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he anabolic-androgenic steroids (AAS) are a family
of drugs that includes the male hormone, testoster-

Background: Recent reports suggest that
anabolic-androgenic steroids (AAS) may cause
mood disorders or dependence syndromes and
may help to introduce some individuals to opioid
abuse. At present, however, little is known about
prior AAS use among men entering inpatient sub-
stance abuse treatment.

Method: We assessed lifetime AAS use in
223 male substance abusers admitted to a sub-
stance abuse treatment unit primarily for treat-
ment of alcohol, cocaine, and opioid dependence.
Subjects reporting definite or possible AAS use
were then asked to participate in a detailed semi-
structured interview that covered demographics,
drug use history, and symptoms experienced dur-
ing AAS use and withdrawal, and whether AAS
use had helped introduce the subject to other
classes of drugs.

Results: Twenty-nine men (13%) reported
prior AAS use, but this history was documented
on physicians’ admission evaluations in only 4
cases. Among 88 men listing opioids as their drug
of choice, 22 (25%) acknowledged AAS use, ver-
sus only 7 (5%) of the other 135 men (p < .001).
Twenty-four (83%) of the 29 AAS users were
interviewed in detail. Seven (29%) of the men
interviewed, all with opioid dependence, reported
that they first learned about opioids from friends
at the gym and subsequently first obtained opi-
oids from the same person who had sold them
AAS. Eighteen (75%) of the men interviewed
reported that AAS were the first drugs that they
had ever self-administered by injection, 4 (17%)
reported severe aggressiveness or violence during
AAS use, 1 (4%) attempted suicide during AAS
withdrawal, and 5 (21%) described a history of
AAS dependence.

Conclusion: Prior AAS use appears to
be common but underrecognized among men
entering inpatient substance abuse treatment, es-
pecially those with opioid dependence. AAS use
may serve as a “gateway” to opioid abuse in some
cases and may also cause morbidity in its own
right.
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T
one, and numerous synthetic analogues of testosterone de-
veloped over the last 50 years.1 Epidemiologic studies sug-
gest that at least 1 million Americans have used these drugs
illicitly to gain muscle or lose fat; the great majority are
males in their teens or young adulthood.1–3 Once used al-
most exclusively by athletes, AAS are increasingly used il-
licitly by individuals simply to improve personal appear-
ance; thus, these drugs may pose a growing public health
problem.4 AAS may cause not only adverse medical
effects,1 but also psychiatric morbidity, including mania or
hypomania,5 withdrawal-associated major depression,6 and
dependence syndromes.7

Another risk, only recently noted in the literature, is that
AAS use may help to introduce some individuals to opi-
oids. For example, reports from the United Kingdom8 and
the United States9 have described AAS users who were
introduced at the gym to the opioid agonist-antagonist
nalbuphine. Some developed dependence on this drug, and
a few progressed to abuse of or dependence on classical
opioid agonists, including heroin.9 In a subsequent study of
227 men with opioid dependence admitted to a New Jersey
treatment facility,10 21 (9%) were found to have a history of
AAS use. Fourteen (67%) of these men reported that they
were first introduced to opioids by fellow AAS-using
bodybuilders, and 17 (81%) reported that they first
purchased opioids from the same drug dealer who had
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sold them AAS. Although one cannot conclude with
certainty that AAS use per se led to opioid use in these
cases, these and other observations in the study favor this
interpretation.

The New Jersey study, however, appears to be the only
recent investigation of AAS use among inpatient sub-
stance abusers. To augment these limited data, we as-
sessed history of AAS use in 223 men admitted to a sub-
stance abuse treatment unit in the Boston, Mass., area.
Most of these men were admitted for alcohol, cocaine,
and opioid dependence. We hypothesized that past AAS
use in these men might represent an underrecognized
source of morbidity.

METHOD

We screened men admitted over a 1-year period to a
general inpatient substance abuse treatment unit at
McLean Hospital (Belmont, Mass.). This unit serves a
population of patients with a primary DSM-IV diagnosis
of substance dependence, many of whom have co-
occurring psychiatric disorders. Patients are generally
admitted for medical detoxification that cannot be accom-
plished on an outpatient basis either because of the sever-
ity of dependence or because of medical or psychiatric co-
morbidity. We did not screen women admitted to the unit,
because AAS use is much less common in women than in
men.1,2 We first asked each man to specify his “drug of
choice,” defined as “the principal drug for which you are
being treated here in the hospital.” Men naming more than
1 drug of choice were classified by the first drug listed.
We then asked subjects whether they had ever used
performance-enhancing drugs such as AAS. Subjects re-
porting definite or possible AAS use were subsequently
asked to participate in a detailed semistructured interview.
This interview covered (1) basic sociodemographic in-
formation; (2) history of AAS use, including age at first
use, drugs used, duration of use, and maximum weekly
dose used, estimated by methods previously described11;
(3) lifetime history of all other substance use syndromes;
and (4) history of treatment for both substance use dis-
orders and other psychiatric disorders, if any. With regard
to AAS use, we also (5) asked subjects about any psy-
chiatric symptoms experienced during AAS use and with-
drawal, with attention to whether these symptoms had
occurred exclusively in association with AAS use or had
occurred at other times in the subject’s life as well. Fi-
nally, we (6) asked questions regarding whether AAS use
had helped to introduce the subject to other classes of
drugs. In particular, we asked each subject (a) whether he
first learned about other drugs through fellow AAS users,
(b) whether he first purchased other drugs from the same
person who sold him AAS, and (c) whether he had begun
using the other drugs specifically to counteract adverse
effects of AAS, such as irritability or mood changes.

In addition to the interview, we also reviewed the
physician’s admission note in each subject’s chart, with
particular attention to whether AAS use had been noted.
All subjects provided signed informed consent after the
study procedures had been fully explained.

We tabulated the frequencies of various attributes
among all subjects screened and among the subgroup re-
porting AAS use. Comparisons between groups were per-
formed using 2-tailed t tests for continuous variables and
2-tailed Fisher exact test for categorical variables, with
alpha set at .05.

RESULTS

Subjects Screened
We screened 223 (60.1%) of the 371 men admitted dur-

ing the study period; among the 40% of men not screened,
about 10% refused screening and 30% were discharged
before they could be seen for screening. Hospital records
showed little difference between the subjects screened
and those who were missed in mean age (38.6 vs. 42.5
years), ethnic distribution (91.4% vs. 93.9% white), and
proportion with a primary diagnosis of alcohol depen-
dence (46% vs. 50%) or opioid dependence (39% vs.
36%). Of the 223 men screened, 29 (13%) reported past
AAS use (Table 1). Only 4 (14%) of these 29 men’s ad-
mission notes mentioned AAS, although each admission
note included a section in which the physician specifically
inquired about use of other drugs. The prevalence of AAS
use was much higher among opioid users than among
those in the other drug-of-choice categories (p < .001 for
opioids vs. all other groups combined) (see Table 1).
Moreover, among the 7 AAS users listing drugs of choice
other than opioids, 4 (3 cocaine and 1 alcohol) displayed
current opioid abuse or dependence as well.

Subjects Interviewed
We performed semistructured interviews of 24 (83%)

of the men reporting AAS use at screening; the other
5 were discharged before they could be followed up. The
mean ± SD age of those interviewed was 32.1 ± 8.2 years;
23 (96%) were white, and 1 (4%) was Hispanic. Eleven
(46%) were graduates of 4-year colleges, and 10 others
(42%) reported at least some college work. The men re-
ported that they had first used AAS at a mean age of
22.2 ± 6.6 years; 9 (38%) had first tried AAS between the
ages of 14 and 17 years. Their mean duration of reported
AAS use was 16.1 ± 18.5 months (range, 1.5–70 months),
and their estimated mean weekly dose of AAS was
1070 ± 1000 mg of testosterone equivalent per week
(range, 150–4875 mg). Specifically, 11 (46%) of the sub-
jects had used doses of at least 1000 mg per week; in pre-
vious field studies of AAS users, doses above this level
have been reported to be associated with higher rates
of AAS-associated psychopathology.1,11
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Psychiatric Effects of AAS Use or Withdrawal
Five (21%) of the 24 interviewed AAS users reported

marked psychiatric effects (sufficient to interfere with so-
cial or occupational functioning) that appeared attribut-
able to AAS use. While using AAS, 1 subject violently as-
saulted another driver in a roadside dispute, 1 was charged
with 3 episodes of assault and battery, 1 repeatedly dam-
aged property during episodes of irritability, and 1 became
so irritable that his boss threatened to fire him. All of these
subjects stated that they had not experienced comparable
behavior at times before or after AAS use. A fifth subject
attempted suicide during AAS withdrawal; he reported no
other episodes of comparable depressive symptoms or sui-
cide attempts at other times in his life. Four additional sub-
jects described severe irritability or aggressiveness during
AAS use, and 1 additional subject reported symptoms of
major depressive disorder during AAS withdrawal, but the
causal role of AAS in these latter cases was less clear, in
that these individuals reported at least some comparable
symptoms at times when they were not using AAS.

AAS Dependence
Five (21%) of the interviewed AAS users had a history

of possible dependence on AAS. These individuals all
reported use of AAS at higher doses and for longer periods
than originally intended; persistent use despite adverse
medical, psychiatric, and/or social consequences; toler-
ance; and prominent withdrawal effects. In these 5 indi-
viduals, the mean ± SD lifetime duration of AAS use was
43.8 ± 19.1 months (range, 18–70 months), significantly
longer than the mean duration of 8.9 ± 9.5 months in the
19 subjects without a history of AAS dependence (t = 5.9,
df = 22, p < .001).

AAS as an Introduction to Opioid Use
In 7 (29%) of the interviewed AAS users, all being

treated for opioid dependence, AAS use appeared to play
a role in introducing them to opioids (note that 1 of these
7 subjects identified cocaine as his drug of choice, but
was also undergoing treatment for opioid dependence).
All 7 of these subjects reported that they first learned
about opioids from fellow AAS users in the gym, and all
first purchased opioids from the same person who had
sold them AAS. Two of the 7 subjects were first intro-
duced to the opioid agonist-antagonist nalbuphine and
then progressed to pure opioid agonists such as oxyco-
done or heroin—a sequence described in previous stud-
ies.8,9 The other 5 subjects were introduced to pure opioid
agonists directly. In a related observation, 22 (92%) of the
24 interviewed AAS users reported that they had self-
administered AAS by injection; in 18 (82%) of these 22
individuals, AAS were the first illicit drugs that they had
ever injected. These 18 subjects included all 7 of the men
who appeared to have been introduced to opioids through
AAS use; 3 of these 7 men became dependent on intrave-
nous opioids, and 4 used primarily oral opioids.

Overall Morbidity From AAS
In all, 10 (42%) of the 24 interviewees reported at least

1 of the 3 forms of AAS-associated morbidity described
in the above paragraphs (Table 1). Specifically, all 5 men
with AAS dependence had also been introduced to opi-
oids through AAS, and 2 of these 5 had additionally expe-
rienced serious AAS-associated psychiatric syndromes.
Of the remaining 5 men, 3 reported only AAS-associated
psychiatric syndromes, and 2 reported only being intro-
duced to opioids through AAS.

Table 1. Demographic Characteristics and Anabolic-Androgenic Steroid (AAS) Use in 223 Men Admitted
for Substance Dependence

Drug of Choice

Alcohol Opioids Cocaine Other Total
Variable (N = 102) (N = 88) (N = 23) (N = 10) (N = 223)

Age, mean (SD), ya 43.6 (9.2) 35.3 (10.6) 34.1 (7.0) 27.5 (12.4) 38.6 (10.8)
White, N (%)b 98 (96) 78 (89) 17 (74) 10 (100) 203 (91)
History of AAS use, N (%)c 4 (4) 22 (25)d 3 (13) 0 (0) 29 (13)d

Participated in a follow-up interview, N 2 19 3 0 24
Morbidity apparently due to AAS

(among those interviewed), Ne

Psychiatric effects from AAS 0 4 1 0 5
AAS dependence 0 5 0 0 5
Introduced to opioids through AAS 0 6 1 0 7
Any of above 3 categories 0 8 2 0 10

aAlcohol vs. opioids, t = 5.78, df = 188, p < .001; alcohol vs. cocaine, t = 4.65, df = 123, p < .001; alcohol vs. other,
t = 5.11, df = 110, p < .001; opioids vs. other, t = 2.17, df = 96, p = .03; all other differences not significant.

bCocaine vs. alcohol, p = .003; all other differences not significant.
cAAS users did not differ significantly from nonusers in ethnic distribution (27 [93%] vs. 176 [92%] white;  p = 1.0),

but were significantly younger (mean ± SD age = 32.1 ± 7.6 vs. 39.8 ± 10.9 years; t = 3.66, df = 219, p < .001).
dTwo additional opioid users, who reported possible but uncertain past AAS use, are omitted from these numbers.
ePsychiatric effects indicates hypomanic or depressive symptoms sufficient to interfere with social or occupational

functioning, introduced to opioids through AAS indicates that the subject first learned about opioids from fellow AAS
users and first purchased opioids from the same individual who had sold him AAS, and AAS dependence indicates AAS
use meeting 3 or more of the DSM-IV criteria for substance dependence.
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DISCUSSION

Among men entering general inpatient substance
abuse treatment, we found a 13% lifetime prevalence of
AAS use; in the subgroup of opioid-dependent patients,
the prevalence reached 25%. By contrast, a 1989–1990
survey of inpatient substance abuse treatment directors
found AAS use among fewer than 1% of all admissions.12

However, this earlier survey identified primarily cases in
which AAS use was specifically noted as part of the clini-
cal presentation, and, hence, it might be expected to yield
lower prevalence estimates. In our study, semistructured
interviews suggested that, in 10 (42%) of the 24 cases,
AAS use was associated with (1) AAS-induced psychiat-
ric syndromes, (2) AAS dependence, and/or (3) a progres-
sion to opioid dependence. Thus, it appears that clinicians
should be alerted to seek a history of AAS use in individu-
als entering substance abuse treatment, especially opioid
users.

Six (7%) of the 88 men listing opioids as their drug of
choice, plus a seventh man admitted for both cocaine and
opioid dependence, first learned of opioids from friends at
the gym and first purchased opioids from the same person
who had sold them AAS. These observations, while
hardly conclusive, suggest that AAS use may have served
as a “gateway” to opioid dependence for these individu-
als. These findings resemble those of the New Jersey
study described above, in which 9% of all male patients
with opioid dependence were apparently introduced to
opioids through AAS use.10 It should be noted, however,
that the New Jersey study identified only opioid users for
whom AAS had apparently served as a gateway drug; opi-
oid users with only an incidental history of AAS use were
not reported. By contrast, we screened all subjects for past
AAS use, regardless of whether AAS might have contrib-
uted to their current substance use disorder. Probably as
a result of our broader method of ascertainment, we iden-
tified 16 additional opioid users (18%) with past AAS use
that was apparently incidental and unrelated to subse-
quent opioid use.

It is striking that AAS use appears to assort so strongly
with opioid dependence in substance abusers; the gateway
hypothesis described above can account for only a portion
of this association. Another possible explanation is that
AAS and opioids stimulate similar reward pathways in
the brain13,14 and that individuals who experience rein-
forcing effects from one of these classes of drugs obtain
similar reinforcing effects from the other. However, ani-
mal studies remain inconsistent on this point.15–18 An alter-
native possibility is that specific psychological attributes
may predispose individuals both to AAS use and to opioid
use. For example, body image disorders may prompt
some men to use AAS,1,3,7 and, interestingly, some pa-
tients with body dysmorphic disorder have commented
that opioids were the only illicit drugs that relieved their

symptoms (K. A. Phillips, M.D.; oral communication,
July 2002). Also on an anecdotal level, several of our
interviewees spontaneously commented that opioids gave
them a sense of self-confidence similar to what they had
previously experienced with AAS.

Although we screened only about 60% of men admit-
ted to our substance abuse treatment unit during a year,
this ratio seems unlikely to represent a serious limitation,
since we found no major demographic differences be-
tween men who were screened and those who were not, as
noted above. A more important limitation of our study is
that men entering our unit may not be representative
of men entering treatment elsewhere. For example, our
subjects were mostly white and reported high levels of
education. Also, since our inpatient unit treated primarily
individuals with serious levels of drug dependence or
concomitant medical and psychiatric problems, our sub-
jects likely displayed greater overall morbidity than men
with substance use disorders in the community as a
whole.

Finally, the retrospective design of the study limits our
ability to establish whether AAS played an etiologic role
in all of the syndromes reported. Studies at other centers
will be required to confirm our findings that AAS use may
be underrecognized in male substance abusers and may
represent both a risk factor for opioid dependence and a
cause of psychiatric morbidity in its own right.

Drug names: nalbuphine (Nubain and others), oxycodone (OxyContin,
Percocet, and others).

Disclosure of off-label usage: The authors have determined that, to the
best of their knowledge, no investigational information about pharma-
ceutical agents has been presented in this article that is outside U.S.
Food and Drug Administration–approved labeling.
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