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Personality, Mood, and
Psychiatric Symptoms Among
Anabolic Steroid Users
Howard 6. Moss, M.D.
George L. Panzak, R.N., M.S.
Ralph E. Tarter, Ph.D.
The relationship between use of anabolic stemids (ASS) and
specific personality dimensions was assessed in 50 male
bodybuilders who were current orpast usm compared with a
sample of 25 age-matched, “natural” male Mybuilders who
never used ASS. No personality differences were found. m e
relationship between current AS use and the presence of uariations in mood state, hostility, and psychiatric symptomatology
was then evaluated. Current AS users scored higher than nonusers only on psychometric scales measuring hostility, aggression, andsomatization. mus, reports that AS use was associated
with significant psychopathology, other than aggression and
somatization, could not be confirmed.

A

nabolic steroids (ASS) are natural androgens or synthetic derivativesof the male
hormone testosterone. These compounds
are increasingly abused by both amateur and
elite athletes via a growing black market
distribution system. ASS are commonly selfadministered in pharmacologic doses by
bodybuilders, weight lifters, and other athletes for performance and physique
enhancement. Besides evidence of an increasing prevalence of use of ASS,'^^ the few
reports in the scientific literature pertaining
to their psychiatric effects suggest that ASS
may induce psycho~is,’,~organic affective
d i ~ o r d e r ,violence,’
~.~
and suicidal*and ho-

micidal behavior.’ Recently, Perry et al.,” in
a systematic study of psychiatric symptoms
among current AS users, reported that ASusing weight lifters presented with more somatic, depressive, anxious, hostile, and
paranoid complaints than did control, nonusing weight lifters. However, this report did
not evaluate personality differences between AS-using and nonusing athletes. Such
a comparison is critical, since the impact of
ASS on dispositional personality factors
could account for the psychopathology reported among AS users.
We hypothesized. that AS use would be
primarily found among athletes who are ag-
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gressive and achievement-oriented, yet dysphoric. We anticipated that such individuals
would be less traditional and less fearful of
physical harm than "natural" athletes. Further, we hypothesized that AS use would
augment aggression in a manner consistent
with the literature on physiologic testosterone and aggression and that ASS would also
augment the characterologic dysphoria of
those who choose to use steroids.
To explore whether specific dispositional personality characteristics are associated with AS use, we previously had studied
50 male bodybuilders who were currently
using or had used Ass in the past compared
with a control group of 25 age-matched natural bodybuilders who had never used Ass.
Following this determination, we evaluated
mood state, psychiatric symptoms, and measures of aggression among 25 current users
of ASS compared with control, nonusing
bodybuilders. We did not include our past
sample of AS users in this comparison because of the a priori confounding potential
of pharmacologic carryover from prior steroid dosing on "state-sensitive" parameters
such as mood or other psychiatric symptoms.
METHODS
~~

~

Subjects

Male, amateur bodybuilding athletes
( N = 75) were recruited from local gymnasi-

ums. Recruitment was conducted by one of
the authors (G.L.P.) and was made possible
by his long-standing personal relationships
with owners of gymnasiums, promoters of
competitions, publishers of weight training
and bodybuilding periodicals, and personal
familiarity with amateur and professional
athletes in this region.
The subjects were classified as either a
current AS user, a past but not current AS
user, or a natural athlete who never used
steroids. These classificationswere based on
self-report followed by detailed interviews.
316

In the interviews, the subjects were questioned about their age at f i t AS use, their
total number of years of use, and their best
estimate of number of lifetime AS "cycles."
The identity of the drugs and the weekly
dosages of steroids used after achieving the
dosing plateau were also obtained. AU current AS users were required to bring in their
ASS for positive identification and verification.
The vast majority of subjects in the natural bodybuilder's group were competitive
athletes recruited from a selective bodybuilding club for drug-free bodybuilders.
Any of these self-professed natural athletes
who bore physical stigmata frequently associated with AS use (e.g., gynecomastia,
marked hirsutism, severe acne) were excluded from participation to avoid potential
confounds. Toxicologic c o n f i t i o n of AS
status was not available to confirm the selfreports of any of these subjects; however all
natural subjects were administered polygraph examinations to codurn their lifetime
steroid-free status prior to participation in
bodybuilding competitions.
The subjects were not paid for their participation nor were any incentives provided.
Each subject provided informed consent in
accordance with the Institutional Review
Board of the University of Pittsburgh School
of Medicine.
Table 1shows the ages and demographics of the members of each group; the patterns of AS use, described in terms of age at
frst use, lifetime number of AS "cycles,"and
years of AS use; and patterns for the noncurrent AS users, described in terms of the duration of abstinence since last AS use. Table
2 shows the types of ASS and other hormones used by current AS users.
Instrumentation

Personality characteristics. The Multidimensional Personality Questionnaire
(MPQ; Tellegen, unpublished manuscript,
1982)was chosen as the most suitableassessVOLUME 1
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of anabolk steroid w r s in a study of their pasonality, mood, and psychkt-

TABLE 1. -cs

ric S y m P ~ m s
~~

~~

~

~

~

chanaaistic

cumntusers

Age, years
Education, years

25.00f 5.07
13.84f 5.07

Currentlyemployed
Age at first steroid use
Duration of steroid use, years
Lifetime number of steroid “cycles“
Months of abstinencesince
last use of steroids

I Note: Study sample, n

96%

*

21.88 3.87
3.40 f 1.92
7.40f 6.75

-

Nonusers

27.84f 5.72
14.52f 2.00
100%

-

-

= 25.All values are means f SD except currently employed.

TABLE 2. Anabolic steroids Usedby subjects in
a study of their personality, mood,
and psychiatric symptoms

Anabolk steroids
used
Oral Compounds
Methandrostenolone
Oxymetholone
Oxandrolone
Fluoxymesterone
Injectables
Nandrolone decanoate
Testosterone cypionate
Testosterone propionate
Testosterone enanthate
Testosterone suspension
Testasterone mixtures
Methenolone
Sranozolol
Veterinary Anabolic Steriods
Boldenone
Trenbolone

Numbcr of SubjeaS
Using Drug
8

10
7
I

30
19
2

Other Drugs
Human chorionic
gonadotropin(HCG)
Clorniphene citrate

I Note: Study sample, n

PastUSets

25.% f 5.09
14.16f 1.65
100%
21.68f4.17
2.84f 1.74
4.60 f 3.71
26.48f 22.66

5
2

5
1

3
2

6

1
1

= 50.

ment tool for the determination of dispositional personality characteristics that could
be modulated by ASS or mediate effects of AS
administration. The reasons for use of the
MPQ were fourfold: 1) it is an extensively
researched inventory with excellent reliability and validity;” 2) it was developed to
accommodate a psychology of individual
differences;’*3) it contains six validity scales,
THE AMERICAN JOURNALON ADDICTIONS

thereby enabling a determination of response set of the subjects taking the questionnaire; and 4 ) the personality trait
dimensions measured are salient to the features that are theoretically implicated in AS
use.
The empirically derived primary scales
are 1) well-being, 2) social potency, 3)
achievement, 4) social closeness, 5) stress
reaction, 6) alienation, 7) aggression,8)control, 9) harm avoidance, 10) traditionalism,
and 11) absorption. The three higher-order
scales, derived from the primary scale items
are 1) positive affectivity, 2) negative affectivity, and 3) constraint. In addition, an index
of invalid responding is obtained, which is a
summary statistic derived from the other five
validity scales of the MPQ.
Subjective mood state. Perceived current
mood states were documented using the bipolar Profile of M o o d States (POMS-BI).13
This self-report rating scale quantifies six bipolar subjective mood states. Each pole represents the positive or negative aspects of a
given dimension. Each mood state is defined
by a scale composed of 12 adjectives or
phrases that are endorsed by the subject. The
mood dimensions assessed are composed
vs. anxious, agreeable vs. hostile, elated vs.
depressed, confident vs. unsure, energetic
vs. tired, and clear-headed vs. confused. Subjects were instructed to complete this instrument with the time set of feelings
31 7
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experienced "during the past week including
today."

~

Psychiatric symptom. Subjects' defined
psychiatric symptoms were quantified using
the revised version of the Symptom Checklist-90 (SCL-90-R).'4 The SCL-90-R is a valid
and reliable self-report measure of psyche
pathology. Endorsed symptoms aggregate
into scores for 1) somatization, 2) depression, 3) phobic anxiety, 4 ) obsessive-compulsive, 5) anxiety, 6) paranoid ideation, 7 )
interpersonal sensitivity, 8) hostility, and 9)
psychoticism. The three global indices of
distress derived from SCL-90-R scores are
Global SeverityIndex, an index of the overall
depth of disorder; PositiveSymptomDistress
Index, a measure of symptom intensity; and
Positive SymptomTotal, a count of positively
endorsed symptoms.
Hostility and aggression. The Buss-Durkee
Hostility Inventory (BDHI) is a self-rating
scale of 75 true and false items.I5The ques-

tionnaire quantitates seven empirically derived dimensions or types of hostilityand has
an additional scale to measure guilt. These
are 1) assault, 2) indirect aggression, 3) irritability, 4 ) negativism, 5 ) resentment, 6) suspicion, 7) verbal aggression, and 8) guilt. A
total summary score is also derived from
these scales. This instrument has been demonstrated to discriminate between violent
and nonviolent alcohol abusers.I6
Statistical Analysis
After the generation of descriptivestatistics and the determination of homogeneity
of variance, between-group comparisons of
individual test scale scores were conducted
using a one-way analysis of variance
(ANOVA). All reported probabilities were
two-tailed. To confirm the between-group
differences found on the various statedependent instruments, a factor analysiswas
performed with a varimax rotation using the
scale scores from the POMS-BI, the SCL-WR,

TABLE 3. Scores on tbe multidimensionat pasonaIity questionnaire for users of anabolic steroids
and control subjets in astuay of thdrpasonlUty. mood, Znd psychlnMc symptoms

P
Nonusers

Primary Scales
Well-being
Social potency
Achievement
Social closeness
Stress reaction
Alienation
Aggression
Control
Harm avoidance
Traditionalism
Absorption
Higher-OrderScales
Positive affectivity
Negative affectivity
Constraint
Overall Validity Scale
Index of invalid responding

I

Diff-ceS

18.20f 5.73
15.30f 5.28
12.86 f 4.31
15.34 f4.38
9.56 f 6.22
5.14f 4.33
8.72 f 4.77
14.50f 5.02
15.72 f 6.33
16.38f 4.87
14.74f 8.12

19.16f 5.14
13.20f 6.06
13.92 f 3.52
15.28f 4.71
8.68f 5.15
3.92 f 3.99
6.60 f 3.69
15.84 f 4.45
17.482 5.98
16.88+- 4.10
16.60f 9.12

157.15f 13.97
134.43f 17.16
157.68f 15.37

158.48f 14.06
131.18f 14.04
162.45 f 13.45

NS
NS
NS

21.60 f 7.93

21.522 6.57

NS

-

NS
NS
NS

NS
NS
NS
P c 0.06'
NS
NS
NS

NS

Note: Values are means f SD. Steroid users, n 50; nonusers, n = 25. NS = not significant.
'trend
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and the BDHI. Individual factor scores were
calculated for both current AS users and
nonusers ( N - 50) by the standard regression method. Again, past users were
dropped because of our inability to toxicologically venfy the absence of any pharmacologic carryover of previously administered
ASS. Factor scores were then subjected to
one-way ANOVA by AS use group. All statistical procedures were performed on a perS O Mcomputer
~
using SPSS/PC+.
RESULTS

Personality Differences Between
Past a n d Present AS Users a n d Athletes
Who H a v e Never Used Steroids
The MPQ scores are organized by group
in Table 3. Past and present AS users were
combined and contrasted with nonusing
athletes to identlfy possible personality dif-

ferences between those athletes who currently or had used Ass and those who had
abstained from AS use. N o differences were
noted between AS users and nonuser
bodybuilders on any personality dimension
with one possible exception. There was a
trend for AS users to score higher on the
aggression scale of the MPQ than control
subjects (F[1,731= 3.80, P < 0.06).It is also
worthy of note that the index of invalid responding scores were well within the valid
range (scores in the high 30s are probably
invalid) and that these scores did not differ
significantly between groups, which suggests that both groups provided valid responses to the questionnaire.

Mood Differences Between
Current AS Users a n d Controls
Table 4 displays the POMS-BI mood ratings for current users of Ass compared with

TABU 4. Scores for mood and psychiatric symptoms for current users of anabolic steroids and
control subjests in a study of their pasodty. mood, and psychlatnlc symptoms

Between-Group

Mean Scores (Bipolar POMS)
Composed-anxious
Agreeable-hastile
Elateddepressed
Confident-unsure
Energetic-tired
Clearheadedconfused
Psychiatric Symptoms (SCL-30-R)
Somatization
Obsessivecompulsive
Interpersonal sensitivity
Depression
Anxiety
Hostility
Phobic anxiety
Paranoid ideation
Psychoticism
Global severity index
Positive symptom distress index
Positive symptom total

I

currentusers

NonuseR

DiffUXXICeS

23.04 f 6.06
22.08 f 6.65
23.00 f 5.26
26.64 f 4.43
22.32 f 5.41
24.32 f 5.79

25.44 f 6.12
26.24 f 4.94
25.24 f 5.55
25.72 f 6.18
22.24 f 4.38
25.52 5.59

NS
P < 0.05
NS
NS
NS

0.62 f 0.57
0.80 f 0.63
0.62 f 0.55
0.67 f 0.53
0.48 f 0.50
0.w f 0.86
0.21 0.32
0.79 f 0.81
0.38f 0.46
0.55 f 0.42
1.36 f 0.35
33.20 f 20.50

0.35 f0.29
0.70k0.55
0.56 f 0.52
0.54 f 0.44
0.32 f0.36
0.34 f 0.35
0.09 f 0.14
0.66 f 0.52
0.27 f0.41
0.40 f 0.31
1.22 f 0.29
27.36 f 17.03

P < 0.05

Note: Values are means f SD. Current user?., n
M o o d States.
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25; nonuser?., n = 25. NS

*

NS

NS
NS
NS
NS
P < 0.005
NS
NS
NS
NS
NS
NS

- not significant; POMS - Profile of
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control subjects. Signrfcant between-group
mood differences were only found for the
agreeable-hostile dimension (F[1,481=
6.30,
P c 0.05). Current AS users scored significantly lower than controls indicating greater
hostility and less agreeability. Significant differences between AS users were not found
on measures of anxiety, depression, tiredness, confusion, or insecurity.
Psychiatric Symptoms Among
Current AS Users and Controls

The psychiatric symptom scores derived
from the SCL-90-R for current AS users and
control subjects are shown in Table 4. Interestingly, current AS users were found to
have significantly higher somatizationscores
than nonusers (F[1,481 = 4.48, P< 0.05>,
suggesting greater somatic preoccupation.
In addition, current AS users scored significantly higher on the hostility scale than controls (F[1,481
= 9.06, P < 0.005). N o significant differences in psychiatric symptoms
were found between AS users and controls
on measures of obsessive-compulsivesymptoms, interpersonal sensitivity, depression,
anxiety, phobic anxiety, paranoid ideation,
psychoticism, global severity, symptom distress, or total positive symptoms.

Aspects of Hostility and Aggression
Among Current AS Users and Controls

Scores on the BDHI for current AS users
and nonusing bodybuilders are shown in
Table 5. Current AS-using athletes scored
s i g d h n t l y higher than control subjects on
the verbal aggression scale (F[1,481= 5.23, P
c 0.05). Two additional trends were noted.
There was a trend for current AS users to
score higher than controls on the irritability
scale (FI1,481= 3.64, Pc 0.071, and there
was a trend for current AS users to score
higher on the guilt scale of the BDHI (F[1,481
= 3.28, PC 0.08). Between-group differences were not found on measures of assaultiveness, indirect aggression, negativism,
resentment, suspicion, or for the total BDHI
summary score.
Confirmatory Factor Analysis of Mood,
Psychiatric Symptoms, and
Hostility Variables

Four orthogonal factors were derived
that accounted for 68.2% of the variance.
The loading of each variable into the factors
are displayed in Table 6. Factor I is loaded
with depressiodanxiety measures, Factor I1
is loaded by positive mood state variables,

TABLE 5. Scores on Buss-DurkeeHostility Inventory for current users of anabolic steroids and
control subjects ina study of their pasonallty, snood, and pqcbiatric symptoms

Between-Group
SCOies

currentusers

Nan-

Assault

5.24 f 2.30

4.80 2 2.27

NS

Indirect aggression

4.08 f 2.31
4.20 2.47

*

NS
P < 0.07-

Negativism

4.64 f 2.20
5.68 f 3.00
2.16 f 1.57

2.24 f 1.42

NS

Resentment

2.52 f 1.92

2.28 5 2.30

NS

3.56 f 2.62
7.60 f 2.71
4.04 f 1.86
35.44 f 13.46

3.16f 1.91

NS

Irritability

Suspicion

Verbal aggression
Guilt

Toral Buss-Durkeescore

pore: Values are means f SD. Current users, n
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6.04 5 2.07

P< 0.05

3.08 f 1.98

P < 0.08'

29.88f11.14

NS

25; nonusers, n = 25. NS = not significant.
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Factor 111 is an anger factor, and Factor IV is
a physical and verbal aggression factor. Individual subject factor scores were subjected
to ANOVA grouped by AS-use status. As seen
in Table 6, there were no significant differences found between current AS users and
control subjects for Factor I (psychopathology), Factor II (positive mood scores), or
Factor I11 (anger). However, for Factor IV
(physical and verbal aggression), current AS
users scored sigmficantly higher than controls (F[1,481
= 7.49,
P < 0.01).

siveness among AS users. Further, responses
on the SCL-90-R,the POMS-BI, and the
BDHI suggest that users of ASS demonstrated greater somatic concerns, hostility,
and aggression than did nonusers. The observation of greater aggression and hostility
among AS users converged from these three
separate instruments and was then conf m e d by factor analysis. No between-group
differences in other psychopathology were
found.
DISCUSSION

Overall Summary of Results
With respect to personality traits, AS
users differed little from nonusers. However,
there was a trend toward increased aggres-

Results of this investigation confirm anecdotal reports of ASS increasing aggression
and hostility among ~sers,7'~*'~
and suggest
that this affective state is the principal behav-

TABLE 6. Factor anaiysis of mood,psycJ~&~tdc
symptoms, and hostilltyiatlngp of current anaboJk
steroid users and nonusers
Derived Orthogonal Factom and Variable Loading
~~~

~~

Factor I
Depression, Aoxtety.
Rating-

and Psychosis

Factor II

Enhanced Cognition
and Moods

Factor Ill

bm

Factor W
Aggression

Bipolar Profile of Mood Statesa

Composed-anxious
Elateddepressed
Codident-unsure
Clearheadedconfused

0.77

0.79
0.82
0.82

SCL-~O-R~

Obsessivecompulsive
Depression
Anxiety
Phobic anxiety
Psychoticism

0.79
0.81
0.79
0.79
0.72

Buss-DurkeeHostility Inventorya
Assault
Resentment
Suspicion
Verbal aggression

0.72
0.78
0.74
0.74

Factor Analysis Scores

Current anabolic
steroid users ( n= 25)
Nonusers ( n 25)

-

0.25 f 1.20
-0.15 zk 0.80

*
-0.04* 1.01
-0.09 1.00

-0.07 f 1.11
0.10

* 1.02

0.33 f l.lOb
-0.44 f 0.Mb

Note: Values for current AS users and nonusers are means f SD. Current anabolic steroid users, n = 25;
nonusers, n = 25.
'Only variables that load into factors at a level greater than 0.70 are listed.
bPC 0.01
THE AMERICAN JOURNALON ADDICTIONS
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ioral phenomenon associated with AS use.
This finding converges from results obtained
on three separate instruments: the POMSBI,
the SCL-WR, and the BDHI, as well as from
the subsequent factor analysis. Despite reports to the contrary, we could not confirm
the presence of other pq7chopathology secondary to AS use.3-6*10AS use was not found
to be associated with other specific psychiatric manifestations such as depression, anxiety, or psychosis. However, we did find
elevated somatic preoccupation among ASusers, which corroborates the observation
first reported by Perry et a1.I'
Our results suggest that bodybuilders
who choose to use ASS to enhance their
training do not differ significantlyin a majority of personality traits from nonuser
bodybuilders. Thus, hypotheses that intimate that AS users are more achievement
oriented, less harm avoidant, less traditional,
less socially potent, or more impulsive (i.e.,
less constraint) than their natural athletic
counterparts cannot be supported by the
data herein. AS users and control subjects
only tended to differ with respect to scores
on the MPQ aggression scale.
The issue of how aggression as a dispositional personality trait relates to either the
propensity to use ASS or if it functions as the
characterologic substrate for AS-induced aggressive behavior remains to be resolved.
Little data exist on the effects of pharmacologic agents on scale scores of the MPQ.
Thus, we cannot be sure whether the trend
toward an elevated aggression score on the
MPQ is a consequence of statedependent
aggression induced by ASS, a contributor to
AS-induced aggressive behavior, or due to
the selection of ASS as a preferred drug by
those who are already dispositionally aggressive. In fact, several studies have noted
that aggressiveness as a life-long characteristic is predictive of other types of substance
The causal relationship between
aggression and AS use may best be elucidated through the application of experimental methods in which ASS are administered
322

only under controlled conditions to wellcharacterized subjects. Quasiexperimental
approaches such as reported herein provide
only suggestive evidence.
Because ASS are either natural androgens or analogues, it is of interest that an
extensive but inconclusive literature links
physiologic testosterone concentrations and
aggression.MmAS effects are both quantitatively and qualitatively different from those
produced by physiologic androgens. AS administration produces circulating plasma
concentrations that are 10-100 times that of
physiologic androgens. Further, physiologic
testosterone is secreted in a pulsatile fashion,29whereas AS concentrations are tonically elevated. Thus, the "signal" transmitted
by physiologic androgens is obliterated by
pharmacologic androgen doses. Autoradiographic studies of brain androgen receptors
indicate that the diencephalon, the amygdala, and the hippocampus are rich in these
receptor sites.%In rats, lesions of the olfactory bulb3' and the raphe nucleus,32which
reduce amygdaloid serotonin content, increase muricidal aggressive behavior. An extensive body of clinical3337and preclinical
(reviewed by Valzelli)%investigations have
linked decreased serotonergic neurotransmission with aggressive behavior. Interestingly, it has also been demonstrated that
androgens may mediate a central serotonergic receptor subsensitivity.39 Thus,
androgen receptors in the amygdala may
modulate serotonergic receptor sensitivity in
that region. One could speculate that the
chronic increase in occupancy of amygdala
androgen receptors by pharmacologicdoses
of ASS (as opposed to the transient occupancy of physiologic testosterone) may produce a significant subsensitivityof amygdala
serotonin receptors, with a net reduction in
serotonergic neurotransmission and a resultant increase in aggressive behavior.
Previous investigations have documented that the strongest associations between
physiologc androgens and aggression are
found among the types of aggression classiVOLUME 1

NUMBER 4
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fied as status-related. This association has
been described in humans, nonhuman primates, and nonprimate mammals.40Other.
taxonomic descriptions of this type of aggression include intermale aggression, rankrelated aggression, dominance-agonistic
behavior, offensive aggressive behavior, or
competitive aggression (reviewed in Valzelli4’). In ethological terms, status-related aggression involves competition for social rank
and dominance, for food and water, control
of resources and territory, for the choice of
mate, and for reproductive advantage.
Status-related aggression usually involves
intermale fighting. It is unclear whether participation in competitive sports is a human

variation of this theme, although the analogy
is certainly appealing.
In conclusion, this investigation of the
neuropsychiatric effects of AS use supports
the hypothesis of androgen-induced aggression but does not support a broader psychopathogenic effect of ASS. Unfortunately,
this study does not clanfy the causal links
between aggression as a predispositional
trait and subsequent AS-related aggression.
Well-controlled experimental studies are
necessary to elucidate this relationship.

7h& research was supported in part by
National Institute on Dncg Abuse Grant P50
DA5605.
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