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Original Article
Abstract
Background: The prevalence of substance use among bodybuilding athletes has been poorly studied in Iran.
This study was conducted to examine the prevalence of drug use, especially anabolic steroids, among
bodybuilding athletes.
Methods: This cross-sectional study was conducted in the first half of 2013 among body building athletes
referring to gyms located in Kerman, Iran. Five gyms were selected randomly and 380 athletes were invited
to complete a self-administered anonymous questionnaire, consecutively. The questionnaire included two
parts; baseline characteristics and substance related questions. The prevalence of anabolic steroids was
estimated based on three methods; self-report, projective question, and crosswise model.
Findings: We enrolled 298 male athletes in the final analysis. Mean ± SD age of subjects was 25.9 ± 8.4. The
most frequent recent (past 30 days) drug use was waterpipe smoking (45%). The second most frequently
used drug was alcohol (26.5%, recent use). Based on self-reports, the prevalence of lifetime anabolic steroid
use was calculated to be 24.5%. The corresponding figure based on crosswise method was obtained to be
56.8%. Participants believed that a median of 40% of athletes had used anabolic steroids in their lifetime.
The prevalence of anabolic steroid was higher in single and less educated individuals (P < 0.05). The main
reason for using anabolic steroids was to increase muscle size.
Conclusion: The prevalence of drug use, especially tobacco, alcohol, and anabolic steroids, was high among
bodybuilding athletes. We could not rely on self-reports to examine anabolic steroid use.
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Introduction
Anabolic androgenic steroids, which are named
anabolic steroids, are synthetic derivatives of
testosterone ( the male sex hormone); the history
of their use reaches back to 88 years ago for
medical purposes.1 They have anabolic (increase
in
skeletal
mass)
and
androgenic
(masculinization) effects.1 Usually, athletes use
high doses (10 to 100 times the doses used for
medical purposes) and it has been shown that in
such doses anabolic steroids could have
dangerous and irreversible side effects.1 Some of
the side effects include liver tumors and cancer,
liver damage, increase in blood pressure and LDL,
decrease in HDL, severe acne, decreased sperm
count, infertility, and tremor.1,2
Anabolic steroid use shows an increasing trend
among athletes worldwide.3 In many countries
their use is legal only as prescription drugs.4
Many anabolic steroid users turn to these drugs to
overcome their sense of body dissatisfaction and
they use them with the hope of increasing their
body mass and strength with less effort.5 It has
been well documented that in the general
population the probability of anabolic steroid use
is higher in those who exercise regularly.3
Most studies devoted to the prevalence of
anabolic steroids are conducted in the developed
world.6,7 The prevalence of anabolic steroid use
among athletes has been reported to be less than
10.0% among US athletes.1 Lifetime prevalence of
anabolic steroid use among gym users in Sweden
was 3.9%.8 Nigerian sportsmen reported a
prevalence of 5.6%.9 In Iran, the figures obtained
are around 20.0%.10 All the above-mentioned
studies are based on self-reports. It has been
proposed that surveys can be considered as the
gold standard for estimating the prevalence of
common drugs such as tobacco, but they could
not be included as a reliable method for
problematic drugs.11 It may be embarrassing for
athletes to report anabolic steroids use; therefore,
relying merely on self-reports may mask the
actual situation.10 Several methods have been
proposed to estimate the prevalence of problem
drug use; most of them estimate the prevalence
indirectly.11 The crosswise model has been
proposed recently as a technique for eliciting
truthful answers on sensitive issues.12 In this
technique, a sensitive question and a nonsensitive
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question are asked from the respondent, in which
the probability of the nonsensitive question is well
known. The probability of answering “yes" to the
nonsensitive question must be unequal 0.5.12
Meanwhile the two questions should be unrelated.
Thereafter, by using a formula the probability of
the sensitive question could be computed.12 The
utility of the crosswise model has been well
established in studies examining sensitive topics.13
Since bodybuilding athletes may be treated as role
models for youth, in this study we intended to
estimate the prevalence of common problem drugs,
with emphasis on anabolic steroids among this
population in a city of Iran.

Methods
This cross-sectional study was conducted in
Kerman city, the center of Kerman Province as the
largest province of Iran. The research protocol
was approved by the Ethics Committee of
Kerman University of Medical Sciences. Five
bodybuilding gyms were selected randomly out
of 50 gyms of the city using stratified random
sampling. Based on the results of a relatively
similar study, a sample size of 285 individuals
was calculated to be adequate to find a prevalence
of 20% of anabolic steroid use.10 A selfadministered questionnaire was completed by a
consecutive sample of bodybuilding athletes. The
questionnaire consisted of two parts; baseline
characteristics (such as age, marital status, and
education), and a substance related part, which
included questions about lifetime and recent use of
cigarettes, waterpipe, opiates, alcohol, and anabolic
steroids (e.g., nandrolone, dianabol, winstrol,
testosterone,
oxymetholone,
oxandrolone,
primobolan, and sustanon). The name of common
anabolic steroids was extracted from interviews
with athletes, trainers, and drug sellers.
The participants were also asked: “Why are
you using anabolic steroids?” and “By whom was
it introduced to you?”. To estimate the prevalence
of anabolic steroid use, two other techniques were
also utilized. Using the projective question “How
high do you guess the prevalence of anabolic
steroid use is among bodybuilders?” the
perceived prevalence of anabolic steroid use
among friends was calculated indirectly.14 Using
crosswise model, a nonsensitive question (“Is
your birth in spring?”) was asked accompanied
with a question related to lifetime prevalence of
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use of anabolic steroids was 24.5% according to the
self-report (Table 1). Respondents estimated that
40% (IQR: 20-60) of athletes referring to
bodybuilding gyms use anabolic steroids. The
crosswise model showed that 56.8% of respondents
had used anabolic steroids in their lifetime.

anabolic steroid use as an embarrassing
question.12 The content validity and reliability of
the questionnaire was confirmed in previous
studies.15 After completion of the questionnaire in
a private area, they were requested to drop the
anonymous questionnaire into a sealed box.
To compare anabolic steroid use based on
categorical and ordinal variables chi-square, and
chi-square test for trend were used, respectively.

Table 1. Frequency of substance
bodybuilding athletes (n = 298)

Results

Percent

Of the 380 questionnaires completed by athletes,
298 (78.4%) were included in the final analysis
due to unacceptable completion of the rest of the
questionnaires. All of them were male, mean ± SD
age of participants was 25.9 ± 8.4, and 67.1%
(n = 200) of them were single. Most (62.1) of them
had college degrees.
The most frequent drug use reported by
respondents in the past 30 days was waterpipe
tobacco (45%) (Table 1). The probability of lifetime

Substance

Ever use

Cigarette
Waterpipe
Opiates
Alcohol
Anabolic steroids

101 (33.9)
212 (71.1)
52 (17.4)
169 (56.7)
73 (24.5)

use

among

Recent use
(past 30 days)
38 (12.8)
134 (45.0)
15 (5.0)
79 (26.5)
24 (8.1)

*Numbers in parentheses are presented as percent

The main reasons for use of anabolic steroids
are shown in figure 1. Among those who had ever
used anabolic steroids (n = 73), 41.1% of them
were recommended to use it by peers (Figure 2).
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Figure 1. Main reasons for use of anabolic steroids among bodybuilding athletes
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Figure 2. Main source of recommendation to use anabolic steroids by bodybuilding athletes
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This study revealed that a significant proportion of
bodybuilding athletes have used substances both
in the past 30 days and during their lifetime.
Understanding the pattern and prevalence of drug
use in different groups of the community can guide
policymakers toward informed decisions on
tailoring preventive measures.
Waterpipe tobacco and alcohol were the most
prevalently used substances by athletes. Compared
to a study on university students conducted in the
same city, the rate of problem drug use was higher
in athletes.16 Opiates were used in 5% of cases,
which was the least prevalent. A study performed
on a sample representative of the general
population of the same city revealed a higher
prevalence rate of opiate use.17 Therefore, except
for opiates, other drugs were shown to have higher
proportion of users, comparing to other subgroups
of the same population. In Iran, waterpipe tobacco
seems to be the most popular substance among
adolescents and this pattern was also seen in
athletes. Surprisingly, the prevalence of alcohol use
was high (26.5%, in the past 30 days) considering
the prohibition on the use of alcohol in Islamic
culture; alcohol use in any form is totally
prohibited in the Quran. A recent review showed

that 43.0% and 21.8% of Iranian high school
students have a lifetime history of cigarette and
waterpipe smoking, respectively.18
In this study, the most frequently abused drug
was alcohol (except for tobacco).18 Therefore, we
can conclude that the rate of substance use among
bodybuilding athletes showed the same pattern as
high school students, but all figures showed a
higher rate proportionally. In a Nigerian study, it
was shown that alcohol was the most frequently
abused drug by sportsmen for sports performance.9
A possible explanation for the high rate of alcohol
consumption in our sample may be the perceived
expectation regarding performance enhancement,
though we did not examine the reasons for use.
Anabolic steroids were reported to be used by
24.5% during their lifetime. The figure obtained by
crosswise model was 56.8%. To find out which
method gives a more accurate value, their
perceived prevalence among friends was also
questioned. This method yielded a figure of 40%,
which is in the midpoint between the two figures
(i.e., 24.5% and 56.8%). Hence, it seems that direct
questioning does not yield valid estimates of the
prevalence of anabolic steroid use. In this study,
three methods were used to estimate the
prevalence of anabolic steroid use; burying the
sensitive question in a series of questions
concerning other drugs, perceived prevalence of
anabolic steroid use by peers, and the crosswise
model. All methods were used to lessen the
embarrassing
nature
of
straightforward
questioning. All figures obtained by these three
methods showed a higher rate comparing to a
similar study conducted in the same population
and setting (i.e., 18.8%).18 Therefore, it can be
concluded
that
self-reports
based
on
straightforward questioning are not a valid method
to estimate the prevalence of anabolic steroid in the
setting of bodybuilding gyms. Moreover, among
the three abovementioned methods to resolve the
sensitivity of questions the crosswise model seems
to be more valid. A possible reason for this finding
may be the fact that bodybuilders want to have a
more muscular physique, and they desire to show
that the increase in muscle mass is due to regular
exercise not doping.8,19
As expected the main reason for anabolic
steroid use was increase in muscle mass (Figure 1).
It has been shown that anabolic steroid use is
strongly motivated by social influences and males
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Comparison of recent anabolic steroid use
among bodybuilders according to baseline
characteristics revealed significant differences
between subgroups except for age (Table 2).
Table 2. Frequency of recent anabolic steroid use
according to baseline characteristics

Characteristics
Age group (years)
≤ 20
21-30
> 30
Education
Less than secondary
Completed secondary
College
Marital status
Single
Married
Years of bodybuilding
≤1
1-2
>2

Frequency (%)

P

4 (5.6)
14 (8.4)
6 (10.0)

0.354

8 (16.3)
5 (7.8)
11 (5.9)

0.018

13 (13.3)
11 (5.5)

0.021

3 (3.6)
2 (4.1)
19 (11.5)

0.021

Discussion
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associate their attractiveness to increased muscle
mass and a muscular body shape.19 Peers were the
main source of recommendation (Figure 2). This
was in line with findings of a study conducted in
United Arab Emirates.2 The prevalence of use was
higher in less educated, single, and those with
higher duration of gym use (Table 2). A similar
finding was obtained by Al-Falasi et al.2
The main limitation of this study was the lack of
a gold standard, such as laboratory serum analysis,

Nakhaee et al.

to confirm the anabolic steroid use objectively.

Conclusion
In conclusion, the prevalence of drug use seems to
be high among bodybuilders. Self-reports could
not be included as a valid method for estimation of
anabolic steroid use in Iranian settings.
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ﺷﻴﻮع ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ در ورزﺷﻜﺎران ﺑﺪﻧﺴﺎزي ﺑﺎ اﺳﺘﻔﺎده
از ﺳﻪ روش در ﻳﻜﻲ از ﺷﻬﺮﻫﺎي اﻳﺮان
3

ﻣﺤﻤﺪرﺿﺎ ﻧﺨﻌﻲ ،1ﻓﺎﺋﺰه ﭘﺎﻛﺮوان ،2دﻛﺘﺮ ﻧﻮذر ﻧﺨﻌﻲ
ﻣﻘﺎﻟﻪ ﭘﮋوﻫﺸﻲ

ﭼﻜﻴﺪه

ﻣﻘﺪﻣﻪ :ﻣﻄﺎﻟﻌﻪ ﭘﻴﺮاﻣﻮن ﺷﻴﻮع ﺳﻮء ﻣﺼﺮف ﻣﻮاد در ورزﺷﻜﺎران ﺑﺪﻧﺴﺎز ﺑﻪ اﻧﺪازه ﻛﺎﻓﻲ در اﻳﺮان ﺻﻮرت ﻧﮕﺮﻓﺘﻪ اﺳﺖ .اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ ﻣﻨﻈﻮر ﺑﺮرﺳﻲ
ﺷﻴﻮع ﺳﻮء ﻣﺼﺮف ﻣﻮاد ﺑﺎ ﺗﺄﻛﻴﺪ ﺑﺮ اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ در ورزﺷﻜﺎران ﺑﺪﻧﺴﺎز اﻧﺠﺎم ﺷﺪ.
روشﻫﺎ :ﻣﻄﺎﻟﻌﻪ ﻣﻘﻄﻌﻲ ﺣﺎﺿﺮ در زﻣﺴﺘﺎن ﺳﺎل  1391و ﺑﻬﺎر ﺳﺎل  1392در ورزﺷﻜﺎران ﻣﺮاﺟﻌﻪ ﻛﻨﻨﺪه ﺑﻪ ﺑﺎﺷﮕﺎهﻫﺎي ﺷﻬﺮ ﻛﺮﻣﺎن اﻧﺠﺎم ﺷﺪ .ﭘﻨﺞ
ﺑﺎﺷﮕﺎه ﺑﻪ ﻃﻮر ﺗﺼﺎدﻓﻲ اﻧﺘﺨﺎب ﺷﺪﻧﺪ و از  380ورزﺷﻜﺎر ﺑﺪﻧﺴﺎز ﺟﻬﺖ ﺗﻜﻤﻴﻞ ﻳﻚ ﭘﺮﺳﺶﻧﺎﻣﻪ ﺧﻮداﻳﻔﺎ ﺑﻪ ﺷﻴﻮه ﻣﺘﻮاﻟﻲ دﻋﻮت ﺑﻪ ﻋﻤﻞ آﻣﺪ.
ﭘﺮﺳﺶﻧﺎﻣﻪ ﺷﺎﻣﻞ دو ﺑﺨﺶ ﺧﺼﻮﺻﻴﺎت زﻣﻴﻨﻪاي و ﺳﺆاﻻت ﻣﺮﺗﺒﻂ ﺑﺎ ﻣﺼﺮف ﻣﻮاد ﺑﻮد .ﺷﻴﻮع ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ ﺑﺎ اﺳﺘﻔﺎده از ﺳﻪ روش
ﺧﻮدﮔﺰارشدﻫﻲ ،ﺳﺆاﻻت ﺗﺼﻮﻳﺮي و روش ﺿﺮﺑﺪري ارزﻳﺎﺑﻲ ﺷﺪ.
ﻳﺎﻓﺘﻪﻫﺎ :ﺗﻌﺪاد  298ﻣﺮد ورزﺷﻜﺎر وارد ﺗﺤﻠﻴﻞ ﻧﻬﺎﻳﻲ ﺷﺪﻧﺪ .ﻣﻴﺎﻧﮕﻴﻦ  ±اﻧﺤﺮاف ﻣﻌﻴﺎر ﺳﻦ آﻧﺎن  25/9 ± 8/4ﺳﺎل ﺑﻮد .ﺑﻴﺸﺘﺮﻳﻦ ﻣﺎده ﻣﺼﺮﻓﻲ در 30
روز ﮔﺬﺷﺘﻪ ﻗﻠﻴﺎن ) 45درﺻﺪ( و دوﻣﻴﻦ ﻣﺎده ﭘﺮﻣﺼﺮف اﻟﻜﻞ ) 26/5درﺻﺪ( ﺑﻮد .ﺑﺮ اﺳﺎس ﺧﻮدﮔﺰارشدﻫﻲ ﺷﻴﻮع ﺣﺪاﻗﻞ ﻳﻚ ﺑﺎر ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي
آﻧﺎﺑﻮﻟﻴﻜﻲ  24/5درﺻﺪ ﺑﻮد؛ در ﺣﺎﻟﻲ ﻛﻪ اﻳﻦ رﻗﻢ ﺑﺮ اﺳﺎس ﻣﺪل ﺿﺮﺑﺪري  56/8درﺻﺪ ﺑﻪ دﺳﺖ آﻣﺪ .ﺷﺮﻛﺖ ﻛﻨﻨﺪﮔﺎن ﺑﺮ اﻳﻦ ﺑﺎور ﺑﻮدﻧﺪ ﻛﻪ ﻣﻴﺎﻧﻪ
ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ در ورزﺷﻜﺎران ﺑﺪﻧﺴﺎز ﺣﺪود  40درﺻﺪ ﺑﻮد .ﺷﻴﻮع ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ در اﻓﺮاد ﻣﺠﺮد و ﺑﺎ ﺗﺤﺼﻴﻼت ﻛﻤﺘﺮ
ﺑﻴﺸﺘﺮ ) (P < 0/05ﺑﻪ دﺳﺖ آﻣﺪ .ﻋﻠﺖ اﺻﻠﻲ اﺳﺘﻔﺎده از اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ اﻓﺰاﻳﺶ اﻧﺪازه ﻣﺎﻫﻴﭽﻪﻫﺎ ﮔﺰارش ﮔﺮدﻳﺪ.
ﻧﺘﻴﺠﻪﮔﻴﺮي :ﺷﻴﻮع ﻣﺼﺮف ﺗﻨﺒﺎﻛﻮ ،اﻟﻜﻞ و اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ در ورزﺷﻜﺎران ﺑﺪﻧﺴﺎزي ﺑﺎﻻ ﺑﻮد .ﻧﻤﻲﺗﻮان ﺑﺮ ﻧﺘﺎﻳﺞ ﺣﺎﺻﻞ از ﺧﻮدﮔﺰارشدﻫﻲ در
زﻣﻴﻨﻪ ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ اﻋﺘﻤﺎد ﻧﻤﻮد.
واژﮔﺎن ﻛﻠﻴﺪي :ﺳﻮء ﻣﺼﺮف ﻣﻮاد ،اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ ،ورزﺷﻜﺎران ،اﻳﺮان
ارﺟﺎع :ﻧﺨﻌﻲ ﻣﺤﻤﺪرﺿﺎ ،ﭘﺎﻛﺮوان ﻓﺎﺋﺰه ،ﻧﺨﻌﻲ ﻧﻮذر .ﺷﻴﻮع ﻣﺼﺮف اﺳﺘﺮوﻳﻴﺪﻫﺎي آﻧﺎﺑﻮﻟﻴﻜﻲ در ورزﺷﻜﺎران ﺑﺪﻧﺴﺎزي ﺑﺎ اﺳﺘﻔﺎده از ﺳﻪ روش در
ﻳﻜﻲ از ﺷﻬﺮﻫﺎي اﻳﺮان .ﻣﺠﻠﻪ اﻋﺘﻴﺎد و ﺳﻼﻣﺖ 1392؛ .77-82 :(3-4) 5
ﺗﺎرﻳﺦ ﭘﺬﻳﺮش91/12/1 :

ﺗﺎرﻳﺦ درﻳﺎﻓﺖ91/8/25 :

 -1داﻧﺸﺠﻮي دﻛﺘﺮي ،ﮔﺮوه ﻓﻴﺰﻳﻮﻟﻮژي ورزﺷﻲ ،داﻧﺸﻜﺪه ﺗﺮﺑﻴﺖ ﺑﺪﻧﻲ و ﻋﻠﻮم ورزﺷﻲ ،داﻧﺸﮕﺎه اروﻣﻴﻪ ،اروﻣﻴﻪ ،اﻳﺮان
 -2داﻧﺸﺠﻮي ﻛﺎرﺷﻨﺎﺳﻲ ارﺷﺪ ،ﮔﺮوه ﺑﻴﻮﻣﻜﺎﻧﻴﻚ ورزﺷﻲ ،داﻧﺸﻜﺪه ﺗﺮﺑﻴﺖ ﺑﺪﻧﻲ و ﻋﻠﻮم ورزﺷﻲ ،داﻧﺸﮕﺎه ﺷﻬﻴﺪ ﺑﺎﻫﻨﺮ ﻛﺮﻣﺎن ،ﻛﺮﻣﺎن ،اﻳﺮان
 -3اﺳﺘﺎد ،ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎت ﻋﻠﻮم اﻋﺼﺎب ،ﭘﮋوﻫﺸﻜﺪه ﻧﻮروﻓﺎرﻣﺎﻛﻮﻟﻮژي ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﻛﺮﻣﺎن ،ﻛﺮﻣﺎن ،اﻳﺮان
ﻧﻮﻳﺴﻨﺪه ﻣﺴﺆول :دﻛﺘﺮ ﻧﻮذر ﻧﺨﻌﻲ
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