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REVIEW

Current perspectives on anabolic steroids
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Abstract

Steroids are used outside the realm of competitive athletics in Australia among a wide variety of groups
with different motivations and goals. This paper provides an overview of the reasons for use; rates of
usage; physical and psychological side effects; and sources of steroids. Issues associated with injecting
steroids; their current legal status; and drug education and prevention programmes are reviewed briefly.
Research involving identified sub-populations is needed to determine user profiles and prevalence rates
of users and potential users. Studies of Australian users are also needed to obtain baseline information
on areas of potential harm associated with steroids use, e.g. aggressive behaviour, needle-sharing
behaviour, physical side effects and potential for dependency. It is concluded that future deterrence
strategies should focus more on demand reduction, rather than supply. [Beel A, Maycock B, McLean
N. Current perspectives on anabolic steroids. Drug Alcohol Rev 1998; 17:87-103]
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Introduction

Over the past three decades the level of anabolic-
androgenic steroid use has increased significantly in
Australia and overseas [1-4]. The use of perform-
ance-enhancing substances, in particular anabolic
steroids, has been associated mainly with elite com-
petitive athletes, but there is emerging evidence of
use for the enhancement of body image among the

fitness community [5-7], occupational groups [8,9]
and the homosexual community [4-11].

In the United States it is estimated that there are
more than 1 million current or former anabolic
steroids users [12], while in Canada it is estimated
that 83 000 young people aged 11-18 years have
used anabolic steroids at least once in the past year
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[13]. In 1989 it was conservatively estimated that
there were 15 000 users in Australia [2], while the
1995 national household drug survey indicated that
75 000 people has used anabolic steroids for non-
medical reasons [14]. There is also evidence that
self-reported levels of anabolic steroids use may
underestimate actual rates of usage. In a study of
competitive athletes in US colleges, for example, the
projected rate of use was at least three times larger
than self-reported levels [15].
This aims of this paper are to:

(i) provide an overview of relevant background
information including reasons for use; rates
of usage; physical and psychological side ef-
fects; and sources of anabolic steroids;
review several controversial areas including
needle-sharing issues and the possibility for
the transfer of blood-borne viral infections;
legal issues associated with anabolic steroids
use; and drug education and prevention pro-
grammes; and

highlight areas that require further research
and policy development.

(i)

(iii)

The potential harm associated with the use of
anabolic steroids is wide-ranging involving, for ex-
ample, needle-sharing behaviour and the risk of
transmission of blood-borne viral infections, physical
side effects, dependency and aggressive behaviour,
Further to this it is suggested that the illegal nature
of anabolic steroids use increases the level of harm
experienced due to the unsupervised use of anabolic
steroids in large doses, commonly of questionable
composition. This paper concludes that future deter-
rence strategies should focus more on demand re-
duction, rather than supply restriction through
detection and enforcement.

Performance-enbancing substances

Performance-enhancing substances have been cate-
gorized into six classes of prohibited substances by
the International Olympic Committee (IOC): stim-
ulants, narcotic analgesics, anabolic steroids, beta-
blockers, diuretics and peptide hormones and
analogues [16]. In a survey of I0C accredited labo-
ratories anabolic steroids were the most common
class of substances detected; 2.5% of samples tested
yielded a positive result and 58% of the positive
samples identified anabolic steroids [16]. In Aus-
tralia between 1% and 2% of drug tests from 1991/

92 to 1994/95 were positive [17], and in 1994/95
28% of the positive tests detected anabolic steroids.
While this low rate of positive drug tests among
competitive athletes is commendable, there is evi-
dence that these figures may not represent the full
picture. It has been reported in the United States
that when testing is announced only 2% of athletes
test positive, whereas when testing is unannounced
(generally out of competition) 50% test positive [3].

Anabolic androgenic steroids pharmacology

Anabolic androgenic steroids are synthetic deriva-
tives of testosterone, the naturally occurring sex
steroid hormone. In order to retard the breakdown
of testosterone in the liver, the testosterone molecule
is modified to delay the rate of absorption and/or
catabolism so that effective levels of the steroid are
maintained in the systemic circulation for longer
periods [18]. The synthetic forms of testosterone are
designed to separate and decrease androgenic (which
produces male secondary sexual characteristics) ef-
fects and increase the anabolic (tissue building) ef-
fects. The anabolic effects involve increased nitrogen
retention and protein synthesis, while several com-
pounds are thought to have an anti-catabolic effect
i.e. blocking the glucocorticosteroid effects of de-
pressing protein synthesis during stressful training,
although this mechanism is not fully understood
[18].

Anabolic steroids are available in both oral and
parenteral (injectable) form. The oral form is
modified (generally alkylated at the C17-alpha pos-
ition) to slow down its inactivation in the liver. The
parenteral form is generally an esterified steroid
(C17-beta position) with this process making it
more fat soluble, resulting in a slow release into
circulation and therefore a prolonged action [18].
Modifications of the testosterone ring structure can
also enhance the potency of a given steroid or alter
its metabolism, in addition to slowing the rate of
inactivation in the liver. For a review of the history
of synthetic testosterone see Hoberman & Yesalis

[19].

Mechanism of action of anabolic steroids

Celotti & Negri Cest reviewed the effect of anabolic
steroids on muscles and their possible mechanism of
action [20]. They proposed that exogenous steroids
might: antagonize the increased protein breakdown



during the muscular stress of athletic training; in-
crease fluid and electrolyte retention, producing an
increase in body weight; induce a faster recovery
after strenuous exercise as suggested by circulating
lactate and creatine kinase levels; and produce psy-
chological effects (increase aggressiveness, euphoria
and diminished fatigue) which might facilitate train-
ing and help in competitive performance [20].

Anabolic sterords and muscle strength

There is general agreement that anabolic steroids do
not enhance the aerobic capacity of athletes [21-24].
In terms of increased muscle size and strength there
have been equivocal findings, with consistent im-
provement only demonstrated in intensively trained
weight lifters who were maintaining a high-protein,
high-calorie diet [20,22]. It has been suggested by
Kennedy that, in some instances, increases in
strength are possibly related to placebo effects mo-
tivating an enhanced degree of training [25]. Earlier
studies have been criticized for having substantial
methodological inadequacies with many failing to
control for diet, level of weight training experience,
training programmes and specificity of testing. Sam-
ples were inadequate in several studies (e.g. too small
or biased in sampling), while other studies were
criticized for incorporating dosage regimes which
were too low or too limited in time [20,23]. A
double-blind controlled trial involving healthy men
found that a high dose of anabolic steroids over 6
weeks increased body weight. Increases in strength
were also recorded, but these changes were relatively
small and highly variable [26].

A review of the effects of anabolic steroids on
muscular strength by Elashoff ez a/. [24] only con-
sidered studies that had used a placebo control, had
randomly assigned subjects to groups, and reported a
percentage change in strength. This review con-
cluded that these drugs may slightly enhance muscle
strength in previously trained athletes. It was also
noted that research involving low dosages cannot be
generalized to athletes taking supra-pharmacological
amounts, often involving several different anabolic
steroids. Bhasin e# 4/ [27] administered supraphysi-
ologic doses of testosterone (600 mg per week) to
normal men and found that when combined with
strength training fat-free muscle mass, muscle size
and strength increased.

Whereas reviews of the scientific literature yield
cautious conclusions as to the effects of anabolic
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steroid use, anecdotal evidence is much less equivo-
cal. In evidence given to a Canadian inquiry into
drugs in sport [3], coaches, athletes and physicians
consistently reported that athletes using anabolic
steroids were able to train more intensively, recover
more efficiently from training and cope better with
the pain associated with intensive training. Anabolic
steroid use was also thought to increase size and
strength and facilitate feelings of confidence, well-
being and enthusiasm.

Anecdotal reports of this nature should not be
ignored, but caution must be exercised in interpret-
ing conclusions drawn solely from this type of evi-
dence. Conversely, it may be that some of the more
tightly controlled trials which have yielded less dra-
matic effects may have incorporated dosage levels
lower than those commonly used, and if so these
results may underestimate the effects of these drugs.
There is as yet no consensus as to the effects and
mechanisms of action of anabolic steroids.

Anabolic substances strategy in Australia

The National Campaign Against Drug Abuse which
commenced in 1985, has contributed to the develop-
ment of drug policy aimed at minimizing the harm-
ful effects of drug use in Australian society. It is a
broadly based campaign covering both illicit drugs
and legally available substances, but it was not until
the most recent evolution of the campaign, the
National Drug Strategy (NDS), that the use of
prescribed performance-enhancing drugs was in-
cluded in the Strategic Plan (1993 to 1997) [28].

In conjunction with the NDS Plan the NDS$S
Committee established the Anabolic Substances
Sub-Committee in March 1993 to develop a strat-
egy to reduce the harm caused by anabolic substance
use. This strategy identified four groups of users and
specifically targets the first three: professional and
amateur body builders; those employed in certain
areas of the security industry such as nightclub
bouncers; school-aged youth (ages 12~19) and elite
sports athletes.

Sub-populations of users

Anabolic steroids are used by a wide variety of
people with different, but sometimes overlapping,
motivations and goals. From within an identified
group of potential users e.g. body builders or weight
trainers, further sub-groups can be identified and
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classified [29]. For example, Dillon (1995),
identified four sub-groups of users in inner city
Sydney gyms [4]: a group who took anabolic steroids
for very brief periods associated with particular
events (e.g. a dance party); hard-core trainers with
little knowledge about anabolic steroids; hard core
trainers who believed themselves to be well-educated
about anabolic steroids; and a group who continu-
ocusly took large doses of these drugs as part of
competition training and also supplied them to other
users [30]. This research revealed that even within a
small community, anabolic steroid users vary widely
in their knowledge, reasons for use and drug-related
behaviour, In addition to the above groups there is
evidence of anabolic steroid use to enhance body
image by models [9] and members of the homosex-
ual community [10,11,30].

Given the different motivations for using anabolic
steroids of different sub-populations, different ap-
proaches will need to be considered in formulating
prevention and harm minimization strategies.

Reasons for use

Anabolic steroids are used for a wide variety of
reasons but which can subsumed within two factois:
improved performance (strength, athletic perform-
ance) or improved appearance (size, shape,
definition). Improved appearance is the most fre-
quently reported reason for use among gym-based
weight trainers [31-36]. Among competitive ath-
letes appearance enhancement is not the primary
motive. In two studies involving clite power lifters,
improved appearance was ranked only fourth, after
reasons related to enhanced athletic performance,
prevention or treatment of injuries and the percep-
tion that other competitors were using anabolic
steroids [37,38].

In studies involving male high school students
improved physical appearance was ranked second
after athletic performance [39], or third after in-
creased strength and increased size [40]. In other
studies of both male and female high school students
improved physical appearance has generally been the
second or third most commonly reported reason for
use after increased size, increased strength and im-
proved athletic performance [22,41-44].

There is strong evidence that many anabolic ster-
oid users, especially those involved in gym-based
weight training, are using these drugs to enhance
their appearance. Further rescarch is needed to un-

derstand better the complexity of the body image
issues associated with this pattern of anabolic steroid
use.

Recently, it has been suggested that by the year
2000 there will be a demand for these drugs by men
over 50 to assist them to age “successfully”. It is
claimed that testosterone therapy for men can pre-
vent physical ailments and depression, strengthen
ageing bodies and restore a waning interest in sex
{19]. This demand among men could develop in
much the same way as hormone replacement therapy
for menopausal women.

Rates of usage

Anabolic steroid use questions were first included in
the fourth Australian National Household Survey
conducted in 1993. Three percent of respondents
{14+ years) reported steroid use [45], with the
extent of use ranging from 2.1% in the Australian
Capital Territory to 5.4% in Western Australia. A
similar survey in the United States yielded much
lower rates, with just 0.5% of respondents admitting
use in the past year (0.9% males and 0.1% females,
12+ years) [12]. This discrepancy between the
surveys is not surprising, given that the US study
was limited to use in the past year whereas the
Australian study recorded any prior wse of these
drugs. There were also differences in the way the
data were collected; the Australian study used a
self-report questionnaire whereas the US survey was
interview-based.

It is of note that 90% of Australians who admitted
anabolic steroid use claimed to have taken the drugs
for medical purposes, although the definition of such
use was not made clear [45].

Usage among competitive athletes in Australia

A national survey of elite athletes conducted be-
tween 1979 and 1982 found that 5.4% of respon-
dents had used a performance-enhancing substance
during the previous year, and 1.0% had used an-
abolic steroids within the last 5 years [46]. In this
study 22.4% of power lifters had used anabolic
steroids, as had 15.7% of weight lifters, whereas
sports such as track and field (1.4%) and cycling
(1.19%) reported much lower rates. In a 1989 survey
of first grade rugby league players, 25.0% of respon-
dents were aware of either stimulants or anabolic



steroids being used by players to enhance perform-
ance [33].

Inquiries conducted by both the Australian [2]
and Canadian [3] governments inte drugs in
sport found evidence of drug use among elite
athletes in a wide range of sports. In addition drug
use was also identified across a wide variety of sports
in Australia at sub-elite levels, in particular involving
weight trainers [2]. For detailed history of anabolic
steroid use in sport and exercise see Yesalis of ol

[47].

Usage among weight trainers

Table 1 presents a summary of studies investigating
anabolic steroid use among weight trainers. It is
difficult to make sense of this diverse range of
studies, due to the widely differing methodologies
employed and the range of samples surveyed. Many
of the studies have involved small or undefined
samples and have not reported response rates or
provided details related to their selection of sampling
locations. Anecdotal reports indicate extremely
high rates of usage: it has been claimed that between
70% and 80% of non competitive body builders
attending Australian gyms may use anabolic steroids
(48], and that the majority of national level power
lifters in the United States have used these drugs
[37,38].

Reports from gym studies vary widely, and may
reflect differences in the clientele attending these
gyms. In studies of so-called “hard-core” gyms,
which attract power lifters and those seriously com-
mitted to body building, usage rates of 30-40% have
been reported {31,49-52].

Studies involving gyms with a wider cross-section
of weight trainers have reported lower rates of an-
abolic steroid use. One of the most comprehensive
studies by Korkia & Stimson (1993), investigating
anabolic steroid use among weight trainers in 21
gyms throughout the United Kingdom, found that
7.7% of gym participants had used them at some
time, and 5.0% were currently using. Usage rates
varied across the 21 gyms surveyed from 0% to 46%
of respondents [35]. An Australian survey of 197
weight trainers recruited from gymnasiums and a
body building association found that 16.2% had used
anabolic steroids (18.2% of the males and 9.3% of
the females) [36]. The only published US gym study
that has outlined the method of gym selection in-
volved five gyms in metropolitan California with
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membership over 300 and a minimum of 50% of
their members participating in strength training
[34]. In this study 14.6% (14.0 males and 0.6%
females) had used anabolic steroids.

A recent survey of exercise and recreational habits
conducted in Queensland found that gym based
activity (body building and weight training) was the
fifth most common physical activity, involving
10.8% of the population aged 15 years and over who
are active [53]. The majority (98%) of gym activity
is non-competitive and most participants (89%)
engage in it more than once per week. Among active
15-24-year-olds body building and weight training
(15.9%) ranked second behind walking (17.5%)
as the most common activity engaged in on a regular
basis during the previous year. Given this pattern of
gymnasium-based weight training, and assuming
5-10% of gym attending weight trainers have used
anabolic steroids it is estimated that between 25 000
and 50 000 young people (18-34) training at gyms
in Australia have used anabolic steroids.

Usage among high school students

There seems to be consistency across Australian
high school surveys with anabolic steroids usage
rates ranging from 1.2% to 3.2% for males and 0.2%
to 2.0% for females {5,45,54-57]. These rates appear
to be similar to those in Canada, where a national
study found that 2.8% of students aged between 11
and 18 years had used anabolic steroids (4.1% of
males and 1.5% of females) [42]. In the United
States the level of use is greater, with a large national
study finding that 6.6% of males in the 12th grade
had used [39]. There is evidence of regional differ-
ences across the United States where rates have
varied from 2.7% to 4.4% (4.0-7.6% for males and
1.3-2.5% for females) in studies reported since 1990
from Alabama, Arkansas, Chicago, Denver, Georgia
and Utah [43,44,61-64]. A study of 9th and 10th
grade students in three high schools in a county of
New York State found that 10.9% had injected
anabolic steroids in the past year (15.3% of the males
and 6.7% of the females) [60]. Usage appears to
increase with age among male high school students.
In the national Canadian study the use by males
increased from 3% among 13 and 14-year-olds to
5% among 15-17-year-olds to 7% among 18 + year
olds, while for adolescent females the rate varied
between 1% and 2% [42].
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Table 1. Self-reported steroid use among weight trainers

Percent steroid use

Investigator and Site and Subjects Percent
year population (number) Ever Currently response
Strauss ¢f al., Us 32 90.6 62.5 NR
1983 several gyms

body builders &

power lifters
Frankle ez al, Us 250 44,0 NR
1984 3 gyms

weight trainers
McKillop, 1987 Scotland 41 19.5 NR

1 gym

body builders
Taylor 8 Black, Us 114 90.4 NR
1987 1 gym

weight trainers
Yesalis ef al., uUs, 45 33.3 mail 73.8
1988 survey elite 20 55.0 phone 100.0

power lifters
Tricker ef al., US 176 375 46.3
1989 mail survey (M =546,

body builders F=103)
Bahrke ef al, Us 50 52.0 240 NR
1992 1 gym

weight trainers
Perry er af, 1992 Wales 160 38.8 533

gyms

weight trainers :
Kersey, Us 185 14.6 NR
1993 5 gyms (M =14.0,

weight trainers F=0.6)
Korkia & UK, 1659 7.7 5.0 NR
Stimson, 1993 21 gyms M=91, M=+6.0,

weight trainers F=23) F=14)
Chee et al,, Australia, 197 16.2 356
1994 7 gyms {(M=18.2,

weight trainers F=93)
Gridley & Australia, 60 35.0 34,1
Hanrahan, 1994 6 gyms M =375,

body builders & F =none)

power lifters
Wagman ef af., US, survey elite 15 66.7 46.7 57.7

1995

power lifters

NR = not reported.

Age of users

The majority of current users in the United States
are under 26 years old, with the median age of first
use being 18 years (mode, 17 years) [12]. An Aus-
tralian study found that the average age of current

injecting users was 26 years (range 17-38), with the
average age of first use being 22 (range 12-36) [58].
The average age of weight training users is generally
between 24-30 years [31,32,35,37,49,51,52,59,60,
61] with the average age of first use 1824 years

[32,35,37,59,61].



Research difficulties

Most of the research on the physiological or be-
havioural effects associated with use has involved
animal studies. Reported studies of humans have
either been case studies or inadequately controlled
studies of athletes. It is difficult to extrapolate these
findings to the “real world” where anabolic steroid
use can involve doses among heavy users of 5-10
times, but in some cases up to 30 times, greater than
would be prescribed medically [41,51,58,59,61,
62-65].

Moreover, the patterns of use involving “stacking”
(taking two or more anabolic steroids at once), and
“cycling on” (e.g. taking steroids for 6—12 weeks,
followed by a break), possibly involving a pyramid
dosage schedule (low to high dosages, then tapering
prior to stopping), make it difficult to extrapolate
from the existing pharmacological and toxicological
data to the situation among users. The use of veter-
inary steroids and counterfeit steroids further com-
plicates any attempt to monitor side-effects because
detailed toxicity data have not been published for
most of these agents [18].

A further level of complexity involves individual
differences in response, together with the age and
health of the user. Often users are taking multiple
drugs of unknown composition and without supervi-
sion, making it difficult to identify, let alone isolate,
side-effects experienced.

There is also the unavoidable problem of investi-
gating what is essentially an iilicit activity. It has
been suggested that reluctance to acknowledge use
may mean that the available data represent a
significant underestimate of actual usage [66].

Physical side effects

Side effects experienced depend on the specific drug
taken, the size and frequency of doses, duration of
use, route of administration and the age and health
of the user. There are also individual differences in
response to steroids.

Adverse effects associated with anabolic steroid
use have been widely studied and reviewed
[18,21,22,25,67-69]. For a detailed review of the
effects of anabolic steroids on physical health see
Friedl (1993) [70]. In many instances the infor-
mation available has been derived from case studies
and short-term wusers. The need for studies
specifically investigating the long-term effects of
anabolic steroid use has been identified [1,69].
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Anabolic steroid use by strength-trained athletes
may increase the risk of coronary heart disease, in
particular involving atherosclerosis, due to changes
in the serum lipoprotein profiles of users, combined
with fluid retention, hypertension and clotting ab-
normalities [73,74]. A review by Graham &
Kennedy concluded that steroids uniformly induce
an adverse serum lipoprotein profile, with these
effects being more pronounced with C-17 deriva-
tives (oral steroids) than with the testosterone esters
(injectable steroids) [68].

In Australia two cases have been reported where
anabolic steroid use has been linked to fatal heart
attacks [71] and one case where a user died of a
cerebral haemorrhage [72], but given the small num-
ber of such cases and the possible presence of other
predisposing factors, it is difficult to conclude that
anabolic steroid use increases the risk of these condi-
tions.

Cases of musculoskeletal damage involving
rupturing of tendons have been associated with
anabolic steroid use [75]. A review by Laseter &
Russell proposed that tendon ruptures were possibly
due to the development of connective tissue abnor-
malities which significantly decrease the tensile
strength of tendons [76]. In addition it was sug-
gested that the use of anabolic steroids results in
greater motivation and heavier work/training loads
which do not allow the body time to adapt ade-
quately and that ligaments and tendons are not able
to heal or build as quickly as muscle and therefore
rupture due to the strain of increased muscle
strength [77].

Potential complications associated with anabolic
steroid use in both males and females include
growth of facial hair, deepening of the voice, skin
rashes, acne, oedema (water retention), jaundice and
increases in libido, appetite and aggressiveness.
Problems specific to males include gynaecomastia
(enlargement of the breasts), transient infertility and
testicular atrophy, while females users have reported
decreased breast size and menstrual irregularities.
Serious chronic side effects are generally associated
with liver disease, cardiovascular disease and sterility
[67,69,77].

Although the potential for serious long-term
problems exists there is some evidence that the vast
majority of users do not experience such problems
[80]. There is evidence from controlled studies that
anabolic steroid use can yield positive physical side
effects such as increased serum immunoglobulins,
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which improves general immunity [78], and an en-
hancement of sexual desire [79].

A longitudinal Australian study of 169 “casual
athletes” who were medically prescribed anabolic
steroids found that side-effects were minimal and
reversible. During the 5-year trial (1987-1991) an-
abolic steroid use did not produce any significant
problems in the short term (up to 5 years) [81].
However, it is not clear what the pattern of harm
may be in the longer term, especially in those who
have been chronic users, or who have ingested doses
well in excess of levels prescribed medically.

Psychological side effects
Meood disorders

A number of studies have investigated the incidence
of mood disturbance in anabolic steroid users. Pope
& Katz [82] found a highly significant relationship
between the level of steroid use and mood disorder
among 88 steroid using athletes. Affective disorders
including mania, hypomania and major depression
were evident in 23% of these subjects, and were most
likely to occur when the athlete was taking the drug.
Mood disorders were more common in the users
than in non-using controls.

Serious mood disorders were also evident in a
group of 41 body builders and footballers who had
used anabolic steroids [83]; nine subjects (22%) met
DSM-III-R criteria for a manic or depressive epi-
sode while taking the drugs or during withdrawal.
These subjects reported remission of symptoms
within a few weeks of stopping.

However, two other studies found no differences
between anabolic steroid users and controls on major
mental disorders [61] or mood disturbance as mea-
sured by the Profile of Mood States Inventory [51],
although in this latter study the users complained
more often of experiencing depression, anxiety and
hostility than the controls.

Aggression

Anabolic steroid use is often associated with self-
reported increases in aggressiveness; this is a consist-
ent finding across studies looking at male athletes
[51,61,64,71,80,82,84], female athletes [85] and
both sexes [12,32,35,52,59]. Mood swings
[21,52,62] and irritability [35,37,51,60,61,71,80,82,
84] are also commonly associated with steroid use. It

should be noted that many of the carlier studies have
methodological problems such as: not controlling for
poly drug use, poor definition of what constitutes
aggressive behaviour, not validating the drugs re-
ported being used, no control groups, inappropriate
sampling, self-reporting and not distinguishing be-
tween classes of anabolic steroids [1,62,86-88].

There is a growing body of case studies linking
steroid use and aggressive behaviour, often involving
violent crimes [89-92]. For example, Pope & Katz
suggested that anabolic steroids played an important,
if not primary, role in two cases of homicide and one
of attempted homicide, in men with no evidence of
predisposing factors [84], and Choi & Pope (1994)
found that male strength athletes reported
significantly more fights, verbal aggression and viol-
ence towards their partners while on anabolic
steroids (but not when off steroids) than a control
group [93].

However, these studies do not demonstrate a
causal link between anabolic steroid use and ag-
gression. Many factors may contribute to aggressive
behaviour. For example, a variable recognized as a
possible confounding factor is the socialisation/
learning process associated with the anabolic steroid
weight training sub-culture, where the overt ex-
pression of aggression is common [1,94,95]. It is
represented both in the language and behaviour of
the participants; terminology such as “blitzing”,
“bombing” and “attacking” the weights reflect the
aggressive attitude of the lifter towards their
weights. Physical and verbal expressions of ag-
gression are common [96]. Researchers speculate
that the socialization process within this sub~culture
could lower weight trainers’ aggression threshold
and lead to more overt displays of aggression [88~
96). Social sanctions that restrict the overt display of
aggression appear to be relaxed and there is positive
reinforcement for aggressive acts, even if the ag-
gression is self-directed [96]. Indeed, aggression is
secen as a desirable emotion as it improves the
training intensity [85~96].

Bahrke e ol [88] offer an alternative hypothesis
based on an interaction between anabolic steroid
induced effects and personal coping inadequacies.
They argue that in the absence of adequate external
constraints, internal discipline or social coping skills,
the cumulative effects of increased arousal, enhanced
self-confidence and elevated pain threshold that can
result from anabolic steroid use may lead to the
expression of aggression at inappropriate times.



Comprehensive literature reviews suggest that
there is a relationship between anabolic steroid use
and aggression, but the nature of this relationship
remains unclear and the available data does not
establish a clear causal link [88,97,98].

Dependency issues

Symptoms frequently associated with drug depen-
dence have been reported by individuals using an-
abolic steroids, and include preoccupation with drug
use, drug craving, increased tolerance and with-
drawal symptoms that respond to anabolic steroid
replacement {99,100]. The accelerating use of the
drug, which is characteristic of dependency, is evi-
dent in many anabolic steroid users with their dose
levels and number and length of cycles increasing
over time [41,50,52,59,64,101]. In a study of 49
male weight lifters using steroids, over half (57%)
were diagnosed as dependent according to DSM-
ITI-R criteria [47], while case studies of anabolic
steroid dependent individuals have been reported
[102].

Withdrawal symptoms are commonly reported;
following cessation of anabolic steroids, users report
feeling depressed [35,59,61,62,103,104], fatigued
[35,59] and experience anorexia, insomnia and de-
creased libido [59,103]. Physical withdrawal symp-
toms reported include hot and cold flushes, sweats,
anorexia, myalgias, nausea, piloerection (goose-
bumps) and increase in pulse rate and blood pressure
[99].

Dependent individuals who use anabolic steroids
to improve their physical appearance and become
obsessed with their new body image have been
likened to individuals suffering from an eating dis-
order [7,103,105]. Haupt [7] referred to the obses-
sion with body image seen in steroid users as a form
of “reverse anorexia”, while Corcoran & Longo ar-
gue that the psychological changes that accompany
the hormonal and physiological changes observed in
anabolic steroid users are similar to those seen in
anorexia [105]. Once a person has begun anabolic
steroid use it has been reported that the positive
effects associated with the drug become reinforcers
and reasons to continue use [24,58,59]. Malone ef
al. [106] postulated that the lifestyle and rewards
associated with anabolic steroid use contribute to
dependency, but noted that it was rare for non
competing subjects to experience problems of depen-
dency.
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Given that so many anabolic stercid users show
symptoms of dependence, it is important to consider
these drugs as potentially addictive, and research
attention should be directed at better understanding
the mechanisms underlying this dependency.

Sources of steroids

It is widely accepted that anabolic steroids are
easy to obtain in Australia [2,5,9] and overseas [35].
For most users the black market (defined as any
source other than medically prescribed) is the
main source of these drugs [34,35,38,43,60,107,
108~111]. Typically, users obtain the drug from a
friend [5,9,34,35,38,107,108], although sources are
many and varied and include pharmacists, coach/
trainers, relatives, gym personnel, veterinarians,
dealers and mail order. In 1989 the black market
in anabolic steroids in Australia was estimated to
be worth between $15 million and $150 million
[2].

While the black market remains the major source
of anabolic steroids, many users obtain their drugs
legally from doctors. Between 4% and 33% of US
high school students who have used steroids ob-
tained the drugs on medical prescription
[39,41,43,44,107,109]. Among gym based weight
trainers, between 2% and 20% of users claimed to
have been given medical prescriptions for the drugs
[32,34,35,50]. A study of technical college students
in the United Kingdom found that 17.0% of users
obtained their anabolic steroids from a medical pro-
fessional (either a physician or pharmacist) [111].
There is evidence from the United States that more
sophisticated users, e.g. body builders and power
lifters, are more likely than other weight trainers to
be obtaining anabolic steroids from a medical pro-
fessional, with between 18.0% and 41.0% doing so
[37,110,112].

Australian figures suggest that a significant pro-
portion of anabolic steroids use is medically pre-
scribed, with rates varying from 5% to 50%
[2,5,9,58]. In a study of injecting drug users over
half (51.5%) had obtained them on prescription,
although this may over-represent the prescription
rate, as a significant proportion of users were re-
cruited as a result of their attendance at a medical
clinic prescribing anabolic steroids; when these sub-
jects were excluded, the medically prescribed user
rate dropped to 36.3% [58]. It would appear that
anabolic steroids are readily available on the black
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market, but a significant percentage of users obtain
them on medical prescription.

Needle sharing issues

An increasing number of anabolic steroid users are
injecting these drugs; needle exchange operations
report that steroid users represent an increasing
proportion {between 25% and 40% in 1992) of their
case-load [113].

It is difficult to determine how much needle-
sharing occurs among anabolic steroid users. In an
Australian study of injecting users, 8.4% knew of
other users who were currently sharing injecting
equipment but only one respondent admitted
sharing. [58]. There is virtually no self-reported
sharing of needles. This has been attributed to the
anabolic steroids user’s concern for health, the avail-
ability of injecting equipment and the needle edu-
cation programmes associated with the National
AIDS campaign.

Korkia & Stimson (1993) found that 71.8% of
users were injecting (80.9% had injected in the past),
with 5.6% of current injectors admitting that they
had shared a needle or syringe [35]. A Welsh study
found 75.8% of users had injected, of whom 4.2%
had shared needles in the past, although 12.8% of
injecting users reported that they had lent their
equipment to other users [49]. Studies in the United
States report high rates of injecting (between 80%
and 100%) [51,59,110].

Studies of US and Canadian high school students
report that between 25.6% and 38.1% of users have
injected [39,42,114,115]. Rates of needle-sharing
varied from 9.1% [115] to 29.1% [42]. For example,
in a study of high school students in Arkansas,
(n=1881) 78 (4.2%) admitted having used anabolic
steroids, of whom 20 (25.6%) admitted injecting and
almost all (18/20) of these injecting users admitted
sharing needles [114].

Two cases have been reported of body builders
who tested HIV positive after sharing needles to
inject anabolic steroids [116,117]. Despite the low
reported incidence, the practice of needle sharing
among anabolic steroid users indicates that the po-
tential exists for the transmission of HIV and other
blood-borne viral infections. Of particular concern is
a study suggesting that high school steroid users
have a lower knowledge level about AIDS/HIV and

its prevention than non-users [118].

In reviewing these studies it is not possible to
determine if the reported differences in needle-
sharing behaviour are due to changes over time,
cultural factors, social factors or access to equipment.
It is also possible that needle sharing behaviour is
under reported among injecting anabolic steroid
users due to the stigma attached to admitting such
potentially risky behaviour [37].

Legal issues and stractural interventions

It is widely accepted that there exists a precedent
and mandate for the community to be protected
from behaviour that may cause harm to either the
individual or others. This is demonstrated by legis-
lation that restricts, for example, illicit drugs of
dependence and firearms and specifies work-place
safety practices [119]. There is evidence from legis-
lation on anabolic steroids that purchasing patterns
can be modified by restricting supply and increasing
criminal sanctions [120,121]. Legislators need to
consider the unintended consequences of changing
legistation. For example, the primary consequence
may be to restrict availability, but the secondary
consequence may be to influence purchasing patterns
in ways that move users to other forms of anabolic
steroids.

Anabolic steroid users differ from other illicit
drug users. Typically users often have a health and
physical fitness orientation and an obsession with
physique [58,122]. They often report secking infor-
mation on the consequences of anabolic steroid use
and appear to be motivated by health concerns
rather than legal sanctions [58].

The drug is consumed in different social contexts
from other illicit drugs, there is limited psychotropic
[35] effect and there appears to be little harm to the
community. As ways of minimizing anabolic steroid
use, increased penalties would appear to be ineffec-
tive as a deterrence strategy among non-competitive
users. For example, Western Australia currently has
both the highest reported rate of anabolic steroid use
[45] and the most severe penalties. Increasing legal
sanctions could result in an increase in harm and
provide opportunity for illegal distributors to profit
from the drug. The further marginalizing of anabolic
steroid users from society may contribute to them
being even less likely to seek appropriate advice and
supervision [123,124].

To reinforce the public perception that anabolic
steroid use is an unacceptable behaviour, structural



policies could include deterrence strategies such as
increasing the profile and likelihood of competitive
athletes being drug tested. This would ensure that
role models reflect appropriate behaviour. Govern-
ment funding could be increased for those sports
and activities that incorporate drug testing (where
appropriate). Investigation into the accreditation of
sports such as body building and associated testing
should be examined. The second author has inter-
viewed several sports people in high profile contact
sports who have reported cessation of anabolic ster-
oid use due to the likelihood of being detected
[125]. The potential loss of income and prestige
motivated their cessation.

Drug education and prevention programmes

Although there is evidence in Australia of some
anabolic steroid users being well informed, there is
also evidence that there is a great deal of misinfor-
mation circulating about these drugs, highlighting
the need for education programmes [4]. Yesalis &
Bahrke argue for increasing demand reduction
strategies by expanding education programmes;
however there is little empirical evidence directly
relating to the design of anabolic steroid prevention
programmes {1,94].

Studies evaluating school-based drug-use preven-
tion programmes in the United States have found
little evidence of their effectiveness [126,127]. A
meta-analysis of 143 adolescent drug prevention
programmes found Peer Programmes to be superior
and significantly different from all other pro-
grammes combined (knowledge only, affective only,
knowledge plus affective and alternative pro-
grammes) [128]. An Australian study found that
elite adolescent athletes favoured peer drug preven-
tion programmes over those involving coaches and
parents [129]. Nicholson er al. suggested that in
Australia the ethical aspect, i.e. fair play in sport
with anabolic steroid use involving cheating, should
be promoted to help establish and reinforce a nega-
tive attitude towards performance-enhancing sub-
stances [130].

Although knowledge about the steroid subculture
is limited there is evidence that information is
shared along friendship and through hierarchical
networks including gym instructors, successful body
builders and private trainers [58,96,122,125]. This
provides potential avenues to deliver prevention and
harm minimization education programmes.
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Studies have consistently found that anabolic ster-
oid users have more positive attitudes towards use
than non-users [44,107,108]. Studies of US college
students have found that anabolic steroid users were
significantly more knowledgeable about these drugs
than non-users [44,108], but a study of US high
school students found the reverse [107]. An
Australian gym study found users were more knowl-
edgeable about the positive effects than non-users,
but were no more knowledgeable about the negative
effects [31]. It has also been found, however, that
knowledge of the risks associated with anabolic
steroid use is not an effective deterrent among
adolescents [44,108] and injecting steroid users
[58].

A US study of college football players found that
after an educational intervention awareness of ad-
verse effects increases, but general attitudes towards
anabolic steroid use did not differ between those
completing the education programmes and controls
[132]. In a related study comparing different educa-
tional programmes, a balanced programme outlining
potential risks and benefits of anabolic steroids use
was significantly more effective than a programme
focused solely on the risks of use [132].

An anabolic steroid educational intervention that
has shown promising results utilized many of the
above recommendations [133,134]. The ‘Adolescent
Training and Learning to Avoid Steroids Program’
(ATLAS) uses classroom and weight training educa-
tional sessions to correct misinformation, provide
alternatives and to strengthen anti-anabolic steroid
feelings. Peer, parental, team and teacher support
were used as ways of supporting the participants.
The ATLAS programme significantly reduced an-
abolic steroid risk factors such as positive perception
of anabolic steroids and over-estimation of use by
others [133,134]. It did not, however, significantly
reduce anabolic steroid initiation among the inter-
vention group compared to the control group. Re-
searchers suggest that this may occur over several
years. Annual follow up programmes that aim to
decrease the decay effect are planned [133-134].

In Australia, educational material might be deliv-
ered through a range of channels including the
Health Education Syllabus, gym instructors trained
through accredited government programmes and
TAFE and peer education. As these delivery modes
use existing networks of users, and existing govern-
ment programmes, they could present cost-effective
ways of reaching the target group. Further research
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is needed to determine the most effective content,
style and focus of prevention programmes relevant to
Australian anabolic steroid users.

Future directions

Given the diversity of reasons for use and types of
users further information is needed before
specifically targeted prevention programmes can be
developed. A WHO review of drugs in sport em-
phasized the importance of understanding the
social-psychological context of use before planning
intervention programmes. Information is also re-
quired on patterns of use, sources of supply, needle-
sharing behaviour, use of other drugs, knowledge
levels and physical side-effects. In the vast majority
of studies this information has been obtained via
self-completion questionnaires administered either
in a school setting or distributed to a given sample
to be completed and returned. Future studies should
consider using face-to-face interviews, preferably in-
volving peer interviewers, in order to, first, minimize
the often referred-to problem of under-reporting
and, secondly, improve the quality and accuracy of
the data. Attention also needs to be given to im-
proving the representativeness of the population
studied. Further research, including the use of focus
groups and qualitative techniques, is needed to ex-
plore the social and cultural issues' associated with
steroid use, in particular factors associated with body
image orientation. Scientifically designed and con-
trolled studies are also needed to investigate the
psychological effects of anabolic steroid use both in
terms of mild mental state changes and severe psy-
chiatric symptoms requiring treatment.

While the number of competitive athletes failing
drug tests in Australia is low and declining from
2.7% in 1990-91 to 1.1% in 1994-95 135,136, there
is evidence that the use of performance-enhancing
substances, in particular anabolic steroids, is an
emerging problem among the wider population
[49]. It is generally agreed that use is under-
reported [12,35,39,55,59,109,110,137] because of
respondents bias associated with, firstly, wanting to
protect themselves and/or their sport’s image and
secondly, methodological problems associated with
low response rates (e.g. the distribution of self-
completion questionnaires without following-up
refusals) and poor sampling techniques. It is
reasonable, therefore, to assume that anabolic steroid

use is greater than currently indicated in the pub-
lished scientific literature. Further studies are re-
quired to determine the prevalence of anabolic
steroid use and to develop profiles of different popu-
lations of users.

One particular concern is the finding that around
one-third of males and nearly 10% of females sur-
veyed at four NSW private schools were considering
future use [56]. Other studies have found significant
numbers of potential users [5,31,43,54,131,132].
Further research to investigate the processes associ-
ated with initiation and continuing steroid use is
needed.

Legal status should reflect the harm associated
with the drug. To this end a standardized
classification should be considered for use through-
out Australia. Currently classifications and sanctions
vary from state to state. In Australia veterinary
steroids are being used by around 10% of users in
both Western Australia and New South Wales
{5,58]. The Australian inquiry into drugs in sport
revealed that anabolic steroids produced for veterin-
ary use are more attractive to users because they are
cheaper than either medically prescribed or black
market anabolic steroids and the legal penalties in
each state tend to be less severe [2]. This is of
particular concern, given that veterinary steroids
have not been manufactured and tested for human
consumption.

Despite increased legal sanctions, such as laws
against possession, and the addition of non-pre-
scribed anabolic steroids to the list of prohibited
substances, the use of these drugs in Australia ap-
pears to be increasing among non-competitive ath-
letes. Supply restriction (prohibition) and deterrence
strategies (drug testing) have been described as inef-
fective in decreasing the use of anabolic steroids
among amateur athletes outside the realm of the
national drug testing programme for competitive
athletes [138,139]. It is suggested that increasing the
penalties associated with anabolic steroid use may
only serve to force them underground, resulting in
greater health risk and harm. Use tends to be associ-
ated with sub-cultures where it is embedded in a
social context where demand reduction may be more
effective in preventing or minimizing the harm asso-
ciated with the use [96]. There is evidence that an
understanding of the psychological needs associated
with anabolic steroid use and the use of peer educa-
tors are necessary components of programmes aimed
at harm minimization and prevention.
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