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Abstract

Anabolic steroids are commonly used among athletes and gym trainers all over the world.
they have an anabolic characteristic that helps build muscles for an aesthetic purpose or is used
for other desired medical or non-medical purposes. Anabolic steroids also can have harmful
effects on those who overuse or abuse them. The present study aims to find the relationship
between the overuse or abuse of anabolic steroids and the possible adverse outcome which may
appear during or after the time course of the administration. An online and on-paper survey was
used targeting multiple gym centres in the province of Basra asking people there whether or not
they use Anabolic steroids, the doses, and the route of administration as well as the harmful
effects and complications. A software program for statistical analysis was used afterwards to
determine the final result and conclusion. Around 55.3% of those who filled out the survey form
confirmed their frequent use of Anabolic steroids and around 82.6% (from the total number who
used the anabolic steroids) experienced at least one or more Anabolic steroids complications as a
result of overuse and abuse. Anabolic steroids are commonly used among athletes and young men
in the city of Basra and many of them used anabolic steroids without consulting a physician. Some
of them showed serious complications after overusing and abusing anabolic steroids and the
majority of them did not seek medical support afterward.
Keywords: anabolic steroids, athletes, adverse effects, Basra
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Introduction

Anabolic steroids (AS) are man-
made substances that have a similar
structure to testosterone, a hormone
naturally produced in the body. These
steroids bind to androgen receptors
and can result in anabolic effects,
which promote muscle growth, and
androgenic effects, which enhance
masculine characteristics 1
Testosterone, a hormone essential for
various bodily functions, is produced
within the body through a process
known as biosynthesis. This
biosynthesis occurs primarily in the
Leydig cells found in the testicles and
adrenal glands in males, while in
females, it takes place in the adrenal
glands and ovaries. During this
process, cholesterol serves as the
precursor molecule from which
testosterone is synthesized 1.

In men, estrogen has an impact on
reproductive health. It can affect sex
drive, the ability to achieve an
erection, and sperm production.
Elevated levels of estrogen in the
blood can lead to infertility and
erectile dysfunction. Additionally,
excessive levels of estrogen may
result in gynecomastia, which is the
enlargement of breast tissue in males
2.

The effects of AS are mediated
through their binding to androgen
receptors in various tissues
throughout the body 3. Testosterone,
the primary AS, exerts its actions
through multiple mechanisms. Firstly,
it binds to the androgen receptor to
exert its androgenic activity.
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Secondly, in certain target tissues
such as the male urogenital tract, skin,
liver, and sebaceous glands, it
undergoes 5a reduction to form
dihydrotestosterone (DHT), which also
acts on the androgen receptor 3.
Lastly, testosterone can be converted
to estradiol through aromatization,
resulting in estrogenic activities.
However, these latter two actions are
typically undesired in anabolic drugs
due to the negative side effects
associated with them. The binding of
testosterone to androgen receptors
leads to an increase in protein
synthesis and a decrease in protein
breakdown, contributing to an overall
enhancement in muscle mass and
strength.  Furthermore, AS can
stimulate the production of red blood
cells, which can improve endurance
and oxygen delivery to the muscles 4.

Androgen receptors function as
nuclear receptors that regulate gene
expression in response to androgen
stimulation. When AS binds to these
receptors, it can activate or suppress
specific genes involved in muscle
growth, bone density, and other
physiological processes 5
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AS has various physiological effects
on the body, with one of the primary
effects being the enhancement of
muscle mass and strength by
enhancing protein synthesis and
reducing muscle tissue breakdown.
This can result in faster recovery after
intense exercise which explains their
frequent use among athletes and
bodybuilders. Additionally, AS can
contribute to increased bone density,
potentially reducing the risk of
osteoporosis and fractures 5.AS can
stimulate the production of red blood
cells, which improves oxygen delivery
to muscles and can be beneficial in
treating conditions such as anaemia 6.

However, the use of AS can also have
negative consequences on the body.
The endocrine system, specifically the
hypothalamic-pituitary-gonadal axis,
can be negatively affected by AS 7. In
men, they can suppress the natural
production of testosterone, leading to
testicular atrophy, infertility,
baldness, gynecomastia, prostatic
hypertrophy, and low sperm counts
resulting in sterility 8. Effect of
androgenic AS on sperm quality and
serum hormone levels in adult male
bodybuilders. Women may experience
menstrual irregularities and
masculinizing effects, such as the
growth of facial hair and deepening of
the voice and breast atrophy 9. Acne,
hair loss, and mood changes can
occur in both men and women as a
result of AS use 9.

Anabolic Steroids

Furthermore, AS can increase the risk
of cardiovascular diseases, elevate
blood pressure and cause myocardial
hypertrophy. Additionally, they can
disrupt cholesterol levels, leading to a
higher susceptibility to
atherosclerosis 10. This is due to their
ability to elevate LDL (or "bad")
cholesterol levels and decrease HDL
(or "good") cholesterol levels, leading
to the accumulation of plaque in the
arteries 10. The liver and kidneys can
also be adversely affected by AS use,
as these organs are responsible for
metabolizing the steroids. High doses
of AS can cause liver damage and
potentially even liver cancer, while
long-term use can result in kidney
damage. teens exhibit stunted growth
(when high hormone levels from
steroids signal to the body to stop
bone growth too early)

stunted height (if teens use steroids
before their growth spurt) 10.

The use of AS has been linked to
various psychological complications.
One common complication is the
development of mood disorders,
including depression and anxiety. This
is of particular concern for individuals
involved in bodybuilding or sports, as
these conditions can negatively
impact training and performance 11.
Substance use disorders, including
addiction to AS, are also observed
among users. Dependence on these
drugs can lead to withdrawal
symptoms upon discontinuation,
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and individuals may engage in other
forms of substance abuse or risky
behaviours while under their influence
12. Cognitive changes, such as
attention deficits, memory problems,
and impaired executive functioning,
have also been associated with AS
use. These effects may be more
pronounced in younger individuals
whose brains are still developing and
may be more vulnerable to the drug's
impact 13. Lastly, AS use has been
linked to an increased risk of suicidal
thoughts and suicide attempts. This
risk may be higher in individuals with
pre-existing mental health issues or a
history of substance abuse 13.

Methodology:

The present study, a survey is done
among bodybuilders and athletes in
the province of Basra. People who are
frequently going to the gym filled out
an online and paper questionnaire.
The questionnaire was done in private
and anonymous settings, using
(Yes/No questions, Multiple choice
questions, checkbox questions, and
short answer form questions) people
filled out the form within a cumulative
period of two months providing
information about their (Age, sex,
frequency of visiting the gym, the
purpose of using AS in the gym, the
person who recommended AS for
them, the type of AS is used, the dose
and route of administration, the
complications and adverse effects of
AS used, whether they continued
using

Anabolic Steroids

AS or not after the complications, and
whether or not the sought medical
consultation or advice afterwards).
Questioner format used in the study
is listed below;
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Statistical analysis

Data were gathered and analyzed
using the statistical package for social
science (SPSS) program version 25.
For continuous variables, data were
expressed as N% and as frequencies
and percentages for categorical
variables.

The chi-square test was used to
establish the link. Frequency tables
and chart bars were used to illustrate
the results, and P<0.05 consider a
significant association.

Results and Discussion:

Use of anabolic steroids:

Table 1 and Figure 1 illustrate that 177
participants have involved in the
study, and only 98 athletes (55.3%)
used AS at some period throughout
their lives, which divided into two
groups first group (43.9%) of AS users
used a single type of AS, while the
second group (56.1%) use a
combination of  different AS,
furthermore, 79 (44.6%) athletes from
the total number of participant (177)
deny the use of AS.

notused | single fype | combination

use of yes Count 0 43 55 o8
anabolics % Within 0.0% 13.0% 56.1% 100.0%
the use of
anabolics
Count 79 0 0 79
% Within 100.0% 0.0% 0.0% 100.0%
the use of
anabolics
Taotal Couat 79 43 53 177
% [Within 446% 243% 311% 100.0%
the use of
anabolics

Table 1: Summary of the participant in the questioner
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Bar Chart

50 typesof anabalics
8 10 mnotused
usingle type
combination

yes PlotArea |

Figurel: Bar chart for the participants in the questioner

Chi-Square Tests
Value dof “Asymptotic
Significance (2-sided)

Pearson Chi-Square 177.000* 2 0.000

Likelihood Ratio 243331 2 0.000

Linear-by-Linear 143514 1 0.000

Association

N of Valid Cases 177

Table 2: chi-Square tests for the use of AS

According to Table 2, there were a
very significant association 177.000a
with P<0.0001 for the abuse of AS
among athletes in Basra, this indicates
that according to the data provided
above, many people who are frequent
to the gym use anabolic steroids
either for aesthetic purposes or for
other purposes.

The person who gave the advice:

According to Table 3 around 38.8%
of people who started using AS were
recommended to use them by their
friends, while 58.2% of them were
advised to use them by their gym
trainers, few of them 2.0% received
advice from their doctors, and only
1.0% of them received that advice
from other sources.
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who gives the advice? Total
Y Triends gym doct ofhe:
trainer
use of yes Count 0 38 57 2 1 o8
anabolics %% within 0.0% 38.8% 582% 2.0% 1.0% | 100.0%
the use of
anabolics
no Count 79 0 0 0 0 79
% within 100.0% 0.0% 0.0% 0.0% 0.0% | 100.0%
the use of
anabolics
Total Count 79 38 57 2 1 177
% within 4.6% 215% 322% 11% 0.6% | 100.0%
the use of
anzbolics

Table 3 Who advises the athletes?

Chi Square Tests

Value dof Asymptotic Significance

(2-sided)

Pearson Chi-Square 177.0002 4 0.000
Likelihood Ratio 243331 4 0.000
Linear-by-Linear 138.644 1 0.000
Association
N of Valid Cases 177

Table: 4 chi-square for the advice

Moreover, table 4 shows that there
was a strong association between the
use of AS and advice given by gym
trainers and friends 177.000a with P <
0.0001 (This result indicates that
many people who filled out the survey
form reported that using AS was

recommended to them by gym
trainers mainly as part of the training
course without medical
recommendations).

Bar Chart

Figure 2 bar chart for the advice given to the athletes
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This result indicates that many
people who filled out the survey form
reported that using AS was
recommended to them by gym
trainers mainly as part of the training
course without medical
recommendations.

Problems and complications that
were experienced:

problems Total
mood | alopeci | dehiydrat | erectile | angry | kiduey | lver | fertilit | nom
a ion | dysfenct proble | proble | ¥ e
ion = @
useof | Y | Count 12 18 7 13 6 12 2 11 17 28
anabol | es | % 122 18.49% 71% 133% | 6.1% | 122% 20% | 112% | 173 100.0
e mithin % % %
the use
of
anaboli
s
n | Count 4 0 0 0 2 0 0 0 73 79
o [% 5% | 00%| 00%| 00%| 25% | 0.0% | 0.0% | 0.0% | 924 1000
within % %
the use
of
anaboli
Total Count 16 18 7 13 8 12 2 11 90 177
% 9.0% | 102% | 40% | 73% | 45% | 6.48% | LI1% | 6.2% | 508 1000
within % %
the use
of
‘anaboli

Table 5: Problems and complications that were
experienced

Value df Asymptotic Significance (2~
sided)

Pearson Chi-Square 102.9922 8 0.000

Likelihood Ratio 120.109 3 0.000

Linear-by-Linear 61977 1 0.000

Association

Table 6: Chi-square for the problem associated with the
use of AS
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Figure 3 bar chart for the possible problems associated
with the use of AS

Mood Swing

According to Table 5, approximately
12.2% of individuals who have used
anabolic steroids (AS) have reported
experiencing mood swings with a
strong association of 102.992a and P<
0.0001. The underlying
pharmacological explanation for this
issue involves the hormone dopamine.
Androgen receptors, which are
affected by AS, are widely distributed
in  the brain, with a particular
concentration in the amygdala, where
the  fight-or-flight response s
generated. In vitro, studies have
shown that testosterone, a
component of AS, exhibits neurotoxic
effects, and similar findings have been
observed in studies conducted on
mice
Use of AS can result in the:
Downregulation of dopamine
receptor levels, specifically the D1
and D2 receptors. This
downregulation may impact the
brain's response to dopamine, which
is associated with feelings of
happiness 14
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Downregulation of Serotonin
Receptors Serotonin receptors, which
play a role in regulating mood, may
also be affected by AS use 14.
Downregulation of these receptors
can disrupt serotonin signaling and
contribute to mood instability.
Upregulation of Dopamine
Transporters AS use can lead to an
increase in dopamine transporter
activity. Dopamine transporters are
responsible for removing dopamine
from the brain. Elevated levels of
dopamine transporters can result in
decreased dopamine availability and
further contribute to mood
fluctuations 15.

Dopamine and serotonin, both
hormones involved in mood
regulation, being affected by anabolic
steroids can explain the mood swings
issues associated with their use. It is
important to note that individual
responses to AS can vary, and the
impact on mood may be influenced by
factors such as dosage, duration of
use, and individual susceptibility.
Consulting  with a healthcare
professional is crucial for individuals
considering AS use or experiencing
mood-related problems associated
with their use. Happiness Role of
Dopamine and Serotonin on Mood
and Negative Emotions 16.
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Alopecia

Table 5 shows that
approximately 18.4% of individuals
who have used AS developed
alopecia with a strong association
between the use of AS and hair loss
102.992a and P< 0.0001,
specifically (androgenic alopecia).
When anabolic steroids are used,
they can increase the levels of
testosterone and its byproduct,
dihydrotestosterone (DHT), in the
body 17. Elevated levels of DHT are
the cause behind alopecia as it
causes hair follicles to become
more sensitive. The DHT attaches
to your hair follicles and over time
causes the hair follicle to degrade
thereby producing weaker or
thinner hair. Eventually, your hair
follicles will stop producing new
hair. Steroids can both accelerate
male pattern baldness or cause it
in people who aren’t genetically
predisposed to the condition 13,
18.

Dehydration

From Table 5 about 7.1%
complained of dehydration with a
strong association between the use
of AS and the need for fluids
102.992a and P< 0.0001.
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AS themselves do not directly cause
dehydration, they can indirectly
contribute to it through various
mechanisms: Increased perspiration:
Anabolic steroids can raise body
temperature and metabolic rate,
leading to increased sweating.
Enhanced urine production: Steroids
can impact kidney function and cause
an increase in urine production 19.
Electrolyte imbalances: Prolonged use
of anabolic steroids can disrupt the
balance of electrolytes, such as
sodium and potassium, in the body.
Imbalances in electrolytes can impair
the body's ability to retain water and
maintain optimal hydration 10, 20.
Dehydration affects muscle tissue
directly by reducing its elasticity and
impairing its ability to contract and
relax efficiently. Inadequate fluid
intake can lead to decreased blood
volume and oxygen supply to the
muscles, potentially resulting in
muscle fatigue, soreness, or pain,
which contributed to muscle spasms
associated with AS use 21.

Erectile dysfunction

Table 5 illustrated that
approximately 13.3% of participants
reported experiencing erectile
dysfunction with a strong association
between the use of AS and erectile
dysfunction  102.992a and  P<
0.0001and testicular shrinkage as a
result of regularly and heavily using
anabolic steroids (AS) over an
extended period. The impact of AS on
sexual performance can be significant
22.
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Anabolic steroids can cause erectile
dysfunction by influencing the action
of the enzyme aromatase, which
converts testosterone into estrogen
23. This leads to elevated levels of
estrogen in the body. While a certain
level of estrogen is necessary for male
sexual function, the imbalance caused
by high doses of steroids and the
testosterone/estrogen ratio can result

in sexual dysfunction, including
erectile dysfunction.
Furthermore, when individuals

discontinue the use of steroids, their
body takes time to resume normal
testosterone production 6. During this
period, testosterone concentrations
remain low, which can contribute to
problems such as erectile dysfunction
24.

Kidney problems:

According to Table 5, (12.2%) of
them reported that they suffered
from kidney problems after using AS.
Anabolic-androgenic  steroids can
affect the kidney in different aspects.
They can induce or aggravate acute
kidney injury, chronic kidney disease,
and  glomerular  toxicity. These
adverse effects are mediated through
pathways such as stimulating the
renin-angiotensin-aldosterone
system, enhancing the production of
endothelin, producing reactive oxygen
species, over-expression of pro-
fibrotic and pro-apoptotic mediators
(e.g., TGF-B1), as well as inflammatory
cytokines (e.g., TNF-q, IL-1b, and IL-6)
25.
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Although GH may affect the kidney in
different aspects, such as size,
glomerular filtration rate, and tubule
functions, either directly or indirectly,
there is no conclusive clinical
evidence about its detrimental effects
on the kidney in athletes and
bodybuilders. Consequences of long-
term use of AS are acute kidney injury,
chronic kidney injury, and glomerular
toxicity 26.

Liver problems:

Only 2% of people who used AS
according to the study mentioned
that they experienced liver problems
while and after using AS. Anabolic-
androgenic steroids can affect the
kidney in different aspects. They can
induce or aggravate acute kidney
injury, chronic kidney disease, and
glomerular toxicity 27. These adverse
effects are mediated through
pathways such as stimulating the
renin-angiotensin-aldosterone
system, enhancing the production of
endothelin, producing reactive oxygen
species, over-expression of pro-
fibrotic and pro-apoptotic mediators
(e.g., TGF-B1), as well as inflammatory
cytokines (e.g., TNF-q, IL-1b, and IL-6)
28. Although GH may affect the kidney
in different aspects, such as size,
glomerular filtration rate, and tubule
functions, either directly or indirectly,
there is no conclusive clinical
evidence about its detrimental effects
on the kidney in athletes and
bodybuilders 29, 30.
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Consequences of long-term use of AS Seeking medical consultations
are acute kidney injury, chronic kidney
injury, and glomerular toxicity 31. comsliation Toul
Anger and Aggression: e I N
Referring to Table 5, 6.1% of them ) :f-c:::minrmeuse = - -
reported feeling angry and aggressive 1.:“:
during and after the period of using —— T
AS. Roid Rage": The term "roid rage" is Table 7: Medical consultation for the abuser of AS

often used colloquially to describe
intense, unpredictable outbursts of

aggression associated with anabolic & Sompiote | Eaaet S (- | BesetSig (-
steroid use. However, the occurrence ™ e

and extent of "roid rage" are debated T T 1 ot

in the scientific community 13, 32. P 1

Some studies suggest that individuals s T E—

using high doses of steroids may
experience mood swings, irritability, o '

and increased aggression, but it is s G

unclear whether these effects are Table 8: Chi-square for medical consultation

solely due to the steroids or
influenced by other factors such as

Bar Chart

pre-existing mental health conditions "

or individual personality traits 33. »

Two pathways are thought to be S

involved in AAS-induced behavioural

disorders. Direct pathway via the U
amygdala-fugal  pathway,  which -
connects the central nucleus of the

amygdala to the brainstem, is e

involved in cognitive-emotive and ' 3

use of anabolics

homeostatic processes. The latter is
modified by chronic AAS use, which
subsequently leads to increased
anxiety. Indirect pathways via the
serotonergic, dopaminergic, and
glutamatergic signals which are
modified by AAS abuse in the later-
anterior hypothalamus and can
mediate the aggressive behaviour 34.

Figure 4 Bar chart for medical consultation for the abuser of AS
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Table 7, 8, and Figure 4 shows that
there was a strong association for
ignoring a medical consultation
regarding the problems associated
with abuse of AS 72.4% with chi-
square value 22.694a and P <0.0001 (
This result indicated that many men
who experienced minor or serious
adverse effects and complications
never sought medical consultation or
medical support).

Conclusions

Anabolic steroids are commonly
used among athletes and young men
in the city of Basra and many of them
used anabolic steroids without
consulting a physician. Some of them
showed serious complications after
overusing and abusing anabolic
steroids and the majority of them did
not seek medical support afterward.

Recommendations

1-Health programmes or advice
should be performed regarding the
rational use of anabolic steroids.
2-Routine monitoring of gyms should
be carried out to check the contents
of anabolic steroids and the rational
use and whether prescribed under the
supervision of medical staff or not.

Anabolic Steroids
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