 
percentage of AAS users among athletes was more than twice as 
high as in AAS nonusers, although this was not significant. This 
reflects the fact that athletes are at a higher risk of using AASs. 
The difference in the number of children was not significant 
between AAS users and nonusers. However, this could be 
related to the current cultural preference, where families tend 
to be smaller. In agreement with the previous studies,[13] there 
was no difference in the BMI between AAS users and nonusers. 
Noticeably, both groups tend to be in the overweight range. This 
trend was noticed in other studies as well.[13]

Interestingly, the majority of our population showed poor 
knowledge about the adverse effects of AASs. There were 
no significant differences in the level of knowledge with 
regard to using AASs, gender, and exercising. This poor 
level of knowledge was also observed in previous studies 
that were performed on Arabian populations such as those in 
Riyadh,[16,17] UAE,[21] and Jordan.[19] This highlights the need 
for a pan-national awareness program on the use of AASs and 
their adverse effects.

Although this is the first study carried out on the population 
of Jeddah regarding the use of AASs, it had some limitations 
that must be declared. There is a risk of recall bias since the 
questionnaire was self-reported. However, this method has 
been chosen in order to guarantee the participants’ privacy 
and confidentiality while answering some questions that may 
cause embarrassment. Furthermore, the small number of AAS 
users could be another limitation in this study, which could 
not be prevented using an online survey. Another explanation 
for the small percentage of AAS users in our study could be 
attributed to the fact that more females responded to our survey 
than males, because using AASs is less common in females, 
especially in our community.

conclusIon

Our results helped shed light on the inadequate level of 
knowledge about the use of AASs among the population of 
Jeddah, Saudi Arabia. Based on our results, a national public 
awareness program is needed to educate the community about 
using AASs and their adverse effects. This program must 
target all the population of Jeddah, regardless of their age, 
gender, and fitness habits. Awareness companions must not 
be exclusive to athletes only. Schools, shopping malls, and 
primary health-care centers must be covered. Despite the small 
percentage of AAS users in our survey, the real number of AAS 
users in Jeddah could be higher owing to underreporting bias 
by the participants. Thus, more large-scale community-based 
surveys are required.
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