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Background. Anabolic-androgcnic steroid use is an in
creasing problem among high school students. Previ
ous reports have been mainly from metropolitan areas. 
Methods. We report the first study o f anabolic-andro
genic steroid use to concentrate on rural communities. 
The study was conducted using an anonymous survey 
o f a random sample o f male high school students (N =  
3900) in grades 10 through 12 encompassing 31 high 
schools in a predominantly rural state.
Results. Two-hundred five (5.3%) students reported 
using steroids. The prevalence o f illicit drug use was 
significantly higher (P <  .05) in steroid users (74%) 
than in nonusers (31%) (P <  .001). The association 
was between anabolic-androgenic steroid use and illicit 
drug use rather than between sports participation o f any 
type and illicit drug use (P >  .2). Comparison o f the

prevalence o f illicit drug use among adiletic (63.2%) and 
nonathlctic (36.8%) steroid users found no significant 
difference. Findings were similar w ith cigarette use. There 
was no difference in the rate o f  steroid use by school en
rollment (69 to 1495) or bv city population size (<200  
to 64,000). The predominant reason for steroid use was 
to improve appearance (43%).
Conclusions. This study found the prevalence o f  steroid 
use throughout a predominantly rural state to be simi
lar to that found by previous studies conducted in met
ropolitan areas; prevalence was not affected by city or 
school size. Steroid use was closely associated with il
licit drug and cigarette use, a new finding that deserves 
further examination.
Key words. Anabolic steroids; adolescence; substance 
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Anabolic-androgenic steroid abuse has been described as 
one o f the most pressing health problems in the sports 
world today. Despite the current ban on steroid use by 
various governing sports bodies, there is no evidence o f 
a decline in the use o f these ergogcnic drugs in any 
population. Even some policemen arc reportedly using 
steroids to make themselves more imposing to criminals.1 
The prevalence o f steroid use among male adolescents is 
reported as ranging from 1.4% to 11%.2-5 Steroid use 
may be on the rise among high school athletes.4

The mature testes secrete 2.5 mg per day o f test
osterone. Body builders may take anabolic-androgenic 
steroid combinations (stacking) roughly equivalent to 
100 mg daily.1 Some experts have suggested that steroid 
use could have more serious consequences for the ado
lescent population than for adults.5 These complications
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and ill effects o f therapeutic and illicit steroid use are exten
sively reported, although the data on adverse effects from 
illicit use are frequently anecdotal. Previous surveys have 
used schools in a particular city, region o f a state, or selected 
area o f the nation. The majority have been in metropolitan 
areas. This study is the largest reported survey o f steroid use 
as well as the first survey to cover the majority o f  an entire- 
state. It is also the first to attempt to identify patterns o f 
illicit drug and tobacco use among steroid users. This study 
was designed to further analyze this increasing problem in 
the adolescent population. The main objectives o f  this study 
were (1) to document the prevalence o f anabolic-andro
gcnic steroid use among male adolescents in the state of 
West Virginia (a predominantly rural state); (2) to compare 
steroid users with nonusers regarding the use o f illicit drugs 
and cigarettes; and (3) to compare steroid use in large, 
medium, and small high schools in rural and urban areas.

Methods
The participants in this investigation were 10th, 11th, 
and 12th grade boys from 43 private and public schools
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located throughout the state o f  West Virginia in 1990. 
To compare steroid use by school size and to assure 
adequate numbers from each, all schools were first di
vided into three groups (small, < 2 9 8  students; medium, 
299—604 students; large, <605  students). Schools were 
then randomly selected from each o f these three groups. 
School principals acted as survey coordinators. A stan
dardized instruction sheet was given to all teachers to 
read to the students before distribution o f the survey 
questionnaires. The questionnaires were distributed to all 
10th, 11th, and 12th grade boys during their homeroom 
periods. Voluntary participation and anonymity were 
emphasized, and any question that the student did not 
wish to answer could be omitted by the participant. The 
answers were scored on standard computer answer 
forms. The first 10 items o f  the 44-item questionnaire 
were answered by all respondents. The first 9 questions 
obtained general information such as age, grade, and the 
main sport, if any, in which they participated. Question 
10 established present or past steroid use. Those who 
admitted to anabolic-androgenic steroid use were asked 
to answer questions in part A only, and those who 
answered no to the 10th question were asked to answer 
only part B. Duplicate questions on drug and tobacco use 
were placed in both sections.

This two-arm questionnaire design was used to en
sure similar completion times. After completion o f the 
questionnaires, an envelope was circulated around the 
class, and each individual placed his own answer sheet 
into the envelope. The envelope was then sealed by the 
teacher in the classroom. The forms were scanned using 
a Sentry 3000 scanner and the Microtcst Score II plus 
software (NCS, Inc, Minneapolis, Minn). Data were 
analyzed using the SAS program for personal computers, 
version 6.03 FREQ  procedure.6 Chi-square statistics 
were used to test for significant differences between sur
vey responses o f steroid users and nonusers. The 
Wilcoxon rank sum test was used to examine city popu
lation as a variable for the use o f steroids, cigarettes, and 
illicit drugs.7 A stratum-adjusted Pearson chi-square sta
tistic for comparing the association between two varia
bles and controlling for a third variable was used to 
examine relationships among steroid use, illicit drug 
use, and type o f  sport. P values <  .05 were considered 
significant.

To evaluate types o f  sports activity, we asked the 
student to mark only the sport which he considered to be 
his main sport. Also included were power lifting and 
body building, which are not school-sanctioned sports in 
this state. Sports were analyzed as either nonscholastic, 
meaning power lifting and body building, or scholastic 
sports (football, basketball, wrestling, baseball, track and

Illicit D rug Use H  C igare tte  Use

Figure 1. Prevalence of illicit drug and cigarette use among 
users of anabolic-androgenic steroids (AS) and nonusers. 
P <  .001.

field involving field events only, and track and field in
volving running only).

Results
Thirty-one o f the 43 schools contacted returned the 
surveys (72.1%). A total o f  8400 questionnaires were 
sent; the actual number distributed to the students is 
unknown; 4211 were returned; 3900 were scored. Some 
forms could not be scored because o f incomplete re
sponses, inappropriate markings, or blank answer sheets. 
For the purposes o f calculating frequency percentages, 
the number o f forms with a valid response to the ques
tion was used as the denominator. Because the sample 
size was so large, the small variations in the denominator 
made no significant difference in the results.

O f the 3900 male respondents, 205 (5.3%) reported 
past or present use o f steroids. The range o f use for the 
individual high schools was 1.6% to 12%. Illicit drug use 
(marijuana, crack, speed) was more prevalent (74%) 
among steroid users than nonusers (31%) (P <  .001). 
Thirty-eight percent o f steroid users admitted to regular 
cigarette use (> 5  cigarettes per week) compared with 
18% o f nonusers (P <  .001) (Figure 1).

School enrollment and city population were ana
lyzed as a variable for the rate o f  steroid use. School 
enrollment ranged from 69 to 1495 students, whereas 
city population ranged from less than 200 to 64,000. 
The rate o f steroid use did not vary significantly based on 
high school enrollment or city size (P >  .08) (Table 1). 
There was also no difference in the prevalence o f  smoking 
or illicit drug use by school or city size.

The relationship between anabolic-androgenic ste-
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Table 1. Prevalence of Anabolic Steroid Use, by School Size

Anabolic
No. o f Students Steroid

School Size* Surveyed Prevalence, %

Large 2418 5.1
Medium 920 7.1
Small 542 4.9

P  =  .084.
* Large  schools, > 6 0 5 ; medium, 2 9 9 -6 0 4 ; small, < 2 9 8  total students enrolled.

roid use and sporting activity was examined. Steroid use 
was not associated with any specific scholastic sport or 
with scholastic sports as a whole. However, steroid use 
was associated with power lifting or body building or 
both (P <  .001). Among all power lifters and body 
builders, 8.9% used steroids, 5.4% o f all boys in scho
lastic sports used steroids, and 3.8% o f all those not in 
sports used steroids (Figure 2). O f the 205 steroid users, 
36.8% denied participating in any type o f sport. O f all 
those surveyed, 45.6% took part in some tvpe o f sport; 
55.6% o f those surveyed denied both anabolic-andro
genic steroid use and sports participation o f any type.

The relationship between steroid use, illicit drug 
use, and sports activity was analyzed. When controlling 
for steroid use, we found no direct association between 
illicit drug use and nonsports participation, power lifting 
and/or body building, or scholastic sports (P >  .20). The 
association was between steroid use alone and illicit drug 
use, not illicit drug use and type o f sport. This was also 
the case for cigarette use. Power lifters and body builders 
had the highest prevalence o f steroid use and thus the 
greatest percentage o f  substance abuse.

The most frequently stated reason for taking steroids 
was to “ improve appearance—look bigger or better” 
(43%). Another 10% took them “because a friend did.”

D oes  P erform ance

Figure 2. Reasons given for using anabolic-androgenic steroids.

Additional reasons included “to improve athletic perfor
mance” (22%), “to treat injuries” (15%), and “other 
reasons” (10%) (Figure 2).

Steroid users believed that some advantage had been 
gained by using anabolic-androgenic steroids. Overall, 
82% o f steroid users felt they had improved to some 
degree, and 44% said they had improved “a lot”  while 
using steroids. Most steroid users (59.9%) felt that they 
were stronger than their peers, as compared with only 
26% o f nonusers. Only 17% o f  steroid users felt that they 
had the same strength as their peers, 10% felt that they 
were weaker, and 11% did not know. Among nonusers, 
58% felt they and their peers were o f  equal strength, 
whereas 7.7% felt they were weaker, and 7.3% did 
not know. The differences in strength perception be
tween users and nonusers were statistically significant (P 
<  .001).

Over two thirds (69%) o f the steroid users began 
use by age 15 years or younger. Tenth graders (29% o f 
responders) represented 35% o f  steroid users, 11th grad
ers (41% o f responders) represented 35% o f steroid 
users, and 12th graders (30% o f responders) represented 
30% o f steroid users.

The most common method o f  obtaining anabolic- 
androgenic steroids was from a friend or dealer (48%). 
Other sources were: local gym (20% ), physician (13%), 
mail order (12%), and pharmacist (7%). Both oral and 
injectable steroid preparations were used.

Comparing attitudes on personal health status re
vealed striking differences between steroid users and non
users. Despite the higher rate o f  illicit drug and cigarette 
use, 80% o f steroid users rated their health as “very 
good” or “excellent” compared with only 56% o f nonus
ers. A remarkable number (64%) reported that they were 
not afraid o f the side effects o f  steroids, although 21% 
believed that they had suffered side effects from steroid 
use. O f those afraid o f side effects, 17% believed they had 
suffered from side effects. Nearly one half (48.7%) said 
they planned to take steroids longer than 1 year.

Discussion
The validity o f self-reported data is often questioned. 
This study was designed to maximize validity by volun
tary participation and the assurance o f anonymity. Other 
variables such as standardized instruction sheets, similar 
test finishing times for steroid users and nonusers, per
mission for the participants to omit any o f  the questions 
they did not wish to answer, the circulation o f a mailing 
envelope rather than passing the answer sheets forward, 
and the scaling o f the envelopes by homeroom teachers 
before collection by coordinators were all methods to
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increase the validity o f the study. The self-report method 
o f collecting data from high school students on drug and 
alcohol use using such a system has been supported by 
previous research.5’8̂ 10

The prevalence o f steroid use among male high 
school students in this study is comparable to the six 
previously published studies on this topic. Four o f these 
studies surveyed both athletes and nonathlctes, and re
ported that 6.6%, 5%, 6.5%, and 11% o f male high 
school students used steroids.2’5’1112 Two other studies 
that included only high school athletes had the lowest 
prevalence o f steroid use, 1.1% and 3.9%.3 4

This is the first study to focus on steroid use in rural 
communities. We found no difference in the prevalence 
o f steroid use by city or school size. Schools with fewer 
than 100 students and towns o f fewer than 2000 people 
had similar use rates when compared with previously 
published studies o f  major metropolitan areas.2-5-1112 
These findings not only imply that steroid abuse has 
reached the rural communities o f  our country, but also 
suggests that this is a nationwide problem. It is possible 
that because West Virginia is predominantly rural (only 
two cities with a population over 50,000), conclusions 
regarding city size and steroid use may vary in other 
states with larger cities.

The relationship between steroid use and illicit 
drugs is interesting. Our intuitive feeling was that 
those who were very concerned about athletic perfor
mance would be the users o f steroids. Thus, it seemed 
to us that they would be less likely to use illicit drugs 
and cigarettes. However, we found a much higher prev
alence o f illicit drug and cigarette use in steroid users. 
Comparing the prevalence o f illicit drug use among ste
roid users in scholastic, nonscholastic, and nonsports 
participation revealed no significant differences. Thus, 
neither sports participation (scholastic or nonscholastic) 
nor nonparticipation were significant variables in this 
relationship.

Androgenic-anabolic steroids could be a part o f  the 
drug culture and not uniquely related to performance 
enhancement. Peer pressure would be likely to play a role 
in the initiation o f steroid use if this is true. If the source 
o f steroids is the same source from which illicit drugs can 
be obtained, which is often the case, the adolescent may 
be placed at higher risk to experiment with either sub
stance.

Perhaps the relationship between steroids and illicit 
drugs can be viewed within the already recognized drug 
pattern in adolescents. The young age at which steroid 
use begins is part o f the pattern o f use for all illicit 
substances among adolescents. The window to initiation 
o f  cigarettes, alcohol, and marijuana is nearly closed by 
20 years o f  age, diminishing thereafter.13’14 Adolescence

per se mav be a risk factor for steroid use. The use of 
steroids might also be considered as part o f  the pattern of 
drug use, progressing from legal to illegal drugs. Once an 
adolescent begins the use o f nonsanctioned legal drugs 
(cigarettes and alcohol), the progression to illicit drugs 
(marijuana, cocaine) may be more likely.15 The role that 
steroids have in this progression has not yet been an
swered. Steroid use could place the user at greater risk for 
subsequent illicit drug use. Alternatively, use o f other 
drugs could be an important prerequisite to steroid use. 
This new finding deserves future research if proper inter
vention strategies are to be developed.

The most common reported reason for using ste
roids was to improve appearance. This response was 
given mice as often as the second most common re
sponse, which was to improve athletic performance. Al
though this reason was given in previous studies, it was 
not used as frequently (26% and 27%) as in this 
study.5’12 We feel that this, coupled with the fact that 
36.8% o f steroid users denied any athletic activity, sug
gests that steroid use is migrating out o f the traditional 
high school athletic arena and into the general adolescent 
population. This theory is further supported by previous 
surveys o f only athletes showing a lower prevalence o f 
steroid use than studies including both athletes and 
nonathletes.3 4 Adolescent insecurity with body image is 
likely a major driving force in these individuals.

In this study as in others, only about 20% o f steroids 
were obtained through sources with access to legal “phar
maceutical grade” anabolic-androgenic steroids (from 
physicians or pharmacists).2’3-5 What these adolescents 
are actually taking when supplied by a friend, mail order 
source, or drug dealer is unknown. This is supported by 
a number o f federal cases against illegal steroid suppliers 
that have been lost in court. According to reports by the 
Food and Drug Administration16 (D Leggett, personal 
communication, October 17, 1990), it was proved that 
the alleged anabolic-androgenic steroid compound being 
sold did not contain steroids. Morbidity or mortality 
from adulterated or substituted steroid compounds has 
not yet been reported.

The questionnaire return rate o f 46.4% is similar to 
Buckley’s study on steroids and adolescents.5 It is be
lieved that the population sampled was representative o f 
those not responding.

Summary
Male high school students in a rural state were exten
sively surveyed using an anonymous questionnaire. The 
rate o f anabolic-androgenic steroid use was similar to 
that found in other studies o f high school students and
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was not affected by the rural nature o f the study site. Citv 
size or school size was not an important variable for 
steroid use in this study. These findings suggest a more 
prevalent problem throughout the United States, and 
one that is not confined to larger cities or schools. There 
was a significant association between steroid use and 
illicit drug and cigarette use. This association held true 
for both athletic and nonathlctic steroid users. The asso
ciation between steroid use and illicit drug and cigarette 
use in this population is new and raises questions that 
need to be addressed if proper intervention strategies arc 
to be developed. Steroid use among adolescents is mi
grating out o f  the athletic arena, a conclusion supported 
by the finding that 36.8% o f steroid users do not partic
ipate in sports. The predominant source o f anabolic- 
androgenic steroids (80%) was through those without 
direct legal access to pharmaceutical-quality steroids. 
This places this population at risk for toxicity from coun
terfeit compounds as well as the side effects o f  steroid 
use. By far the most common reason given for steroid use 
in this population was to improve appearance, not to 
improve athletic performance. This study suggests that 
anabolic steroid abuse is now a national problem and that 
gaining an advantage in the athletic arena is not the 
dominant reason for adolescents using these crgogenic 
aids.
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