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Abstract

Aims: The aim of this study was to improve our understand-
ing of the proposed association between anabolic-andro-
genic steroids (AAS) and criminality. Methods: The study
was based on interviews and criminality data involving 32
users of AAS who had sought treatment for AAS-related
problems at a psychiatric addiction clinic in Sweden. A score
derived from the number of crimes, their level of severity and
the relevant time periods was computed to allow compari-
sons between subgroups sorted according to type and tim-
ing of drug use. Results: The criminal activity level increased
for 69% of the individuals after having started to use drugs.
This was particularly obvious in the group who had started
its involvement with drugs by using AAS. Crimes of violence
and weapon offences showed a great increase in incidence
after drug use had been initiated. The study also showed a
significant decrease in criminality after treatment, particu-
larly among individuals who had started their drug use with
AAS. Conclusion: The results suggest that there is an asso-
ciation between the use of AAS and criminality, especially

with regard to crimes of violence and weapon offences, and
that this criminality may be enhanced when AAS are com-
bined with other drugs of abuse.

Copyright © 2010 S. Karger AG, Basel

Introduction

Anabolic-androgenic steroids (AAS) are synthetic de-
rivatives of the male endogenous sex hormone testoster-
one [1]. These steroids were originally used by athletes but
are now used by a far wider range of groups outside of
sport and athletics [2, 3]. The majority of users are male
[4, 5]. It has been shown that the use of AAS is often com-
bined with the use of alcohol [6-8] and other drugs of
abuse [9-11]. This finding was substantiated by a recent
study in which we noted that the combination of AAS
with alcohol, other drugs of abuse and pharmaceuticals
was very common in a group of AAS users who sought
treatment at an addiction clinic (AC) [12].

Several studies have suggested the possibility of an as-
sociation between the use of AAS and aggressive or crim-
inal behaviour. Animal studies have found A AS-related
neurochemical changes in areas associated with stress,
behavioural and reward responses and have also noted a
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greater incidence of biting behaviour associated with
AAS administration [13]. AAS-treated animals have also
demonstrated increased aggression and decreased time
and provocation to bite [14].

In humans, AAS are used in supraphysiological doses
to enhance the effects of physical training [15, 16]. A cor-
relation has been found between the dose of AAS and the
severity of psychiatric side effects, especially aggression,
which may contribute to an increase in violent crimes
[17]. Psychiatric side effects associated with AAS misuse,
possibly leading to violence including homicide, have
also been described, e.g. depression, mania, psychosis,
suicide and marked aggression [18] or irritability, mood
swings and decreased impulse control [19]. There are also
reports of AAS users being more likely to show high-risk
behaviour such as carrying weapons or fighting [20] or
dangerous behaviour [21] than is usually seen in non-
users.

Testosterone has long been suspected of increasing ag-
gression and violence in man. High testosterone levels
were found as early as the 1980s to be significantly con-
nected with violent crimes [22]. More recently, it was
found that subjects with higher serum testosterone levels
were significantly more violent than those with lower se-
rum testosterone levels [23]. In addition, an association
was found between AAS use and heightened levels of vio-
lent behaviour after the effects of key demographic vari-
ables, previous violent behaviour, and polydrug use had
been controlled for [24]. More violence towards women
has also been reported when their significant others were
using AAS [25].

Swedish studies have added to the data suggesting an
association between increased aggression and illicit use
of AAS. One study described 5 young men who got heav-
ily involved in criminal activities such as assault, illegal
threat and drug-related crimes after having started use of
AAS [26]. In another study, it was noted that 1 subject
who used AAS in a cyclic ‘on-off” pattern was in an ‘off’
phase at the time of the crime [27]. In a retrospective co-
hort study, a higher risk of being convicted for weapon
offence or fraud was found among A AS users than among
non-users [28]. A study by the same research group inves-
tigated 55 deceased individuals who were AAS positive at
the time of the postmortem medico-legal examination
[29]. It was found that use of AAS, especially when com-
bined with other illegal drugs, can be associated with a
higher rate of violent crimes [29, 30].

Other authors have also found a connection between
AAS and violent death. Pope Jr. and Katz [31] described
3 men who impulsively committed violent crimes, in-
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cluding murder, while taking AAS. Another study re-
ported interviews with males associated with cases of
criminal behaviour caused by AAS misuse, one of which
involved firing a gun after injection of AAS [32]. In an
investigation of the causes of death among 34 males who
misused AAS, 9 were found to have died by homicide [10].
In another mortality study, AAS was found to be an in-
dicator for increased risk of premature death [33].

The substantial evidence in the studies cited indicates
an association between use of AAS and violent or other-
wise criminal behaviour. Yet there are few systematic
studies based on clinical samples that have studied this
association in detail. As far as we are aware, no study has
described the association between the development of
drug use and the development of criminal behaviour, or
has attempted to disentangle the association between
these two factors over time.

The aim of this study was to investigate an eventual
association between criminality and use of AAS with or
without the use of other drugs of abuse. The research
questions were as follows: (a) is there a relationship be-
tween AAS and criminality; (b) is this connection influ-
enced by the use of other drugs, and (c) is criminality
influenced by treatment of AAS users?

Methods

The study is based on 36 users of AAS (34 men and 2 women)
who were consecutively included from a psychiatric AC in Orebro
county, central Sweden, a county of 275,000 inhabitants. All sub-
jects were attending the AC to seek help for what they believed to
be AAS-related side effects. The mean age of the AAS users was
27.0 years (range: 19.0-43.0 years).

The participants had: (a) to be over 16 years of age, (b) to be
fluent in Swedish, (c) to have been using non-prescribed AAS,
alone or in combination with other illicit agents, within the last
4 months, (d) to have been using AAS for at least 4 consecutive
months and (e) to be under the care of the AC, where a decision
to commence treatment for their AAS use was agreed upon based
on the initial clinical assessment. The lower limit of 4 months was
chosen to include more than one AAS cycle, thus indicating regu-
lar use. None of the approached individuals declined to partici-
pate in the study.

In the interview described below, 35 of the 36 individuals re-
counted that they had committed any crime and 34 stated that
they had been convicted of a crime. We compared these figures
with data from the Swedish National Council for Crime Preven-
tion (Brottsforebyggande radet, BRA) by running the subjects’
social security numbers through the database of BRA on all legal
proceedings against individuals. BRA is a centre for research and
development work within the justice system and all persons sen-
tenced for any crime in Sweden have been included in this data-
base since 1974 [34]. Thirty-two of the 36 subjects were found in
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the database, indicating that they had been convicted of at least
one crime. Thus, all persons found in the database admitted hav-
ing carried out crimes, but an additional 3 persons claimed crime
sentences that could not be found in the official database. This
study is based on the 32 individuals found in the database.

Interviews

Prior to an interview, each participant was asked to write
down a narrative of how their drug use had developed over the
years, including the names of the drugs they had used and when
they began using them. A semiopen face-to-face interview [35]
was then conducted and carried out as a conversation in which
the individuals were given considerable freedom in how to tell
their stories. The interview comprised two main parts: firstly, a
description of the temporal development of their use of drugs, and
secondly, a description of their history of criminal activities. This
questionnaire was partly derived from published studies [2, 36]
but was also based upon our experience with clinical interviews
of some 100 AAS users. The interviews took between 1 and 3 h per
participant. The subjects were then given the opportunity to read
and comment on these texts and to assess whether they seemed
reasonable and whether they wished to remove any parts.

Definition of Crimes

The database used in the study includes all types of crime; the
crimes were grouped by us according to previous research con-
cerning drugs and criminality [28, 37-39], but also with reference
to the Swedish law. The groupings were as follows:

- Crimes of violence: gross battery, battery, unlawful encroach-
ment, unlawful restraint, unlawful detention, assault, tres-
pass, robbery, negligence constituting a public danger, court
assault, violence or threat against civil servant, violent resis-
tance and promotion of escape.

- Weapon offences: possession of firearms, possession of knives
and possession of explosives.

- Crimes against property: theft, pilfering, theft of a vehicle, un-
lawful dispossession, receiving stolen goods and smuggling.

- Fraud: fraud, unlawful use, gross forgery, forgery and false
charge.

- Drug-related offences: possession of AAS, possession of nar-
cotics, crimes against the alcohol laws, possession of goods
dangerous to health and possession of syringes.

- Traffic crimes: dangerous (reckless) driving, using a vehicle
without lawful authority, drunken driving and hit-and-run.

- Other offences: offences against damage laws, against law and
order, against compulsory military service and against various
vehicle laws.

Code System for Scoring Perpetrated Crimes

In order to assess total criminality over time, we developed a
code system based on the maximum sentence for each crime ac-
cording to Swedish law. Crimes that do not lead to deprivation of
liberty were given 1 point. Crimes with a maximum sentence of
0.5 years received 2 points, followed by: maximum 1 year = 3
points; maximum 2 years = 4 points; maximum 3 years = 5 points;
maximum 4 years = 6 points; maximum 6 years = 7 points, and
maximum 10 years = 8 points. The code system thus divided the
crimes into 8 groups depending on the severity of the crime ac-
cording to the law.

Anabolic-Androgenic Steroid Users and
Criminality

The score for each individual was then divided by the relevant
time period in order to yield a weighted value which expressed
(a) the total number of crimes, (b) the level of severity of the
crimes, and (c) the intensity of criminal acts based on time.

Periods

The computed crime scores were compared within 4 periods
for each individual: period A comprised the time from start of
criminality to start of drug use, period B from start of drug use to
first treatment contact with an AC, period C from the start of
treatment at the AC to the point when treatment was terminated,
and period D the time from termination of treatment to the end-
point of the study (December 31, 2007).

Groups of Users

One of the aims of the study was to disentangle the association
between different drug use patterns and criminality. The popula-
tion sample was therefore divided into two groups depending on
how the pattern of drug use had developed over time according to
the interview. In group 1, AAS were the debut drug (n = 22); in
group 2, other drugs of abuse were the debut drug (n = 10).

The mean ages of the participants in these subgroups were:
group 1 = 26 years, and group 2 = 30 years. The mean time from
when the treatment at the AC was terminated to the cutoff date of
the study was 5.0 years (range: 2.1-7.0 years) for the whole popula-
tion. For the subgroups, these values were: group 1 = 5.2 years
(range: 4.0-7.0 years), and group 2 = 4.4 years (range: 3.0-6.1
years).

Statistical Analysis

The rates of criminality in the different periods were com-
pared using the non-parametric Friedman test since normal dis-
tribution could not be assumed for the data. Dunnett’s post hoc
test was used to clarify the difference between the different peri-
ods among the groups and in total.

Ethical Approval

The study protocol was approved by the ethics committee of
the Orebro County Council (No. 538/99) and the Regional Ethics
Vetting Board in Uppsala (No. 2004 M-316) in accordance with
the Swedish law concerning approval of medical research. The
participants all gave their informed consent.

Results

The sample who had been convicted of various crimes
consisted of 32 persons, as verified in the BRA database.
Table 1 shows that 62% of these 32 persons had been con-
victed of crimes before the debut of drug use (period A).
During period B, another 32% were convicted after the
debut of drug use but before commencement of treat-
ment. The proportion of persons convicted for each type
of crime group at any time during the study period is re-
ported in table 1.

In general, crimes of violence, weapon offences and
drug-related crimes were among those groups that
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Table 1. Proportion of individuals convicted for various types
of crime during the different study periods A-D in both groups
(n=32), group 1 (n =22) and group 2 (n = 10) (%)

Total  Period

A B C D

Group

Total 100 62 94 50 50
Crimes of both groups 62 19 47 19 6
violence group 1 54 14 41 23 0

group 2 80 30 60 10 20
Weapon both groups 56 6 37 6 9
offences group 1 50 0o 32 4 14

group 2 70 20 50 10 0
Crimes both groups 81 37 66 19 12
against group 1 77 36 59 14 9
property group 2 90 40 80 30 20
Fraud both groups 28 30 22 0 9

group 1 18 4 9 0 4

group 2 50 0 50 0 20
Drug- both groups 69 0 50 31 34
related group 1 73 0 45 27 36
crimes group 2 60 0 60 40 30
Traffic both groups 66 28 41 12 31
crimes group 1 68 32 32 14 32

group 2 60 20 60 10 30
Other both groups 34 3022 9 3
offences group 1 23 4 9 4 4

group 2 60 0 50 20 0

showed the sharpest increase after the debut of drug use.
During period B, almost half of the individuals were sen-
tenced for crimes of violence (table 1). These crimes were
more frequent when AAS and other drugs of abuse were
combined. There was also an increase in the incidence of
weapon offences during period B. Six percent were con-
victed of weapon crimes before drug use and 37% were
convicted in period B, after the debut of drug use. In the
total sample, two thirds of the individuals were convicted
of weapon offences at one point or another during peri-
od B.

The changes in criminality between periods A-B-D
were significant according to Friedman’s test in the total
sample (p = 0.013) and in group 1 (p = 0.008), but not in
group 2 (p = 0.666). The level of criminality increased in
69% of the population after the debut of drug use of any
kind (table 2).
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For periods A-B, the post hoc test showed that the in-
crease in criminality after drug debut was especially ob-
vious in group 1, who started with AAS use (p = 0.001),
where criminality increased in 77% of the subjects. In
group 2, who started with other drugs of abuse, the level
of criminality increased in 50% of the cases, whereas it
actually decreased in the rest of the groups (p = 0.999).

After termination of treatment at the AC (periods
B-D), the level of criminality significantly decreased in
75% of the population (p = 0.001) (table 2). The decrease
was significant for group 1 (p = 0.001), but not for group
2 (p = 0.456).

The criminality scores in absolute figures are shown
in figure 1. The level of criminality before the debut of
drug use was quite low in group 1, whereas it was consid-
erably higher in group 2. There was a considerable in-
crease in criminality after the debut of drug use in the
sample studied. Clear differences between the subgroups
can be seen as group 1 showed a radical increase in crim-
inality after starting drugs. Group 2 was already fairly
deeply involved in criminality before the debut of drug
use. Their criminality level had in fact decreased slightly
after starting drugs.

The decrease in criminal behaviour during and after
treatment is also shown in figure 1, which shows that
criminality almost disappeared in group 1. The decrease
in criminality began during treatment but reached its
lowest level after termination of treatment and during the
follow-up period (mean: 5 years). There was a decrease in
all kinds of criminality except for drug-related crimes
and traffic crimes.

The weighted values shown in table 3 indicate that
drug-related crimes, crimes of violence and weapon of-
fences increased the most among the patients when com-
paring periods A and B. Although crimes of violence
showed a high number already in period A, this type of
crimes increased further from period A to B. After treat-
ment (comparing periods Band D), the decrease in crimes
was most obvious with regard to crimes against property
and crimes of violence.

In the population as a whole there was a clear increase
in criminality after the debut of drug use and a clear de-
crease after treatment (fig. 1; table 3).

Discussion
This study was carried out in AAS users who sought

treatment at a psychiatric AC. The results show an in-
crease in criminality after the debut of drug use in the
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Table 2. Change in criminality between periods A and B, and B and D for both groups (n = 32), group 1 (n = 22) and group 2 (n = 10)

First Change in criminality Friedman’s test Post hoc test
d
o?tllgse increased periods decreased periods unchanged periods
A-B B-D A-B B-D A-B B-D A-B-D A-B B-D
Both groups  any! 69% 22% 28% 75% 3% 3% 0.013 0.10 0.001
Group 1 AAS 77% 23% 18% 77% 5% 0% 0.008 0.001 0.001
Group 2 other 50% 20% 50% 70% 0% 10% 0.666 0.999 0.456

! Either AAS or other drugs of abuse.

majority of persons. More specifically, a significant in-
crease was found in crimes of violence, weapon offences
and drug-related crimes. The crimes of violence included
battery, assault, unlawful detention and threats of vio-
lence. The increase was found in the subgroup of patients
who started their drug use with AAS. The subgroup that
started with other drugs of abuse (group 2) was already
involved in criminal activities before the debut of drug
use. Because the increase in criminal activity occurred
after the debut of AAS use in both groups, we suggest that
it is probable that there is an association between the use
of AAS and criminal behaviour.

An exception from the general pattern was observed
concerning crimes against property, for which almost
half of the individuals had been sentenced already before
their drug debut. The type of drug initially used did not
seem to be relevant for crimes against property but was
important for crimes of violence and weapon offences.

The increase in criminal activities was initiated by the
debut of drug use, irrespective of the type of drug. The
addition of another drug type only seemed to cause a fur-
ther increase in criminality. We therefore find it probable
that the association between AAS and criminality is at
least as strong as that between drugs of abuse in general
and criminality.

No person in our study was sentenced for drug-related
crimes before their debut of using drugs. Most individu-
als were, however, sentenced for drug-related crimes dur-
ing the period when they were active users of drugs. In
group 1, none were sentenced for drug-related crimes
while they were only using AAS, but most of the indi-
viduals in this group were sentenced for these crimes,
usually for possession of narcotic drugs, when other
drugs of abuse were added.

Special attention should be given to crimes of violence
since earlier studies have pointed out a specific associa-

Anabolic-Androgenic Steroid Users and
Criminality

W Group 1 (n=22)
A Group2(n=10)
@ Both groups (n=32)

6.13

2.85

Level of criminality (weighted mean)

1.36

0 T l
Period A Period B Period C Period D

Fig. 1. Levels of criminality (weighted mean scores) in periods
A-D for groups 1 and 2 and for the total study population.

tion between AAS and such crimes. In this study, AAS
was found to be clearly associated with crimes of violence,
both with regard to the number of convictions and the
degree of severity, compared with other drugs of abuse.
Our results therefore support those of earlier studies in-
dicating a possible association between AAS and crimes
of violence [17, 26, 29, 40].

The risk of being convicted of weapon offences has
been shown to be high in AAS users [28]. These findings
were corroborated in our study, where the number of
persons convicted of weapon offences increased after
the debut of drug use. We propose that the use of AAS
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Table 3. Total weighted criminality scores in the total population in periods A-D (n = 32)

Period A Period B Difference Period C Period D Difference
Total 91.29 161.65 +70.36 186.25 104.98 -56.67
Crimes of violence 19.00 36.91 +17.91 26.67 1.75 -35.16
Weapon offences 5.33 10.78 +5.45 4.00 4.53 -6.25
Crimes against property 55.99 41.66 -14.33 15.33 7.13 -34.53
Fraud 2.00 5.56 +3.56 0.00 6.50 +0.94
Drug-related crimes 0.00 54.88 +54.88 119.75 64.11 +9.23
Traffic crimes 8.47 9.74 +1.27 14.50 20.46 +10.72
Other offences 0.50 2.12 +1.62 6.00 0.50 -1.62

Values denote total weighted criminality scores based on the total number of crimes, the severity of the
crimes, and the intensity of criminal acts based on time.

is associated with weapon offences, and that this asso-
ciation is stronger when other drugs of abuse are also
being used. Based on our clinical experience, we believe
that the widespread use of weapons in connection with
AAS is related to the drug-related mistrust and suspi-
cion shown towards other people, leading to the feeling
of a necessity to protect oneself with the help of weap-
ons.

The criminal activities were significantly reduced
during and after treatment at the AC. This was especial-
ly obvious in the subgroup of individuals who started
their drug use with using only AAS, where all individu-
als showed a reduced rate of criminality after treatment.
The greatest effect was seen concerning crimes of vio-
lence and crimes against property. The smallest effect
was seen in relation to drug-related crimes and traffic
crimes. Initially, possession of narcotics was the most
common cause of conviction for drug-related crimes, but
later we also found that crimes such as possession of
AAS, possession of goods dangerous to the health, and
possession of syringes were involved. We believe this to
be a consequence of the fact that the police initially were
not especially knowledgeable about AAS. The level of
awareness has now improved, resulting in more sen-
tences.

One possible explanation for the finding that traffic
crimes were not substantially reduced with treatment
could be that 15 subjects in this sample began to use al-
cohol in a hazardous or harmful manner, as previously
described [12]. Earlier research [7] has proposed that
AAS use ‘is a part of a risk behavior syndrome’, one of
the components of which is an increased tendency to
drive drunk.

218 Eur Addict Res 2010;16:213-219

Conclusion

This study indicates an association between the use of
AAS and criminality, especially crimes of violence and
weapon offences. These findings support the conclusion
by Pope Jr. et al. [32] that ‘steroid use is a significant fac-
tor in criminal behavior’. It is, however, important to re-
member that, while this appears to be the case on an ag-
gregated level, there remain considerable individual dif-
ferences among patients. The association between AAS
and criminality also seems to be enhanced when other
drugs of abuse are added.

The study also indicates that treatment may have an
effect on criminality. This relationship could be worth
exploring in a larger sample. This is usually not a pri-
mary goal of treatment but could maybe be used as a
proxy for treatment outcome. It should be emphasized,
however, that there is a considerable risk that the use of
AAS is transferred to use of other drugs and/or alcohol
after treatment. Thus, while AAS can be viewed as a
problem in itself, it can also be a gateway to the use of
other drugs.

This study was based on a small group of individuals,
but this is often the case in studies in this research area
because of considerable difficulties in getting consent
from affected individuals for research. We are well aware
of the fact that this sample is a highly selected sample
since all of the participants were recruited from an AC.
This means that the results should be extrapolated to oth-
er AAS users only with great caution. Nevertheless, we
believe that the results may be of great interest in a clini-
cal setting.
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