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INTRODUCTION

Misuse (non-medical use) of androgenic anabolic
steroids is an important public health problem 
in young males (Andersson and Hibell, 1995;
Nilsson, 1995; Kindlundh et al., 1999). Surveys
have shown that 4–11% of male adolescents
report having used anabolics (Buckley et al.,
1988; Johnson et al., 1989; Bahrke et al., 1998).
This misuse can be harmful to the health of both
the misuser and those surrounding them (Pope
and Katz, 1988; Su et al., 1993; Choi and Pope,

1994; Thiblin et al., 1997; Porcerelli and Sandler,
1998). Preventive work is needed to reduce this
substance misuse. Studies from intervention
programmes designed to prevent drug misuse
show that education is not enough and that scare
tactics are doomed to failure as adolescent boys
accept and even like risk-taking (Tennant et al.,
1973; Strosburger, 1989; Goldberg et al., 1990;
Goldberg et al., 1991; Anderson et al., 1997).
Goldberg and colleagues (Goldberg et al., 1990;
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Goldberg et al., 1991) pointed out that informa-
tive educational programmes increase misuse of
androgenic anabolic steroids among adolescents,
as described previously by Tennant and co-
workers (Tennant et al., 1973) who examined
other drug abuse. Goldberg and colleagues
(Goldberg et al., 1996a; Goldberg et al., 1996b;
Goldberg et al., 2000) have shown positive effects
of intervention studies comprising positive
advice in training, even though the misuse of
anabolics did not decrease significantly. Among
athletes, information about healthy behaviour
and alternative training methods has resulted 
in a tendency for decreased desire to misuse
steroid hormones (Goldberg et al., 1996a;
Goldberg et al., 1996b; Goldberg et al., 2000). As
shown by our group and others (Buckley et al.,
1988; Johnson et al., 1989; Andersson and Hibell,
1995; Nilsson, 1995; Anderson, 1997; Bahrke 
et al., 1998; Kindlundh et al., 1999), one of the
main reasons for misusing androgenic anabolic
steroids is to improve appearance. Therefore we
developed and evaluated an intervention pro-
gramme designed not to inform recipients about
anabolics, but to focus on appearance, with
discussions about attitudes towards appearance,
including the other gender’s attitudes towards
male appearance and behaviour in order to
decrease the desire for large muscles to impress
girls. We also focused on self-confidence among
adolescents, as the aspects concerning preventive
work among adolescents regarding anabolics
have not been sufficiently studied. Accordingly,
the aim of this study was to design an appearance
programme in order to prevent the misuse of
androgenic anabolic steroids among male
adolescents in a primary health care area in
Sweden and to evaluate the male adolescents’
perception of this programme.

METHODS

Population and setting
The study was carried out in all schools in the
primary health care area of Falkenberg, an area
with 39 000 inhabitants, situated in the county 
of Halland on the south-west coast of Sweden.
There were five high schools and one upper
secondary school in the area, as well as five gyms
and several active sports associations. All
adolescents aged 16 and 17 years in the primary
health care area (n = 965) were involved in
the study. All social classes were represented.

The study was completed by 921 teenagers.
Drop-outs (5%) were due to absence from
school when the data collection was performed.
Half of the population tested were 16 years 
of age (the rest were 17 years) and half of the
population were boys (n = 451). These male
adolescents were compared with those male
adolescents in the same area aged 16 and
17 years who were examined before the interven-
tion programme started (n = 345).

Local politicians, the schools’ headteachers
and the Research Ethics Committee of the
Medical Faculty, Göteborg University, approved
the study. As the data collection was per-
formed in a way securing anonymity, written
informed consent from participants and their
parents was not required.

Intervention strategy
The basic strategy of the 2-year-intervention
programme was to raise the self-confidence and
awareness of appearance ideals among young
men in order to decrease their incitement to use
androgenic anabolic steroids to improve muscle
size in order to impress girls. The main point was
to stress that good behaviour is more important
than appearance in the social life of youth.
Awareness of, as well as attitudes towards the
steroid hormones were also concentrated upon
instead of focusing on the dangerous side-effects
of androgenic anabolic steroids. An important
part of the intervention programme was to
increase the self-confidence of the adolescents, as
Bremberg (Bremberg, 1998) has shown mental
aspects to be important in preventive work
among adolescents. We wanted to raise the
awareness of each young person’s strengths and
to help them think and decide by themselves
rather than looking at other adolescents’
appearance and behaviour. These aspects formed
the basis of the whole intervention programme.
The rationale was that this should modify the
participants’ view of appearance as a key to
popularity and attention.

Procedure
The informants who performed the intervention
were health workers specifically selected for the
project. We selected persons who were well
educated and used to discussing with teenagers. A
total of 150 health workers were educated in
order to reach many adolescent boys and girls in
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a short time. They were selected from different
institutions in the community that work closely
with adolescents, for example gym instructors,
nurses, physicians, physiotherapists, psychologists,
social workers, teachers and trainers. The
pedagogical attitudes as well as the pedagogical
tools were implemented among the health-
workers. This was done using 12 lectures by
different experts in the field, practical training in
small groups and written material. Each of them
had a personal tutor during the intervention
period. They were provided with educational
materials such as overhead materials, posters,
videos and brochures, with information for
adolescents designed in an attractive, ‘teenager-
friendly’ manner.

Group discussions
The intervention strategy was implemented
among adolescents, mainly using teaching
sessions and group discussions. The health
workers were used as catalysts in order to induce
adolescents to discuss their attitudes towards
appearance and behaviour. They were instructed
not to adapt an adult educational role, but to use
the confidence of the youths to implement the
ideas of the intervention programme. The
presence of female adolescents was important in
two ways. First, they were involved in these
discussions, in order to make male adolescents
aware of their true attitudes towards appearance.
The teenaged girls stressed that positive behav-
iour and performance were more important than
big muscles and aggressiveness. Secondly, we used
their antipathies against anabolic users’
aggressiveness and their fear of violent behaviour
and injuries as positive peer pressure.

Self-confidence strengthening
Self-confidence strengthening was pursued in the
group discussions as well as in the messages given
in posters, brochures and trailers. The health
workers used informal ways to arrange study
sessions or lectures and to start discussion groups.
The discussions were held frequently in small
groups with teenagers during the intervention
period of 2 years. The activities were monitored by
checking school schedules, training schedules, etc.,
showing that each adolescent participated 
in at least three group discussions. Very often
these discussions resulted in further lectures and
special works. During the same 2-year period,

information on androgenic anabolic steroids 
was spread on posters as well as using advertise-
ments on local television and in cinemas. This
information highlighted the consequences of
anabolic steroid use on social life, focusing on the
relationship with the other gender, and in
particular sexual activities. The posters had
striking, somewhat provoking pictures (e.g. male
genital organs) and were presented in locations
visited by adolescents and on advertisement
places in the community. The posters were printed
by a professional advertising agency according to
our intervention strategy, including attractive
pictures for teenagers. The cinema advertisement
was a daily trailer, shown before a movie, over a
period of 2 years. The trailer showed how a male
adolescent gradually lost his vigour and
appearance due to the use of anabolics.

Costs
This extensive intervention programme,
involving the whole youth community in the
town, was carried out at low cost as most of the
activities were performed during normal school
schedules and at other places where adolescents
could be found. Each institution (gyms, health
services, schools, etc.) paid the salary of their own
personnel and the programme was a part of their
ordinary work, which made it possible to perform
the intervention at a low cost. The posters were
printed at cost price, as the agency had the
opportunity to receive attention from the
community. The remaining cost for the 2-year-
intervention programme of 150 000 SEK (approx-
imately US$20 000) was paid by the County
Council involved.

Evaluation
The evaluation was performed in two ways.
Participants’ views were assessed by distributing
questionnaires to those involved in the
educational activities over a specific period of
time. The effect on the total youth community in
the targeted age groups was assessed by two
independent cross-sectional surveys, built on the
pre-/post-measure design performed before and
after the intervention.

Participants’ views
Repeated measures of participants’ views were
assessed by distributing a questionnaire to those
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involved in the interventional activities over 
a specific period of time. An anonymous question-
naire was handed out after the school group
discussions in order to analyse the immediate
participant response to them. In order to analyse
not only the specific reaction to our appearance
programme, but also to compare it with other
youth activities, this was done during weeks with
health promoting lectures, including anabolic
discussions and activities wanted by the youth.
These evaluations were performed at each school
in the area studied and included one open and 
10 multiple-choice questions about their percep-
tion of the intervention programme, with items
being answered according to an ordinal scale. For
example, respondents were asked about their
opinions of the lectures given, using the answering
items ‘excellent’, ‘good’, ‘ordinary’, ‘less good’ and
‘bad’. The questionnaire was tested, without 
any changes, by personnel at schools and primary
health care units as well as by teenagers before the
study was performed, and was also used locally
before and found to be reliable.

Cross-sectional surveys
A questionnaire on the misuse of androgenic
anabolic steroids in the area was administered
before the intervention programme was imple-
mented. In order to demonstrate trends of misuse
of anabolic steroids, the total population of male
adolescents in the groups aged 16 and 17 years 
was asked the questions after the appearance
programme by a well tested 33-item questionnaire
constructed by the Swedish Council for
Information on Alcohol and other Drugs (CAN)
(Andersson and Hibell, 1995; Kindlundh et al.,
1999). The questionnaire measured the use of and
the administration of androgenic anabolic
steroids, as well as growth hormones, alcohol and
narcotic drugs. The adolescents were at the same
time questioned on their knowledge of and
attitudes towards the drugs. The questioning was
performed using open as well as multiple-choice
questions, with answer items on the ordinal scale
level. The questionnaire included questions about
non-existing compounds in order to detect false
answers. CAN has tested the instrument and
found it to be valid and reliable (Andersson
and Hibell, 1995; Kindlundh et al., 1999). The
instrument was tested by personnel at schools and
primary health care units as well as by teenagers
before the study was performed, and it was well
received.

Data collection
Data collection of reported drug misuse before
and after the intervention was performed in the
same way in both surveys. The total population of
male adolescents in the groups aged 16 and 
17 years was questioned using the CAN
questionnaire. The questionnaires were distributed
in all the schools in the area during ordinary
classroom time. Health workers delivered and
collected the questionnaires. Each teenager
answered the questionnaire on their own, put it in
an envelope and sealed it, securing anonymity.
Attitudes to the intervention activities were
studied in the same way, thereby ensuring
anonymity.

Data analysis
Descriptive and analytical statistics were used to
analyse the adolescents’ response to the activities.
In order to analyse the difference between the
misuse of androgenic anabolic steroids before
and after the appearance programme, �2 test and
Fisher’s exact test were used (Wonnacott and
Wonnacott, 1977). Statistical significance was set
at a level of p � 0.05.

RESULTS

The evaluation of the intervention programme
showed that the adolescents valued these group
discussions more than the other activities
performed during the same period, and that 99%
of the adolescents graded the anabolic
discussions as excellent or good (Table 1). The
misuse of androgenic anabolic steroid pills in the
primary health care area among 16-year-old boys
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Table 1: Evaluation of adolescent perception
(frequency in numbers) of the different activities
during a health week in one of the schools
examined (n = 149, males and females,
age 16–17 years)

Excellent Good Less good Bad

Police 0 39 48 62
Civil defence 0 19 49 81
Concert 42 33 49 25
Sports activities 49 36 39 25
Resuscitation 25 44 41 40
Women’s aid 31 36 41 41
Anabolic discussion 111 37 1 0
Follow-up discussion 

on anabolics
87 59 3 0

Self-care 3 72 22 52
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did not change significantly, as it was 11% before
and 6.0% after the intervention; however, the
misuse of injections of androgenic anabolic
steroids significantly decreased from 5.3%
before to 1.2% after the intervention (Table 2).
Among 17-year-old boys, no significant changes
occurred after the intervention (Table 2).
Concerning the attitudes towards the steroid
hormones after the intervention, the results
showed that 2% approved and 77% disapproved
of androgenic anabolic steroids. With respect to
appearance, 95% of male adolescents expressed
the sentiment that females do not prefer men
with big muscles. The rest of the boys expressed
that they do. A subanalysis of boys who had used
androgenic anabolic steroids showed that there
were significant differences between them and
other male adolescents, as they trained more at
gyms to improve their muscle volume, and used
more alcohol and more narcotic drugs. These
boys reported that the drugs were not as harmful
as they were thought to be by non-misusers, and
that girls prefer boys with big muscles; both
results were significant.

DISCUSSION

Designing a strategy to reduce the use of
androgenic anabolic steroids among youth is a
difficult issue. Most studies have been performed
at the school level, where it has been difficult in
evaluations to detect effects on behaviour
(Levin et al., 1988; Bremberg and Arborelius,
1994; Dusenbury et al., 1997). Previous studies
(Goldberg et al., 1990; Goldberg et al., 1991;
Dusenbury et al., 1997) have even shown that the
misuse of androgenic anabolic steroids increased
after educational programmes. Therefore
information about androgenic anabolic steroids
was not given in this study unless the teenagers

themselves asked for it. A previous intervention
programme among athletes showed positive
effects on the attitudes towards anabolic steroids
after sex-specific, team-centred, positive alterna-
tive training education (Goldberg et al., 1996a;
Goldberg et al., 1996b; Goldberg et al., 2000).
These experiences inspired us to concentrate on
positive information regarding teenage lifestyles
and interests. In this appearance programme, 
we focused on the key issues behind some male
adolescents’ ambitions about improving their
appearance using anabolic steroids, as
appearance has been shown to be the most
common reason for misuse of this drug (Buckley
et al., 1988; Johnson et al., 1989; Andersson and
Hibell, 1995; Nilsson, 1995; Anderson et al., 1997;
Bahrke et al., 1998; Kindlundh et al., 1999). The
intervention programme was well received by the
adolescents, who obviously found the study
sessions and discussions valuable. Health
workers tried to influence the adolescents’
attitudes towards appearance by making them
aware of appearance ideals presented in the
media, and teenage girls’ views on appearance
and behaviour. The fact that the two-wave cross-
sectional survey showed a tendency to decrease
the use of anabolics among 16- to 17-year-old
males confirms that at least the use of these drugs
did not increase after the programme, as was
reported by other authors (Goldberg et al., 1990;
Goldberg et al., 1991; Dusenbury et al., 1997). It
therefore appears that our strategy, based on
study sessions and group discussions led by youth
leaders, was successful.

It is sometimes difficult to disentangle
programme effects from those of initiatives taken
by individual teachers or other health workers,
who all have individual personalities and special
interests. Furthermore, other information may
have influenced the adolescents to avoid steroid
hormones, as these drugs were discussed
frequently in the media during this period. Our
pre-study education of all selected health workers
focused on a similarity in the strategy of using
youth confidence by the selected leaders, and
training these in conducting group discussions
focusing on strengthening self-confidence. We
used the fact that adolescents are sensitive to peer
pressure. Peer pressure is sometimes negative, but
can also be used in a positive way, as in this study.
We tried to focus some boys’ negative attitudes
towards anabolics in the group discussion and to
help youths strengthen this view in the groups. 
It was also important to have girls present
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Table 2: Frequency (%) of misuse of androgenic
anabolic steroid tablets and injections in the total
population of male adolescents before (n = 345)
and after (n = 451) the intervention in a
Swedish primary health care area

Before After p-value

Tablets, 16-year-olds 11.0 6.0 0.084
Tablets, 17-year-olds 3.9 3.0 0.61
Injections, 16-year-olds 5.3 1.2 0.035
Injections, 17-year-olds 0.48 1.0 0.62
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throughout the discussions, since we have shown
previously (Nilsson et al., 2001) that girls have
more negative attitudes than boys towards
androgenic anabolic steroids. These positive
effects seemed to manifest after the intervention,
but we do not know if this is a result of our
intervention or something that happened
spontaneously among youth at this time.

Designing a strategy to reduce the use of
androgenic anabolic steroids among youth is a
difficult issue. The evaluation of such a
programme is also difficult. We have used self-
reported questionnaires, which have limitations
but have been evaluated and found to be valid,
for example for comparative studies (Andersson
and Hibell, 1995); these provided a good
overview, but not a definite answer. The potential
problem of teenagers over-reporting misuse in
order to act as ‘tough guys’ or under-reporting, 
as the misuse is not allowed in school, has 
been minimized by securing anonymity for the
teenagers during the examination. It might
also have been valuable to perform drug tests
on the teenagers, but would have been very
expensive (US$250 for each test) and ethically
questionable.

Another limitation of the study is the use of two
independent cross-sectional surveys, built on the
pre-/post-measure design, since we did not follow
the same group over time. As misuse among 
14- and 15-year-olds is less frequent than among
16- and 17-year-olds, especially as we measure the
lifetime misuse of anabolics, we have chosen to
measure the prevalence figures among the 16- and
17-year-olds in the study area after the
intervention, and to compare the results with 
those of 16- and 17-year-olds in the same area
before the intervention. By using this pre-/post-
measure design, we generated representative
material in order to compare misuse before and
after the intervention in a proper manner.

Bremberg (Bremberg, 1998) stressed the
importance of focusing on mental aspects in
health promotion for adolescents, a strategy that
we have used in the intervention programme by
aiming to strengthen self-confidence during
discussions. Health workers tried to help the
teenagers decide by themselves and to be more
aware of their qualities. We also discussed
normal behaviour and everybody’s unique
appearances, as well as specific appearances and
positions of photo models. The ideals focused
upon by the ordinary mass media were brought
up and discussed. Our discussions have also been

reported and highlighted in local mass media in
an attractive way for teenagers, which we feel has
helped our programme.

If a safe way to prevent the misuse of anabolics
is found, it may also be possible to decrease the
misuse of other drugs, as boys who misuse
androgenic anabolic steroids use alcohol and
narcotic drugs more often than others (Nilsson,
1995). Unlike most other studies (Tennant et al.,
1973; Strosburger, 1989; Goldberg et al., 1990;
Goldberg et al., 1991), this study may indicate that
drug abuse among adolescents can be decreased
by preventive work focusing on appearance. Even
though all the misuse figures did not decrease
significantly, the health message has been well
heeded, as most of the male adolescents stated
that appearance is not the most important aspect
in relationships and they disapproved of the use
of androgenic anabolic steroids. This appearance
programme was frequently discussed in the local
media with good results, as the outcome of the
studied intervention programme did not increase
the misuse of anabolic steroids. This means that
the overall effect of the message of this interven-
tion programme and other information has been
positive and has created a positive inter-adoles-
cent atmosphere, and a group teenage attitude
against the misuse of anabolics may be formed as
a result. It is difficult to analyse whether the the
outcome of this study has been influenced by our
sessions, teenagers’ own attitude changes, medial
ideas or other aspects. However, the main thing is
that the outcome shows a positive tendency,
especially as the intervention programme pro-
bably had an impact by all these means. Our
experience should inspire future work based
upon these ideas.

CONCLUSIONS AND IMPLICATIONS

We have reported the design and evaluation of 
an appearance programme, which was performed
in order to prevent the misuse of androgenic 
anabolic steroids among adolescents in a primary
health care area in Sweden. The educational
content of the message was well received. This
appearance programme reached and influenced
the male adolescents, who are the main users. 
We have shown that there is a chance that this
programme may decrease the misuse of
androgenic anabolic steroids. Controlled studies
are needed to evaluate the effect of the
programme more conclusively.
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