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Summary

Objective: To estimate the prevalence of anabolic-androgenic 

steroids (AAS) abuse among adolescent and young adults in 

Poland.

Method: 3 687 men (48.2 %) and women (51.8 %), median age 

23 (interquartile range 19–30 years) participated in a survey via 

a “pop-up window” which appeared on two popular Polish 

internet portals during one month. Questions concerning their 

body image, exercise behaviour, education level and use of 

anabolic-androgenic steroids were asked.

Results: The prevalence of anabolic-androgenic steroids use 

was 6.2 % among males and 2.9 % among females. Male AAS 

users, compared to non-users, were more often concerned 

about their physical appearance, were less educated and often 

engaged in some sport activity. Among female AAS users, no 

signifi cant differences concerning self-body image satisfaction 

or participation in sports were found. However, compared to 

non-users, female AAS users were less educated.

Conclusion: The abuse of AAS is a reality in Poland and may be-

come a serious health concern among adolescents and young 

adults.

Keywords: Anabolic agents – Androgens – Drug abuse – Adolescents 
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Anabolic-androgenic steroids (AAS) have been used as dop-
ing agents by professional football players, weightlifters, 
powerlifters, bodybuilders and throwers in track and fi eld 
events since the 1960s (Yesalis & Bahrke 1995). Today the 
abuse of AAS in no longer limited to elite athletes. The body 
ideal increasingly featured in the media, characterized by 
large muscles, well defi ned abdominals, and extremely low 

body fat, is an extreme goal that is achievable neither by most 
men nor women (Kouri et al. 1995; Labre 2002). In the quest 
for physical perfection and athletic performance, adolescents 
and young adults nowadays abuse AAS. The fi rst big study 
of AAS abuse among high school students was conducted in 
the United States in 1987. It showed that 6.6 % of male high 
school seniors reported having used these drugs and 38 % of 
them had initiated abuse before 16 years of age. Moreover, 
one-third of the AAS users did not plan to participate in in-
terscholastic sports (Buckley et al. 1988). Now, over twenty 
US local, state and national level studies have confi rmed these 
fi ndings and showed that 3 % to 12 % of high school males 
and 1 % to 2 % females admit to using AAS at some time in 
their life (Yesalis & Bahrke 1995; Yesalis et al. 1997). Other 
studies about the abuse of AAS were conducted in Canada 
(Melia et al. 1996), Sweden (Eklof et al. 2003; Kindlundh 
et al. 1999; Nilsson 1995; Nilsson et al. 2004), Great Britain 
(Williamson 1993), Australia (Handelsman & Gupta 1997) 
and South Africa (Lambert et al. 1998; Schwellnus et al. 
1992). They all have reported the overall prevalence rates for 
high school-aged students to range between 1 % and 3 %. Al-
though these rates are slightly lower than in the United States, 
they still are a cause for concern, especially when consider-
ing the adverse effects of AAS abuse. The prevalence of AAS 
abuse in Poland is still unknown but anecdotal evidence sug-
gests that it is widespread. Thus, the aim of our study was to 
estimate the prevalence of AAS abuse among adolescents and 
young adults in Poland.

Methods

Participants and data collection
From the 5th of March until the 5th of April 2003, a “pop-up” 
window, with the invitation to participate in our survey en-
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titled “Do you take care of your physical appearance?”, ap-
peared on two popular Polish internet portals: hoga.pl and 
www.opinie.pl. The respondents who agreed to participate 
were asked four closed questions (yes/no) concerning their 
physique anxiety and satisfaction with their body image, 
athletic participation (“exercise behaviour”) and educational 
level. Respondents were also asked to mark their year of birth 
and gender. At the end of the survey, a question about using 
AAS was asked. All respondents who admitted using these 
agents, were additionally asked to select from a list of 8 types 
of AAS and accessory drugs they were usually using. The 
names of the substances were given in an international form 
but also the name under which they are commercially avail-
able was provided (brand name).

Statistical analysis
The tabular analysis of the results involved simple frequency 
counts and percentages. The χ2 statistic was used to test for 
signifi cant differences between AAS users and nonusers. All 
analyses were carried out using STATISTICA 6.0 software for 
Windows. P < 0.01 was considered statistically signifi cant. 

Results

Sample
The number of participants in our survey was 3 687. The sam-
ple consisted of young adults, median age 23 years (interquar-
tile range 19–30 years), where 48.2 % of them were females 
and 51.8 % were males. 

Prevalence of AAS abuse
More than 87 % (n = 3 233) of the 3 687 respondents answered 
the question concerning the abuse of AAS and indicated their 
gender. Among male respondents, 6.2 % admitted to using 
AAS in order to improve their physical appearance (n = 105). 
The prevalence of AAS abuse among females was 2.9 % (n = 
45) (Table 1). These results clearly show that the likelihood of 
using AAS is increased by being male (p < 0.01). 
About 50 % of male and female AAS users were between 18 
and 27 years of age. 11.1 % of female and 14.3 % of male AAS 
users were less then 18 years. About 31 % of male and 32 % 
of female respondents were 28 years or older. Distribution of 
AAS abuse in different age groups is shown in Table 2. 

Comparison of AAS users vs. non-users
All the respondents were also asked questions concerning 
their education level, physique anxiety and exercise behav-
iour. Almost eighty-four percent (83.8 %) of the male AAS us-
ers compared to non-users admitted that they were concerned 

about their physique and physical appearance (p < 0.01). Par-
ticipation in sports activities was signifi cantly different (p < 
0.01) between male AAS users and nonusers, with the users 
more likely to attend the gym or do regular physical training 
(72.4 %). There were no signifi cant differences in body image 
satisfaction between the groups. The majority of male AAS 
users were poorly educated. Many of them had less then 10 
years of education (38.8 %). Data comparison of male AAS 
users vs. non-users are presented in Table 3.
In female responders, there were no signifi cant differences 
concerning the physique anxiety, body image satisfaction 
and participation in sports activities between the AAS users 
and non-users. The only statistically signifi cant difference 
between these groups was in education level. Females who 
abused AAS in order to improve their physical appearance 
were poorly educated, 45.9 % of them had no high school 
education (p < 0.01). Data comparison of female AAS users 
vs. non-users are presented in Table 4. 

Types of AAS used
All respondents who admitted to using AAS were also asked 
to select from a list of 8 types of AAS and accessory drugs 
they were usually taking. Among the male AAS users, metan-
dienone was the drug most often abused. 42.9 % of the male 
responders admitted using this oral AAS. Testosterone and its 
esters were used by 32.4 % and 24.8 % of the male AAS users 
respectively. Seventeen percent of the male AAS users were 
also using stanazolol and 12.4 % oxandrolone and mesterolo-
ne. Nandrolone decanoate was used by 9.5 % of the male AAS 
users. Antiestrogenes (tamoxifen or clomiphen) and human 

Table 1 Prevalence of AAS abuse in our sample

Females Males

% of subjects (n)

Non-users  97.1 (1 506) 93.8 (1 577)

AAS users 2.9 (45)  6.2 (105) *

* p < 0.01

Table 2 Distribution of AAS abuse in different age groups

Age range % of females (n) % of males (n)

13–17 yrs 11.1 (5) 14.3 (15)

18–22 yrs  24.4 (11) 24.8 (26)

23–27 yrs  24.4 (11) 23.8 (25)

28–32 yrs 11.1 (5)  9.5(10)

33–37 yrs  8.9 (4)  8.6 (9)

>38 yrs 11.1 (5)  14.3 (15)

No data  8.9 (4) 4.8 (5)
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chorionic gonadotropin (hCG) were used by 8.6 % and 10.5 % 
of the male responders respectively. 
Among female AAS users, testosterone was the drug most 
often abused. Almost twenty-nine percent of the female re-
sponders admitted using this hormone. Thirteen percent of fe-
male responders were also using metandienone and 8.9 % ox-
androlone. Stanazolol and nandrolone were abused by 4.4 % 
of the female AAS users. Antiestrogens and hCG were used 
by female responders by 4.4 % and 11.1 % respectively. The 
data on the types of AAS and accessory drugs abused by the 
participants in our studied sample are presented in Table 5.

Discussion

Today the misuse of AAS is no longer limited to elite-athletes. 
Recent reports highlight the fact that a signifi cant number of 
recreational athletes including adolescent males and females, 
abuse these drugs (Bahrke et al. 2000). The muscular male 
body physique along with a thin, “waif” version of the female 
ideal is now featured in television, movies and numerous ad-
vertisements targeting adolescents (Labre 2002). Therefore, 
in the quest for physical perfection and athletic performance 
young adults started abusing AAS. Other problems may in-
clude body dissatisfaction (dysmorphophobia), eating dis-
orders, and use of untested dietary supplements (Abraham 
2003; Kanayama et al. 2001; M´draÊ  & Szcz´sny 2001). To 
our knowledge our study is the fi rst national survey of AAS 
abuse among adolescent and young adults in Poland. Our 
fi ndings show that the non-medical use of these substances 
is a reality not only in the USA (“National Household Survey 
on Drug Abuse. Available online at: http://www.icpsr.umich.
edu/cgi-bin/SDA11/hsda3. [Accessed Sep 2004]”) and north-
ern Europe (Eklof et al. 2003; Nilsson et al. 2004; Williamson 
1993) but also in Poland. Among our male respondents, 6.2 % 
admitted using AAS in order to improve their physical ap-
pearance. The prevalence of AAS abuse among females was 
2.9 %. These rates are comparable with the reports from the 
United States where the abuse of AAS among young males is 
4 % to 12 % and among females 2.8 % to 3.2 % (Bahrke et al. 
2000). Also, at least 25 studies have reported that the likeli-
hood of using AAS is increased by being male. The relative 
risk of AAS abuse is generally at least 2 to 3 times greater for 
young men (Bahrke et al. 2000). 
In our study about 50 % of male and female users were be-
tween 18 and 27 years of age and 11.1 % of female and 14.3 % 
of male were less than 18 years respectively. Several state and 
national level studies indicate a relationship between adoles-
cent AAS abuse and age: older adolescents have a signifi cant-
ly higher AAS abuse rates than younger adolescents (Bahrke 
et al. 2000). Risk factors associated with AAS abuse among 

Table 3 Comparison of male AAS users vs. non-users

Non-users (%)
N = 1 577

AAS users (%)
N = 105

Do you take care of your 
physical appearance? *
Yes
No

63.35
36.65

83.81
16.19

Are you satisfi ed with your 
physical appearance?
Yes
No

47.31
52.69

55.24
44.76

Are you engaged in any sport 
activities?*
Yes
No

51.36
48.64

72.38
27.62

Education level *
No high school (≤10 yrs)
High school diploma (12 yrs)
Master degree (>12 yrs)

15.93
46.22
37.84

38.78
32.65
28.57

* p < 0.01

Table 4 Comparison of female AAS users vs. non-users

Non-users (%)
N = 1 506

AAS users (%)
N = 45

Do you take care of your 
physical appearance?
Yes
No

76.16
28.84

77.78
22.22

Are you satisfi ed with your 
physical appearance?
Yes
No

38.98
61.02

24.44
75.56

Are you engaged in any sport 
activities?
Yes
No

54.73
48.27

57.78
42.22

Education level*
No high school (≤10 yrs)
High school diploma (12 yrs)
Master degree (>12 yrs)

22.99
42.55
34.46

45.95
37.84
16.22

* p < 0.01

Table 5 Types of AAS and accessory drugs abused by the subjects in our 
study

Types of drugs
% of female 

AAS users
% of male 
AAS users

Metandienone 13.3 42.9

Testosterone 28.9 32.4

Testosterone blend 11.1 24.8

Nandrolone decanoate 4.4 9.5

Stanazolol 4.4 17.1

Oxandrolone 8.9 12.4

Tamoxifen/Clomiphen 4.4 8.6

Beta HCG 11.1 10.5
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adolescents and young adults also include physique anxiety, 
athletic participation and education level. Therefore, in our 
survey we asked questions concerning the above mentioned 
variables. More than eighty-three percent (83.8 %) of our 
male AAS users compared to 63.35 % of non-users admitted 
that they were concerned about their physique and physical 
appearance (p < 0.01). These results are consistent with the 
data obtained from several other investigations which have 
found that AAS users show a greater physique anxiety com-
pared to non-users and one of the main reasons for misusing 
these substances is to improve physical appearance (Bahrke et 
al. 1998; Buckley et al. 1988; Johnson et al. 1989; Kindlundh 
et al. 1999; Nilsson 1995; Nilsson et al. 2004). AAS users 
may also show signs of body image dissatisfaction (Melia 
et al. 1996; Williamson 1993). However, other studies have 
found that AAS users are more satisfi ed with their bodies 
(Komoroski & Rickert 1992) and rate their levels of strength 
(Buckley et al. 1988; Williamson 1993) and health (Buckley 
et al. 1988; Whitehead et al. 1992; Yesalis et al. 1989) above 
average. This may explain why we didn’t fi nd any differences 
concerning self body image dissatisfaction between the AAS 
users and non-users in our study.
The results from our survey also showed that participation in 
sport activities was more common among our male respond-
ents who abused AAS. This data is also consistent with the 
results of other investigations which have reported that gener-
ally AAS users are more likely to participate in school spon-
sored athletics than non-users (Bahrke et al. 2000). Another 
fi nding in our study is that the AAS users compared to non-
users were less educated. Other studies do not show a clear 
correlation, between the education level and the risk of using 
AAS. However, some studies have reported that adolescent 
AAS users have lower school grades and a higher rate of tru-
ancy (Bahrke et al. 2000). In our female AAS users we didn’t 
fi nd any signifi cant differences concerning the physique anxi-
ety, self body image satisfaction and participation in sport ac-
tivities. However, compared to non-users, female AAS users 
in our sample were poorly educated.
All respondents who admitted to using AAS also gave data on 
the type of substance they were using. Among the male AAS 
users, metandienone – a 17α-methyltestosterone derivative, 
was the drug most often abused. More than 40 % of the male 
AAS users admitted using this oral AAS. Testosterone and 
its esters were the second most popular preparations abused 
by male AAS users. Nandrolone decanoate, the most often 
abused steroid among athletes and bodybuilders, was used by 
9.5 % of our male AAS users. In female AAS users, testoster-
one was the drug most often abused and 28.9 % of them ad-
mitted using this hormone. Other abused drugs also included 
metandienone (13.3 %) and oxandrolone (8.9 %). Other stud-

ies, evaluating the prevalence of AAS abuse, rarely give any 
data on the type of substances most often used. In one review, 
testosterone and a blend of its esters (Sustanon 250, Orga-
non) is pointed out as the preparation most often abused by 
AAS users (Dawson 2001). Data from the anti-doping hot-
line, which was started in 1993 in Sweden aiming to capture 
the abuse of AAS in the general public, show that the most 
often abused AAS preparations among Swedish AAS users 
are: testosterone, nandrolone, methandienone and stanazolol 
(Eklof et al. 2003).

Limitations
There are however some limitations to this study that should 
be considered. For one, the method of data collection, an in-
ternet-based survey, poses some challenges. The internet ac-
cess among the general population can be biased with regard 
to gender, education, income, and age (Couper 2000), which 
has limited their usefulness to certain groups, such as stu-
dents at a university or employees at a company (Baer et al. 
2002). Also, an internet based questionnaire is a good method 
of data collection where the internet access is high (Balter et 
al. 2005). Recent data show that only 23.9 % of Polish indi-
viduals (age range 15–75 years) use internet (Polish NetTrack 
Study 2004). Nonetheless, 72 % of the internet users report 
being between 15 and 19 years of age which is the population 
at which our investigation was aimed. Additionally, it should 
be noted, that the popularity of the two internet portals (hoga.
pl, www.opinie.pl), where we had installed the pop-up to take 
part in our survey, is not the same in every part of our coun-
try and it is possible that respondents don’t refl ect the whole 
population of adolescent and young adults in Poland. There-
fore, the prevalence rates of various features described for our 
sample may not be generalised to the young Polish population 
as a whole. Nevertheless, it has been shown that the validity 
and reliability of data obtained online are comparable to those 
with classic methods (Buchanan & Smith 1999a Buchanan 
& Smith 1999a 1999b) and has already been used by other 
investigators to evaluate steroid abuse among recreational 
athletes, weightlifters and bodybuilders (Parkinson & Evans 
2006; Perry et al. 2005). Additionally, in terms of response 
rate, McCabe et al (2002) have found that internet-based sur-
veys produce higher yields than mailed hard copy surveys. 
Also, internet based surveys have been shown to reduce turna-
round time and enhance survey item completion rates without 
compromising the integrity of the data (McCabe et al. 2002; 
Miller et al. 2002; Schleyer & Forrest 2000). 
The reliance on self-report data may also constitute a source of 
experimental bias. Nonetheless, we believe that not too many 
of our adult respondents claimed to have used AAS when in 
fact they never had done so. Contrariwise, AAS abuse is quite 



396 Public Health in Eastern Europe Rachoń D, Pokrywka L, Suchecka-Rachoń K
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a rare behaviour, and participants in our control group cannot 
have suffered very much contamination from denials of AAS 
abuse (Ensminger et al. 1997). 
Despite these limitations, the results of this study are disturb-
ing, especially when considering the adverse effects of AAS 
abuse in young adults. Apart from undesirable body changes 
such as masculinisation of the body in women and breast de-
velopment in men (gynecomastia), the abuse of AAS poses 
several health risks, including premature skeletal maturation, 
suppression of normal neuroendocrine function, infertility and 
hepatotoxicity (Kutscher et al. 2002). Also, adverse psychiat-
ric effects such as major mood and dependence syndromes 
(Brower 2002; Malone et al. 1995), violent behaviour (Pope 
& Katz 1994) and an increased risk of progressing to opioid 
abuse (Arvary & Pope 2000; Kanayama et al. 2003; McBride 
et al. 1996) have been reported in participants who abused 
AAS. Recent reports also clearly show that long-term AAS 
abuse may also have deleterious effects on the cardiovascu-
lar system. High doses of AAS have unfavourable effects on 
serum lipid levels (Parssinen & Seppala 2002), can increase 
the arterial blood pressure (Lenders et al. 1988) and can lead 
to left ventricular hypertrophy of the heart muscle with re-
stricted diastolic function (De Piccoli et al. 1991; Urhausen 

et al. 2004). AAS users who share needles or use non-sterile 
techniques when they inject steroids are also at risk for con-
tracting dangerous infections, such as HIV/AIDS, hepatitis B 
and C, and bacterial endocarditis (Rich et al. 1999).

Conclusions

The abuse of AAS is a reality in Poland and may become a 
serious health concern with regard to adolescents and young 
adults. Polish AAS users are signifi cantly more likely to be 
young males who are concerned about their physical appear-
ance, with low education level and who are engaged in some 
sport activities. Parents, physicians and teachers should be 
aware of these risk factors which can help them identify and 
deter AAS abuse by adolescents and young adults. Also, there 
is a strong need of forming major AAS abuse prevention pro-
grams in Poland and educate the public about the dangers of 
AAS misuse.
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Zusammenfassung

Prävalenz und Risikofaktoren des Abusus von anabol-andro-

genen Steroiden (AAS) bei Adoleszenten und jungen Erwach-

senen in Polen

Studienziel: Die Einschätzung der Prävalenz des Abusus von 

anabol-androgenen Steroiden bei Adoleszenten und jungen 

Erwachsenen in Polen.

Methoden: 3 687 Männer (48,2 %) und Frauen (51,8 %), medi-

anes Alter 23, (interquartiler Bereich 19–30 Jahre) beteiligten 

sich an einer Umfrage via „pop-up window“, die während 

eines Monats auf zwei populären polnischen Internetportalen 

aufgeschaltet war. Ihnen wurden Fragen zu physischen As-

pekten, sportlicher Betätigung, Bildungsstand und zum Kon-

sum von anabol-androgenen Steroiden gestellt.

Resultate: Die Prävalenz des Konsums von anabol-androgenen 

Steroiden lag bei 6,2 % bei den Männern und bei 2,9 % bei 

den Frauen. Männliche AAS-Konsumenten machten sich im 

Vergleich zu den Nicht-Konsumenten mehr Sorgen über Ihr 

körperliches Erscheinungsbild, waren weniger gebildet und 

trieben oft Sport. Bei den AAS-Konsumentinnen wurden kei-

ne signifi kanten Unterschiede betreffend des eigenen Körper-

bildes oder der sportliche Betätigung gefunden. Im Vergleich 

zu Nicht-Konsumentinnen waren die AAS-Konsumentinnen 

jedoch weniger gebildet.

Schlussfolgerungen: Der Missbrauch von anabol-androgenen 

Steroiden ist in Polen eine Realität und könnte sich zu einem 

ernsthaften Gesundheitsproblem bei Adoleszenten und jun-

gen Erwachsenen entwickeln.
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Résumé

Utilisation de stéroïdes androgènes anabolisants chez les ado-

lescents et les jeunes adultes en Pologne : prévalence et fac-

teurs de risque

Objectifs: Estimer la prévalence de l’utilisation de stéroïdes an-

drogènes anabolisants chez les adolescents et les jeunes adul-

tes en Pologne.

Méthode: 3 687 hommes (48.2 %) et femmes (51.8 %), âge 

moyen 23 ans (espace interquartile 19–30 ans), ont participé à 

une enquête apparaissant sur deux sites internet populaires po-

lonais durant un mois. Les questions posées concernaient l’as-

pect physique des répondants, leur comportement en matière 

d’activité physique, leur niveau de formation ainsi que leur uti-

lisation éventuelle de stéroïdes androgènes anabolisants.

Résultats: La prévalence de l’utilisation de stéroïdes androgè-

nes anabolisants était de 6.2 % chez les hommes et de 2.9 % 
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