AMERICAN COLLEGE
of SPORTS MEDlclNE~
P OSITION S T A N D

Based on a comprehensive literature survey and a
careful analysis of the claims concerning the ergogenic
effects and the adverse effects of anabolic-androgenic
steroids, it is the position of the American College of
Sports Medicine that:
1. Anabolic-androgenic steroids in the presence of an
adequate diet can contribute to increases in body
weight, often in the lean mass compartment.
2. The gains in muscular strength achieved through
high-intensity exercise and proper diet can be increased by the use of anabolic-androgenic steroids
in some individuals.
3. Anabolic-androgenic steroids do not increase aerobic power or capacity for muscular exercise.
4. Anabolic-androgenic steroids have been associated
with adverse effects on the liver, cardiovascular system, reproductive system, and psychological status
in therapeutic trials and in limited research on athletes. Until further research is completed, the potential hazards of the use of the anabolic-androgenic
steroids in athletes must include those found in
therapeutic trials.
5. The use of anabolic-androgenic steroids by athletes
is contrary to the rules and ethical principles of
athletic competition as set forth by many of the
sports governing bodies. The American College of
Sports Medicine supports these ethical principles
and deplores the use of anabolic-androgenic steroids
by athletes.
This document is a revision of the 1977 position
stand of the American College of Sports Medicine
concerning anabolic-androgenic steroids (4).
Background
In 1935 the long-suspected positive effect of androgens on protein anabolism was documented (56). Subsequently, this effect was confirmed (53,77), and the
development of 19nortestosterone heralded the synthesis of steroids that have greater anabohc properties
than natural testosterone but less of its virilizing effect
(39). The use of androgenic steroids by athletes began
in the early 1950s (106) and has increased through the
years (60,62,83,98,104,106), despite warnings about potential adverse reactions (4,83,106,112) and the banning of these substances by sports governing bodies.
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Anabolic-Androgenic Steroids, Body Composition and
Athletic Performance
Body composition. Animal studies investigating the
effect of anabohc-androgenic steroids on body composition have shown increases in lean body mass, nitrogen
retention and muscle growth in castrated males
(37,57,58) and normal females (26,37,71). The effects
of anabolic-androgenic steroids on the body weights of
normal, untrained, male animals (37,40,7 1,105,114),
treadmill-trained (43,97) or isometrically-trained rats
(82), or strength-trained monkeys (80) have been minimal to absent; however, the effects of steroids on
animals undergoing heavy resistance training have not
been adequately studied. Human males who are delicient in natural androgens by castration or other causes
have shown significant increases in nitrogen retention
and muscular development with anabohc-androgenic
steroid therapy (23,58,103). Human males and females
involved in experimental (38) and therapeutic trials of
anabolic steroids (15,16,93) have shown increases in
body weight.
The majority of the strength-training studies in which
body weight was reported showed greater increases in
weight under steroid treatment than under placebo
(17,4 1,42,50,6 1,74,94,96,107). Other training studies
have reported no significant changes in body weight
(2 1,27,3 1,34,100,108). The weight gained was determined to be lean body mass in three studies that made
this determination with hydrostatic weighing techniques (4 I ,42,107). Four other studies found no significant differences in lean body mass between steroid and
placebo treatments (17,21,27,34), but in two of those
the mean differences favored the steroid treatment
(21,27). The extent to which increased water retention
accounts for steroid-induced changes in body composition is controversial (17,42) and has yet to be resolved.
In summary, anabohc-androgenic steroids can contribute to an increase in body weight in the lean mass
compartment of the body. The amount of weight gained
in the training studies has been small but statistically
significant.
Muscular strength. Strength is an important factor
in many athletic events. The literature concerning the
efficacy of anabolic steroids for promoting strength
development is controversial. Many factors contribute
to the development of strength, including heredity,
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intensity of training, diet, and the status of the psyche
(112). It is very diKcult to control all of these factors
in an experimental design. The additional variable of
dosage is included when drug research is undertaken.
Some athletes claim that doses greater than therapeutic
are necessary for strength gains (106) even though
positive results have been reported using therapeutic
(low-dose) regimens (50,74,94,107). Double-blind studies using anabolic-androgenic steroids are also difficult
to conduct because of the physical and/or psychological
effects of the drug that, for example, allowed 100% of
the participants in one “double-blind” study to correctly
identify the steroid phase of the experiment (32). The
placebo effect has been shown to be a factor in studies
of anabolic-androgenic steroids as in all drug studies
(6),
In animal studies, the combination of anabolic-androgenic steroids and overload training has not produced larger gains in force production than training
alone (80,97). However, steroid-induced gains in
strength have been reported in experienced (42,74,
94,107) and inexperienced weight trainers (50,5 1,96)
with (50,5 1,74,94) and without dietary control or supplemental protein (42,96). In contrast, no positive effect
of steroids on gains in strength over those produced by
training alone were reported in other studies involving
experienced (21,34,54) and inexperienced weight trainers (17,27,31,41,54,61,100,108) with (21,34,61,100) and
without dietary control or supplemental protein (17,27,
31,41,54,108). The studies that reported no changes in
strength with anabolic-androgenic steroids have been
criticized ( 112) for the use of inexperienced weight
trainers, lack of dietary control, low-intensity training
(17,27,3 1,61), and nonspecific testing of strength (21).
The studies that have shown strength gains with the use
of anabolic-androgenic steroids have been criticized
(83) for inadequate numbers of subjects (74,94,107),
improper statistical designs, inadequate execution, and
the unsatisfactory reporting of experimental results.
There have been no studies of the effects of the
massive doses of steroids used by some athletes over
periods of several years. Similarly, there have been no
studies of the use of anabolic-androgenic steroids and
training in women or children. Theoretically, anabolic
and androgenic effects would be greater in women and
children because they have naturally lower levels of
androgens than men.
Three proposed mechanisms for the actions of the
anabolic-androgenic steroids for increases in muscle
strength are:
1. Increase in protein synthesis in the muscle as a direct
action of the anabolic-androgenic steroid (8 1,82,92).
2. Blocking of the catabolic effect of glucocorticoids
after exercise by increasing the amount of anabolicandrogenic hormone available ( 1,92, I 12).
3. -id-induced enhancement of aggressive behavior

that promotes a greater quantity and quality of
weight training (14).
In ipite of the controversial and sometimes contradictory results of the studies in this area, it can be
concluded that the use of anabolic-androgenic steroids,
especially by experienced weight trainers, can often
increase strength gains beyond those seen with training
and diet alone. This positive effect on strength is usually
small and obviously is not exhibited by all individuals.
The explanation for this variability in steroid effects is
unclear. When small increments in strength occur, they
can be important in athletic competition.
Aerobic capacity. The effect of anabolic-androgenic
steroids on aerobic capacity has also been questioned.
The potential of these drugs to increase total blood
volume and hemoglobin (88) might suggest a positive
effect of steroids on aerobic capacity. However, only
three studies indicated positive effects (3,5 1,54), and
there has been no substantiation of these results in
subsequent studies (27,4 1,50,52). Thus, the majority of
evidence shows no positive effect of anabolic-androgenie steroids on aerobic capacity over aerobic training
alone,
Adverse Effects
Anabolic-androgenic steroids have been associated
with many undesirable or adverse effects in laboratory
studies and therapeutic trials. The effects of major
concern are those on the liver, cardiovascular, and
reproductive systems, and on the psychological status
of individuals who are using the anabolic-androgenic
steroids.
Adverse effects on the liver. Impaired excretory function of the liver, resulting in jaundice, has been associated with anabolic-androgenic steroids in a number of
therapeutic trials (76,84,90). The possible cause-andeffect nature of this association is strengthened by the
observation of jaundice remission after discontinuance
of the drug (76,84). In studies of athletes using anabolicandrogenic steroids (65 athletes tested) (89,98,104), no
evidence of cholestasis has been found.
Structural changes in the liver following anabolic
steroid treatment have been found in animals (95,101)
and in humans (73,86). Conclusions concerning the
clinical significance of these changes on a short- or
long-term basis have not been drawn. Investigations in
athletes for these changes have not been performed, but
there is no reason to believe that the athlete using
anabolic-androgenic steroids is immune from these effects of the drugs.
The most serious liver complications associated with
anabolic-androgenic steroids are peliosis hepatis (bloodfilled cysts in the liver of unknown etiology) and liver
tumors. Cases of peliosis hepatis have been reported in
individuals treated with anabolic-androgenic steroids
for various conditions (7- 10,13,35,65,66,70,88,102).
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Rupture of the cysts or liver failure resulting from the
condition was fatal in some individuals (9,70,102). In
other case reports the condition was an incidental finding at autopsy (8,10,66). The possible cause-and-effect
nature of the association between peliosis hepatis and
the use of anabohc-androgenic steroids is strengthened
by the observation of improvement in the condition
after discontinuance of drug therapy in some cases
(7,35). There are no reported cases of this condition in
athletes using anabolic-androgenic steroids, but investigations specific for this disorder have not been performed in athletes.
Liver tumors have been associated with the use of
anabohc-androgenic steroids in individuals receiving
these drugs as a part of their treatment regimen
(28,29,49,67,69,99,115). These tumors are generally benign (29,67,69,115), but there have been malignant
lesions associated with individuals using these drugs
(28,99,115). The possible cause-and-effect nature of this
association between the use of the drug and tumor
development is strengthened by a report of tumor
regression after cessation of drug treatment (49). The
17~alpha-alkylated compounds are the specific family
of anabolic steroids indicted in the development of liver
tumors (46,49). There is one reported case of a 26-yearold male body builder who died of liver cancer after
having abused a variety of anabolic steroids for at least
four years (75). The testing necessary for discovery of
these tumors is not commonly performed, and it is
possible that other tumors associated with steroid use
by athletes have gone undetected.
Blood tests of liver function have been reported to
be unchanged with steroid use in some training studies
(3 1,41,54,94) and abnormal in other training studies
(32,5 1) and in tests performed on athletes known to be
using anabolic-androgenic steroids (54,89,104). However, the lesions of peliosis hepatis and liver tumors do
not always result in bloot test abnormalities (8,28,29,
49,67,115), and some authors state that liver radioisotope scans, ultrasound, or computed tomography scans
are needed for diagnosis (28,29,113).
In summary, liver function tests have been shown to
be adversely affected by anabolic-androgenic steroids,
especially the 17-alpha-alkylated compounds. The
short- and long-term consequences of these changes,
though potentially hazardous, have yet to be reported
in athletes using these drugs.
Adverse effects on the cardiovascular system. The
steroid-induced changes that may affect the development of cardiovascular disease include hyperinsulinism
and altered glucose tolerance (11 l), decreased highdensity lipoprotein cholesterol levels (72,98), and elevated blood pressure (68). These effects are variable for
different individuals in various clinical situations. Triglycerides are lowered by anabolic-androgenic steroids
in certain individuals (24,72) and are increased in others
(18,78). Histological examinations of myotibrils and

mitochondria from cardiac tissue obtained from laboratory animals have shown that administration of anabolic steroids leads to pathological alterations in these
structures (5,11,12). The cardiovascular effects of the
anabolic-androgenic steroids, though potentially hazardous, need further research before any conclusions
can be made.
Adverse effects on the male reproductive system.The
effects of the anabolic-androgenic steroids on the male
reproductive system are oligospermia (small number of
sperm) and azoospermia (lack of sperm in the semen),
decreased testicular size, abnormal appearance of testicular biopsy material, and reductions in testosterone
and gonadotropic hormones. These effects have been
shown in training studies ( 19,4 1,l OO), studies of normal
volunteers (38), therapeutic trials (44), and studies of
athletes who were using anabohc-androgenic steroids
(55,79,104). In view of the changes shown in the pituitary-gonadal axis, the dysfunction accounting for these
abnormalities is believed to be steroid-induced suppression of gonadotrophin production (19,36,38,79). The
changes in these hormones are ordinarily reversible
after cessation of drug treatment, but the long-term
effects of altering the hypothalamic-pituitary-gonadal
axis remain unknown. However, there is a report of
residual abnormalities in testicular morphology of
healthy men 6 months after discontinuing steroid use
(38). It has been reported that the metabolism of androgens to estrogenic compounds may lead to gynecomastia in males (23,58,98,112).
Adverse effects on the female reproductive system.
The effects of androgenic steroids on the female reproductive system include reduction in circulating levels
of luteinizing hormone, follicle-stimulating hormone,
estrogens, and progesterone; inhibition of folliculogenesis and ovulation; and menstrual cycle changes including prolongation of the follicular phase, shortening
of the luteal phase, and amenorrhea (20,63,9 1).
Adverse effects on psychological status. In both sexes,
psychological effects of anabolic-androgenic steroids
include increases or decreases in libidio, mood swings,
and aggressive behavior (38,98), which is related to
plasma testosterone levels (25,85). Administration of
steroids causes changes in the electroencephalogram
similar to those seen with psycho-stimulant drugs
(47,48). The possible ramifications of uncontrollably
aggressive and possible hostile behavior should be considered prior to the use of anabolic-androgenic steroids.
Other adverse effects. Other side effects associated
with the anabolic-androgenic steroids include: ataxia
(2); premature epiphysial closure in youths
(23,58,64,109,110); virilization in youths and women,
including hirsutism (45), clitoromegaly (63,112), and
irreversible deepening of the voice (22,33); acne; temporal hair recession; and alopecia (45). These adverse
reactions can occur with the use of anabolic-androgenic
steroids and are believed to be dependent on the type
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of steroid, dosage and duration of drug use (58). There
is no method for predicting which individuals are more
likely to develop these adverse effects, some of which
are potentially hazardous.
The Ethical Issue
Equitable competition and fair play are the foundation of athletic competition. If competition is to remain
on this foundation, rules are necessary. The Intimational Olympic Committee (IOC) has defined “doping”
as “the administration of or the use by a competing
athlete of any substance foreign to the body or of any
physiological substance taken in abnormal quantity or
taken by an abnormal route of entry into the body,
with the sole intention of increasing in an artificial and
unfair manner his performance in competition.” Accordingly, the medically unjustified use of anabolic
steroids with the intention of gaining an athletic advantage is clearly unethical. Anabolic-androgenic steroids
are listed as banned substances by the IOC in accordance with the rules against doping. The American College of Sports Medicine supports the position that the
eradication of anabolic-androgenic steroids use by athletes is in the best interest of sport and endorses the
development of effective procedures for drug detection
and of policies that exclude from competition those
athletes who refuse to abide by the rules.
The “win at all cost” attitude that has pervaded
society places the athlete in a precarious situation.
Testimonial evidence suggests that some athletes would
risk serious harm and even death if they could obtain
a drug that would ensure their winning an Olympic
gold medal. However, the use of anabolic-androgenic
steroids by athletes is contrary to the ethical principles
of athletic competition and is deplored.
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