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REVIEW ARTICLE

‘Sustaining masculinity’: a scoping review of anabolic androgenic steroid use by
older males

Evelyn Hearnea, Amanda Atkinsona , Ian Boardleyb , Jim McVeighc and Marie Claire Van Houta

aPublic Health Institute, Faculty of Health, Liverpool John Moores University, Liverpool, UK; bDepartment of Sociology, Manchester
Metropolitan University, Manchester, UK; cSchool of Sport Exercise & Rehabilitation Sciences, University of Birmingham, Birmingham, UK

ABSTRACT
In the past, research, policy and media have reported the use of anabolic androgenic steroids (AAS) pri-
marily among younger males. However, recent studies have indicated the presence of an older cohort
of men who use AAS in comparison to previous years. We carried out a scoping review of the extant
literature to map and describe what is known about the use of AAS by older men (>40 years). A sys-
tematic search collected and analysed empirical research and grey literature relevant to the research
question. Following application of inclusion and exclusion criteria, 44 studies were included which
were subsequently charted and thematically analysed. The records included originated from the UK,
USA, Canada, Australia, Slovenia, Norway, Spain, Turkey, Switzerland, Japan, and five global studies and
were published between 1996 and 2021. Age ranged overall from 14 to 78 years old, however our
review only discussed findings pertaining to those older than 40. Three main themes with subthemes
were generated as follows: 1) Characteristics of AAS Use; Self-reported Adverse Effects from AAS Use;
and Harms Diagnosed by Medical Professional. The review highlights the significant risks to hypothal-
amic-pituitary testicular function, cardiovascular health, and other organ systems as a result of the age-
ing man who is motivated to sustain masculine characteristics such as muscularity, youthfulness, sexual
function, and perceived desirability and attractiveness. Future research is required to further under-
stand the motivations of older men who use AAS. Furthermore, there is a need for age-specific
research and recommendations to inform future policy and practice pertaining so that age-appropriate
healthcare and policy decisions can be made in the future.
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Background

The use of substances to modify physical appearance or ath-
letic performance is not a new phenomenon. Image and per-
formance enhancing drugs (IPEDs) are commonly used by
individuals who want to improve physical strength and mus-
cularity as well as having a healthy and attractive body
(Brennan et al., 2017). IPEDs are pharmacologic agents with a
variety of different functions on a person’s body. They
include a range of substances whose function is primarily for
the promotion of muscle growth, in particular anabolic
androgenic steroids (AAS) which have received the most
empirical attention for their non-medical use (Korkia &
Stimson, 1993; McVeigh & Begley, 2017; Pope et al., 2014;
Sagoe et al., 2014).

AAS are synthetic derivatives of testosterone, the primary
male hormone which is accountable for masculinising (andro-
genic) and tissue building (anabolic) effects in males
(Kanayama & Pope, 2018; Yesalis & Bahrke, 1995). The current
study focuses on non-prescribed AAS use only. AAS are not
typically consumed for intoxication or immediate

psychoactive gratification (Bates et al., 2019). They are pri-
marily taken to increase muscle size, definition and strength
(Evans-Brown et al., 2012; McVeigh et al., 2012; van de Ven
et al., 2019; Zahnow et al., 2018), however, they can produce
rewarding secondary effects such as euphoria, increased
libido, and increased self-confidence (Kanayama et al., 2009).
More recently, research has reported the use of AAS for what
is considered self-medicated testosterone replacement
therapy (TRT) (Underwood et al., 2021). Those men were self-
medicating with AAS as they either had not met the thresh-
old for low testosterone diagnosis, had met the criteria but
refused treatment by a physician, did not trust physicians so
would not attend with low testosterone symptoms, or felt
that black market testosterone is less expensive and eas-
ily accessible.

In the past global lifetime AAS prevalence rates were esti-
mated at 3.3% with use higher amongst males (6.4%) than
females (1.6%) (Sagoe et al., 2014). In the UK data from nee-
dle and syringe programmes (NSPs) in the UK observed a
threefold increase over a ten year period in the number of
clients who use AAS accessing services which accounts for
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54.9% of clients (McVeigh & Begley, 2017). Prevalence estima-
tions in the UK have been largely based on a household
population-based survey; the Crime Survey for England and
Wales (CSEW), has indicated that 31,000 people between
aged 16–59 years are reportedly using AAS (Office for
National Statistics, 2020). However, new and emerging
research has reported that this is an under-estimation and it
is likely ten-times higher than this (Hope et al., 2022) which
is similar to estimates in the US (Pope et al., 2014) and wider
regions globally (Sagoe et al., 2014).

Age of initiation to AAS use is reportedly also increasing
compared to previous years (Bates & McVeigh, 2016; Begley
et al., 2017). A systematic review of the trajectory of AAS use
in 2014 reported most men who use AAS initiating use
before 30 years of age (Sagoe et al., 2014). However, NSP
data in the UK has observed an increased median age of AAS
using clients from age 25 years in 1995 compared to 30 years
in 2015 (Begley et al., 2017; McVeigh & Begley, 2017).

AAS use has been investigated in different settings such
as gyms (Begley et al., 2017; Monaghan, 2001; Salinas et al.,
2019), NSPs/drug and healthcare services (Bates & McVeigh,
2016), online communities/fora (Bonnecaze et al., 2020;
Chandler & McVeigh, 2014; Perry et al., 2005; Underwood,
2017; Underwood et al., 2021); Underwood & Olson, 2019and
among different user groups. Identified groups are generally
non-competitive weightlifters, bodybuilders, recreational gym
users (Begley et al., 2017), those who use for occupational
benefits such as police (Hoberman, 2017) and security per-
sonnel/doormen (Monaghan, 2003), and those who use for
TRT purposes (Underwood et al., 2021).

Research documents a number of motivating and influenc-
ing factors for AAS use such as to increase muscle mass and
strength (Christiansen et al., 2016; Zahnow et al., 2018), to
improve self-esteem and athletic performance (Petersson
et al., 2010), to decrease muscle dysmorphia symptoms and
body dissatisfaction (Greenway & Price, 2018), and for occu-
pational reasons (Monaghan, 2003). However, motivations for
AAS use are often complex and multi-faceted, and depend-
ent on a variety of factors related to the individual them-
selves, their wider social network, and community,
institutional, and societal influences which often change over
time (Bates et al., 2019). Socio-cultural pressures drive an
image and body conscious society defined by consumerism
(Ricciardelli & Williams, 2012), particularly media saturation of
idealised bodies which over time becomes normalised in
society (Boothroyd et al., 2016; Thornborrow et al., 2020). For
example, a v-shaped muscular body with particularly
enhanced upper body, a flat stomach and low body fat per-
centage (Leit et al., 2001) known as a ‘mesomorph’ body
(Grogan, 1999). Having a muscular body displayed as well-
developed muscle mass is significant for masculine identity
as it denotes strength and sexuality (Griffiths et al., 2015). A
man’s failure to reach these media ideals of masculinity and
muscularity can cause anxiety or stress, regarding gender
role for the man, who will in then try to reach this goal by
any means possible (Walker & Joubert, 2011). Brennan et al.
(2013) found that whilst risky drug taking practices such as
injecting untested AAS products and with minimal medical
support in place, the goal of body, image enhancement and

perceived perfection justifies the behaviours and risks taken
by the users.

The physical and psychological harms associated with the
use of AAS are well documented (Pope et al., 2014) particu-
larly those related to major organs and systems (Hartgens &
Kuipers, 2004). Furthermore, the harms resulting from inject-
ing AAS sourced from illicit unregulated markets which are
potentially adulterated are a concern (Brennan et al., 2018;
Coomber et al., 2014; Hope et al., 2015; Kimergard et al.,
2014; van de Ven, 2016) such as localised injection site infec-
tions (Hope et al., 2015) and the transmission of blood borne
viruses (BBVs) (Hope et al., 2013, 2021). The risk of BBV trans-
mission however is lower among people who inject AAS and
other IPEDs than those who inject psychoactive drugs (Hope
et al., 2013). This may be due to the difference in injecting
practices such as being on an off-cycle period (ACMD, 2010),
injecting less frequently during an on-cycle period (Hope
et al., 2015), and lower rates of needle-sharing among this
cohort (Day et al., 2008; Hanley Santos & Coomber, 2017;
Rowe et al., 2017).

Of concern is the long-term morbidity and mortality
resulting from damage to cardiovascular health (Baggish
et al., 2017; Darke et al., 2014; Frati et al., 2015; McCullough
et al., 2021), the liver (Creagh et al., 1988; Schumacher et al.,
1999), and cognitive effects from long-term high-dose AAS
use (Bjørnebekk et al., 2019; Kanayama et al., 2013). Long-
term high doses of AAS can be the result in changing pat-
terns of use over time, from cycling i.e. an on-cycle period
followed by an off-cycle period; to continuous cycles that
include a high-dose period and a lower dose period known
as ‘blast and cruise’ (Chandler & McVeigh, 2014; McVeigh &
Begley, 2017). This results in the individual continuously
using AAS, which is a concern for their health and the possi-
bility of recovery from AAS related health issues. People who
use AAS are often aware of risks to health however they con-
tinue to use them as they believe the benefits outweigh the
harms (Maycock & Howat, 2005). This can be for a number of
reasons such as fear of loss of muscle mass and social status,
or withdrawal-like symptoms such as low mood, low libido,
and depression (Griffiths et al., 2017; Kanayama et al., 2015;
Pope & Kanayama, 2022).

Prolonged use of AAS is a concern as it can result in ana-
bolic steroid induced hypogonadism (ASIH), also known as
secondary hypogonadism. This occurs as hypothalamic-pituit-
ary testicular (HPT) function is suppressed (Kanayama et al.,
2008, 2015) and natural testosterone function cannot recover,
which may result in ASIH even long after cessation of AAS
use (Kanayama et al., 2015; Tan & Scally, 2009). Symptoms of
ASIH have been reported to include erectile dysfunction,
infertility, decreased sex drive, and depression (Kanayama
et al., 2015; Pope & Kanayama, 2022). This is a concern for
older males who experience lowered testosterone levels and
decreased HPT function as part of the natural ageing process
(Bhasin et al., 2006) and may be an indicator as to why some
initiate, continue, or restart the use of AAS, particularly when
the body is ageing.

We do know that many people who use AAS in the gen-
eral population who began using in their youth in the 1980s
and have a lifetime history of AAS use, are now in their 50 s
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or older and may present to health services with AAS related
health issues such as cardiomyopathy and atherosclerotic dis-
ease (Kanayama et al., 2008; Kanayama & Pope, 2018). In
2017, media reports emerged, of men using testosterone pur-
chased on the illicit market for self-prescribed TRT to increase
libido, mood and the desire to look younger (Kemp, 2017;
Marsh, 2017; Moody, 2017). Whilst media reports are anec-
dotal, this may be supported by the increased age of initi-
ation to AAS use and ageing cohort effect. Considering the
reported rise in age of initiation to AAS use, and the harms
of long-term AAS use, specifically the effect on HPT function,
we conducted a scoping review of extant literature to
describe and map what is known about the use of AAS
among older men (>40).

Methodology

Scoping reviews

Scoping reviews are increasingly used to address broader
research questions than systematic reviews can answer
(Arksey & O’Malley, 2005; Khalil et al., 2016; Levac et al., 2010;
Peters et al., 2015). Tricco et al. (2018, p. 1) define a scoping
review approach as ‘a type of knowledge synthesis, following a
systematic approach to map evidence on a topic and identify-
ing main concepts, theories, sources, and knowledge gaps’. This
approach is generally adopted to identify knowledge gaps,
examine the nature/characteristics, size, and the range/var-
iety) of a specific subject (in the case of this research, men
who use AAS), summarise the findings of a large diverse
body of knowledge, and propose health agendas for future
policy, interventions and research (Arksey & O’Malley, 2005;
Brandt et al., 2014; Daudt et al., 2013; Levac et al., 2010;
Tricco et al., 2016).

Search strategy

The review approach was underpinned by the research ques-
tion: ‘What is known about the use of anabolic steroids by

older men?’ We defined an older man as older than 40 years
of age for two reasons. First, there is only one quantitative
study in the USA, with specific focus on the older male who
uses AAS (Ip et al., 2015). This study considered those aged
>40 as ‘older’ and based this choice on emerging evidence
of a subset of individuals older than 40 using AAS (Cohen
et al., 2007; Hakansson et al., 2012; Ip et al., 2011; Perry et al.,
2005). Whilst some UK studies (see (Begley et al., 2017;
Chandler & McVeigh, 2014; Korkia, 1994; Lenehan et al., 1996;
McVeigh et al., 2015), report older males (>40) in their demo-
graphic findings, none have specifically focused on older
men who use AAS (OMAAS). Secondly, the UK national IPED
survey in 2017 reported a similar proportion of men under
25 (17%) using AAS and those over 40 years of age (20%)
(Begley et al., 2017) indicating a possible emerging cohort of
men older than 40 using AAS.

Arksey and O’Malley’s (2005) five-stage iterative process
scoping review methodology was closely adhered to. The five
stages are: (1) identifying the essential research question, (2)
identifying relevant studies, (3) study selection, (4) charting
the data, and (5) collecting, summarising, and reporting the
results. A search was undertaken in April 2022, in Liverpool
John Moores University Library catalogues using the follow-
ing databases: Scopus, MEDLINE, CINAHL, PsychINFO,
SPORTDiscus, Cochrane, PubMED, Web of Science and Wiley.
There was no restriction on publication dates when carrying
out searches. Search terms used were broad to ensure
records pertaining to AAS use were included (see Table 1).
Inclusion criteria focused on the use of AAS among men
older than 40 years of age (see Table 2). We reviewed rele-
vant and available published empirical and grey literature in
the English language.

Study selection

The initial search identified 10,355 records based on the
search terms outlined in Table 1, which were then imported
into EndnoteVR citation manager where they were managed
and categorised. Following initial examination by author one

Table 1. Search Strategy/Terms.

S1 TI “anabolic–androgenic steroid�” OR “anabolic steroid�” OR “anabolic androgenic steroid�” OR AB “anabolic–androgenic steroid�” OR
“anabolic steroid�” OR “anabolic androgenic steroid�”

S2 TI “image and performance enhanc� drug�” OR “performance and image enhanc� drug�” OR “performance enhance� drug�” OR
“performance enhance� substance�” OR AB “image and performance enhanc� drug�” OR “performance and image enhanc� drug�” OR
“performance enhance� drug�” OR “performance enhance� substance�”

S3 TI "anabolic–androgenic steroid�” OR “anabolic steroid�” OR “anabolic androgenic steroid�" OR AB "anabolic–androgenic steroid�” OR
“anabolic steroid�” OR “anabolic androgenic steroid�" AND TX “Boldenone” OR “Masteron” OR “Mesterolone” OR “Metandione” OR
“Methandrostenolone” OR “Methenolone” OR “Nandrolone�” OR “Oxandrolone” OR “Oxymetholone” OR “Stanozolol” OR “Sustanon” OR
“Testosterone�” OR “Trenbolone�”

S4 TI “image and performance enhanc� drug�” OR “performance and image enhanc� drug�” OR “performance enhance� drug�” OR
“performance enhance� substance�” AND TX “Boldenone” OR “Masteron” OR “Mesterolone” OR “Metandione” OR
“Methandrostenolone” OR “Methenolone” OR “Nandrolone�” OR “Oxandrolone” OR “Oxymetholone” OR “Stanozolol” OR “Sustanon” OR
“Testosterone�” OR “Trenbolone�”

S5 S1 OR S2 OR S3 OR S4
S6 Limit to: English language, Human Studies

Table 2. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

English articles.
Articles that referred to male anabolic steroid use.
Evidence of AAS use among males older than 40.
Non-prescribed AAS Use

Articles in any language other than English.
Animal studies.
In-vitro studies.
Prescribed AAS use.
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(EH), 9,755 records were removed (e.g. duplicates, animal
studies, female only studies) (see flow chart for detailed break-
down). This was followed by title and abstract screening of
the remaining 600 records. Studies included were empirical
studies in peer-reviewed journals, clinical case reports, and
grey literature such as national policy reports and documents
and needs assessments. At this stage, 600 records were iden-
tified for charting and full text screening whereby a further
512 were removed leaving a final number of 88. Manual
hand-searching of the reference lists of these eighty-nine
records was carried out as an additional step to capture any
further empirical studies and in particular grey literature,
resulting in a final number of 165 records for charting and
analysis. A final search for grey literature was carried out on
google and on websites of relevant public health and com-
munity organisations. This phase was supported by a key
expert consultation exercise with a multi-stake holder expert
group representing key identified academics working in the
field, professionals and former people who use AAS, in order
to identify any gaps in what was retrieved. From this analysis,
a further 121 records were removed from the final dataset as,
whilst their demographics had age-ranges higher than 40,
the findings did not distinguish the age-ranges and so were
not included in the review (see Supplementary Table). At this
stage author two reviewed and agreed on the included
records, which was carried out to avoid possible bias and
subjective interpretation of author one. The final dataset con-
sisted of 44 records for inclusion in the review.

Charting

Using Microsoft Excel, a spreadsheet was created to chart
relevant data with the headings: author, year of publication,
country of publication, study type, sample type, sample size,
age range, age of first AAS use, mean/median age, and key
findings pertaining to men older than 40 years. The extracted
data were then thematically analysed to identify commonal-
ities, emergent issues, themes, and gaps in the literature
using Microsoft Excel spreadsheet. The spreadsheet data
extraction table was broad, to ensure all records included
were thoroughly analysed. Keywords and themes emerging
were charted in parallel to the data extraction. Author one
re-read the textual dataset numerous times so as to familiar-
ise with the data and coded emergent themes. Themes were
then reviewed and cross checked by all members of the
research team who have specialist expert knowledge in scop-
ing review methods and IPED use, which guided the final
reporting of the results. Disagreements were addressed
through discussion among all authors (Table 3).

Results

Profile of studies included

The final 44 records comprised of qualitative studies (n¼ 3),
surveys (n¼ 8), mixed method studies (n¼ 2), retrospective
data analysis (n¼ 2), clinical case reports (n¼ 23), forensic
case reports (n¼ 2), observational studies (n¼ 1), prospective
studies (n¼ 1), biomedical analysis (n¼ 1) and reviews (n¼ 1).

The records originated from a variety of different countries
including the UK (Bates & McVeigh, 2016; Begley et al., 2017;
Boregowda et al., 2011; Graham et al., 2006; Hanley Santos &
Coomber, 2017; Kimergard, 2015; Kimergard & McVeigh, 2014;
Lenehan et al., 1996; McVeigh & Begley, 2017; Patil et al.,
2007; Ravindran et al., 2020; Zahnow et al., 2018), the USA
(Ahlgrim & Guglin, 2009; Ahmed et al., 2019; Baggish et al.,
2017; Cabb et al., 2016; Cohen et al., 2007; Colburn et al.,
2017; Farzam, 2021; Flo et al., 2018; Gangadharamurthy et al.,
2018; Ip et al., 2015; Kovac et al., 2015; Long et al., 2019;
Pope et al., 2021; Rashid, 2000; Rothman et al., 2011; Shiber,
2013; Shinya et al., 2013), Slovenia (Alibegovi�c, 2018), Canada
(Rosenfeld et al., 2011; Weinreb et al., 2010), Australia (Ding
et al., 2013; Lovelock et al., 2021), Norway (Havnes et al.,
2019), Spain (Llamas-Velasco et al., 2021), Japan Tashiro et al.
(2021), Switzerland (Fisler et al., 2018), Turkey (Ilhan et al.,
2010) and five global studies (Bonnecaze et al., 2020;
Chandler & McVeigh, 2014; Christiansen et al., 2016; Harvey
et al., 2021; Zahnow et al., 2017). Studies included ranged
from 1996 to 2021. Participants in the included studies were
described as gym users, bodybuilders, athletes, IPED users,
prisoners, needle and syringe program (NSP)/Harm reduction
service clients, men who have sex with men (MSM), online
bodybuilding, fitness and health forum members, and patients
from clinical settings. It must be noted that these terms are
interchangeable and not mutually exclusive within studies.
Oldest age reported in studies included was 78 years.
Following final charting and analysis of the data as outlined
above, three themes with subthemes emerged: 1)
Characteristics of AAS Use (age of initiation, motivations for
use, sustained harmful patterns of use); 2) Self-Reported
Adverse Effects from AAS Use (effects on sexual function and
fertility, other self-reported adverse effects); and 3) Health
Harms Diagnosed by a Medical Professional (cardiovascular
harms, hepatotoxicity, other diagnosed health issues, experi-
ences of healthcare) (see Table 4 for themes).

Theme 1: characteristics of AAS use
Age of initiation. First use of AAS at aged 40 years or older
was reported in eight studies. These were in the UK (Bates &
McVeigh, 2016; Begley et al., 2017; Lenehan et al., 1996), USA
(Ip et al., 2015; Rothman et al., 2011), Norway (Havnes et al.,
2019) and two global studies (Bonnecaze et al., 2020; Harvey
et al., 2021). The global study by Bonnecaze et al. (2020)
included respondents from the USA, Canada, Europe,
Australia, New Zealand, Asia, and Africa, with 7% (175/2385)
of the total participants having initiated AAS use when older
than 40 (Bonnecaze et al., 2020). Harvey et al. (2021) reported
oldest age of initiation to use at 57 years in their global study
which included fifteen different countries. The oldest
reported age of initiation among all studies was 69 years (Ip
et al., 2015). Another US study reported older age of initi-
ation by a male who began at 68 years old (Cohen et al.,
2007). Recruitment for both US studies was primarily using
online methods aimed at those using AAS and engaging in
regular strength training.

In the UK, national annual IPED surveys reported age of
initiation for both oral and injectable AAS (Bates & McVeigh,
2016; Begley et al., 2017; Chandler & McVeigh, 2014). In 2013

30 E. HEARNE ET AL.

https://doi.org/10.1080/09687637.2022.2132135


Ta
bl
e
3.

Ch
ar
tin

g
of

re
co
rd
s.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Ah
lg
rim

an
d
G
ug

lin
(2
00
9)
.A

na
bo

lic
s

an
d
ca
rd
io
m
yo
pa
th
y
in

a
bo

dy
bu

ild
er
:c
as
e
re
po

rt
an
d

lit
er
at
ur
e
re
vi
ew

.
Cl
in
ic
al

ca
se

re
po

rt
.

Sa
m
pl
e
n
¼
1

Ag
e
¼
41

U
SA

41
-y
ea
r-
ol
d
bo

dy
bu

ild
er

w
ith

se
ve
re

sy
st
ol
ic
dy
sf
un

ct
io
n
an
d
Cl
as
s
IV

he
ar
t
fa
ilu
re

de
sp
ite

m
ax
im
al

m
ed
ic
al
th
er
ap
y
tw
o
w
ee
ks

pr
io
r.

23
ye
ar
s
re
si
st
an
ce

tr
ai
ni
ng

.
D
is
cl
os
ed

AA
S
us
e
on

fir
st

ad
m
is
si
on

in
20
07
.

Pa
tt
er
ns
:L
as
t
us
ed

AA
S
(2
50
m
g
te
st

en
an
th
at
e
in
je
ct
ed

ev
er
y
5t
h
da
y
fo
r
6-

w
ee
k
cy
cl
e)

in
20
08

(4
ye
ar
s
pr
io
r
to

pr
es
en
tin

g)
.A

ls
o
us
ed

fu
ro
se
m
id
e,

sp
iro

no
la
ct
on

e,
an
d
hy
dr
oc
hl
or
ot
hi
az
id
e

be
fo
re

co
m
pe
tit
io
ns

to
lo
se

w
ei
gh

t.
M
ot
iv
at
io
ns
:F

or
co
m
pe
tit
iv
e
BB

:
pr
ev
io
us
ly
se
m
i-p

ro
fe
ss
io
na
l,
na
tio

na
l

cl
as
s
bo

dy
bu

ild
er
.

Se
ve
re

sy
st
ol
ic
dy
sf
un

ct
io
n
an
d
Cl
as
s
IV

he
ar
t
fa
ilu
re
.

D
ia
gn

os
ed

w
ith

ca
rd
io
m
yo
pa
th
y
in

20
06

w
hi
ch

re
so
lv
ed

in
20
07
.

Pr
es
en
te
d
in

20
07

w
ith

br
ea
th
le
ss
ne
ss
,f
at
ig
ue
,a
nd

dy
sp
no

ea
,a
ffe

ct
in
g
hi
s
ab
ili
ty

to
ca
rr
y
ou

t
re
si
st
an
ce

tr
ai
ni
ng

.

Th
e
pa
tie
nt
’s
ca
rd
ia
c
fa
ilu
re

w
as

as
so
ci
at
ed

w
ith

th
e
us
e
of

AA
S

an
d
ot
he
r
IP
ED

s
an
d
co
nt
in
ui
ng

to
ca
rr
y
ou

t
he
av
y
re
si
st
an
ce

tr
ai
ni
ng

af
te
r
be
in
g
di
ag
no

se
d.

Th
is
re
su
lte
d
in

th
e
pa
tie
nt

be
in
g
ev
al
ua
te
d
fo
r
a

he
ar
t
tr
an
sp
la
nt
.

Ah
m
ed

et
al
.(
20
19
).
Bo

dy
bu

ild
in
g

G
on

e
W
ro
ng

:A
na
bo

lic
St
er
oi
d

In
du

ce
d
Ca
rd
io
m
yo
pa
th
y.

Cl
in
ic
al

ca
se

re
po

rt
.

Sa
m
pl
e
n
¼
1

Ag
e
¼
48

U
SA

48
-y
ea
r-
ol
d
m
al
e
pr
es
en
te
d
w
ith

sh
or
tn
es
s
of

br
ea
th
,n

au
se
a,
an
d

ab
do

m
in
al

bl
oa
tin

g.
H
e
sh
ow

ed
fo
r

hi
gh

te
st
os
te
ro
ne

le
ve
l2

60
7
ng

/d
l

(n
or
m
al

24
1–
82
7)
.

AA
S
in
du

ce
d
ca
rd
io
m
yo
pa
th
y
w
as

di
ag
no

se
d.

D
is
cl
os
ed

AA
S
us
e
on

ad
m
is
si
on

.

Pa
tt
er
ns
:P

re
sc
rip

tio
n
te
st
os
te
ro
ne

su
pp

le
m
en
ta
tio

n
fo
r
5
ye
ar
s
re
po

rt
ed

by
pa
tie
nt
;h

ow
ev
er
,t
hi
s
w
as

no
t

cl
os
el
y
m
on

ito
re
d,

an
d
us
e
w
as

re
po

rt
ed
ly
ab
us
ed
.P

at
ie
nt

ha
d
co
nc
er
ns

re
ga
rd
in
g
ce
ss
at
io
n
of

AA
S
fo
r
fe
ar

of
lo
si
ng

m
us
cl
e
m
as
s.

M
ot
iv
at
io
ns
:T

o
in
cr
ea
se

m
us
cl
e
m
as
s.

Se
ve
re

di
la
te
d
ca
rd
io
m
yo
pa
th
y,
liv
er

dy
sf
un

ct
io
n
an
d
m
oo
d
w
as

af
fe
ct
ed
.

H
e
re
ce
iv
ed

ps
yc
ho

so
ci
al

tr
ea
tm

en
t

to
ai
d
w
ith

hi
s
fe
ar

of
lo
si
ng

m
us
cl
e
m
as
s
w
hi
ls
t
no

t
us
in
g

AA
S.

H
e
m
ad
e
a
fu
ll
re
co
ve
ry

in
on

e
m
on

th
.

Al
ib
eg
ov
i� c
(2
01
8)
.T
es
tic
ul
ar

m
or
ph

ol
og

y
in

hy
po

go
na
do

tr
op

ic
hy
po

go
na
di
sm

af
te
r
th
e
ab
us
e
of

an
ab
ol
ic
st
er
oi
ds
.

Fo
re
ns
ic
ca
se

re
po

rt
.

Sa
m
pl
e
n
¼
1
de
ce
as
ed

m
al
e.

Ag
e
¼
57

Sl
ov
en
ia

A
ca
se

re
po

rt
of

a
m
an

w
ho

co
m
m
itt
ed

su
ic
id
e
af
te
r
a
hi
st
or
y
of

ag
gr
es
si
ve

be
ha
vi
ou

r
an
d
re
po

rt
ed

ph
ys
ic
al

ab
us
e
of

hi
s
w
ife
.

Pa
tt
er
ns
:I
nj
ec
te
d
w
ith

AA
S
fo
r
an

un
sp
ec
ifi
ed

lo
ng

pe
rio

d
of

tim
e.
H
e
al
so

co
ns
um

ed
Ci
al
is
pi
lls

(t
ad
al
af
il)

fo
r

er
ec
til
e
dy
sf
un

ct
io
n.

M
ot
iv
at
io
ns
:N

R

Th
e
au
to
ps
y
re
ve
al
ed

se
co
nd

ar
y

hy
po

go
na
di
sm

as
a
re
su
lt
of

an
ab
ol
ic
st
er
oi
d
ab
us
e.

A
m
or
e
ac
cu
ra
te

an
al
ys
is
co
nf
irm

ed
an

ov
er
do

se
of

AA
S.

Ba
gg

is
h
et

al
.(
20
17
).
Ca
rd
io
va
sc
ul
ar

To
xi
ci
ty

of
Ill
ic
it
An

ab
ol
ic
-

An
dr
og

en
ic
St
er
oi
d
U
se
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e.

O
bs
er
va
tio

na
ls
tu
dy

us
in
g

a
cr
os
s-
se
ct
io
na
lc
oh

or
t
de
si
gn

.
Sa
m
pl
e
n
¼
86

w
ei
gh

tli
ft
er
s
re
cr
ui
te
d
at

gy
m
s.

Ag
e
ra
ng
e
¼
39
–4
7;

M
ed
ia
n
ag
e
¼
42
;

Ag
e
of

fir
st
us
e
¼
19
–3
0

U
SA

Ag
e
ra
ng

e
39
–4
7
so

in
cl
ud

in
g
th
is

pa
pe
r
in

th
e
ol
de
r
m
al
e
AA

S
us
er

ca
te
go

ry
.

Th
is
is
th
e
fir
st

co
nt
ro
lle
d
st
ud

y
to

de
m
on

st
ra
te

th
at

lo
ng

-t
er
m

AA
S

us
e
is
as
so
ci
at
ed

w
ith

sy
st
ol
ic
an
d

di
as
to
lic

m
yo
ca
rd
ia
ld

ys
fu
nc
tio

n,
an
d
co
ro
na
ry

at
he
ro
sc
le
ro
si
s.

Sy
st
ol
ic
fu
nc
tio

n
w
as

fo
un

d
to

re
co
ve
r
on

ce
ss
at
io
n
of

AA
S
bu

t
di
as
to
lic

dy
sf
un

ct
io
n
w
as

le
ss

re
ve
rs
ib
le
.A

th
er
os
cl
er
ot
ic
di
se
as
e

st
ro
ng

ly
lin
ke
d
to

lif
et
im
e
us
e

of
AA

S.

Pa
tt
er
ns
:C

um
ul
at
iv
e
lif
et
im
e
to
ta
l

du
ra
tio

n
of

AA
S
us
e
m
ed
ia
n
7.
4
ye
ar
s.

Cu
m
ul
at
iv
e
lif
et
im
e
do

se
of

AA
S,
16
6–
60
8g

(n
¼
36
6)
.

M
ot
iv
at
io
ns
:N

R

Lo
ng

-t
er
m

us
e
of

AA
S
as
so
ci
at
ed

w
ith

m
yo
ca
rd
ia
ld

ys
fu
nc
tio

n
an
d

ac
ce
le
ra
te
d
co
ro
na
ry

at
he
ro
sc
le
ro
si
s.

Pr
em

at
ur
e
co
ro
na
ry

ar
te
ry

di
se
as
e

an
d
LV

dy
sf
un

ct
io
n
as
so
ci
at
ed

w
ith

AA
S
us
e.
Fi
nd

in
gs

in
fo
rm

pu
bl
ic
he
al
th

in
iti
at
iv
es

to
co
nt
ro
le

xp
os
ur
e
to

AA
S
an
d

pr
ov
id
e
he
al
th
ca
re

pr
ov
id
er
s

im
pr
ov
e
pa
tie
nt

ca
re
.

Ba
te
s
an
d
M
cV
ei
gh

(2
01
6)
.I
m
ag
e
an
d

Pe
rf
or
m
an
ce

En
ha
nc
in
g
D
ru
gs

20
15

Su
rv
ey

Re
su
lts
.

Re
po

rt
Q
ua
nt
ita
tiv
e.

Su
rv
ey

of
IP
ED

us
er
s

re
cr
ui
te
d
pr
ed
om

in
an
tly

gy
m
s
an
d

sp
or
ts

se
tt
in
gs
.A

ls
o,

dr
ug

an
d

he
al
th

se
rv
ic
es
,N

SP
sb

an
d
on

on
lin
e

fo
ru
m
s.

Sa
m
pl
e
n
¼

63
6;

Ag
e-
ra
ng
e
¼
16
–6
8;

M
ea
n
¼

30
;M

ed
ia
n
¼

29
;A

ge
of

fir
st

us
e
¼

19
–4
1þ

U
K

St
ud

y
fo
cu
se
d
on

al
lI
PE
D
s.
65
%

re
po

rt
ed

bo
th

or
al
an
d
in
je
ct
ab
le

IP
ED

s.
M
os
t
co
m
m
on

ly
us
ed

AA
S

re
po

rt
ed

w
as

D
ec
a
D
ur
ab
ol
in

(3
8%

),
fo
llo
w
ed

by
te
st
os
te
ro
ne

en
an
th
at
e

&
Su
st
an
on

.P
ol
yp
ha
rm

ac
y
of

AA
S

an
d
ot
he
r
IP
ED

s
fo
r
oe
st
ro
ge
n

co
nt
ro
l,
PC

T,
an
d
fa
t
lo
ss

re
po

rt
ed
.

M
ot
iv
at
io
ns

pr
im
ar
ily

fo
r
m
us
cl
e

en
ha
nc
em

en
t,
im
pr
ov
e
st
re
ng

th
&

fa
t
lo
ss
.A

m
in
or
ity

of
pa
rt
ic
ip
an
ts

en
ga
ge
d
w
ith

he
al
th
ca
re

pe
rt
ai
ni
ng

to
ad
ve
rs
e
ef
fe
ct
s
of

AA
S
us
e.

Pa
tt
er
ns
:n

¼
18

in
iti
at
ed

in
je
ct
in
g
AA

S
us
e

ov
er

ag
e
41
.n

¼
8
in
iti
at
ed

or
al

AA
S

us
e
ov
er

ag
e
41

ye
ar
s.

M
ot
iv
at
io
ns
:N

R

N
R

Th
e
fin

di
ng

s
hi
gh

lig
ht

th
e

im
po

rt
an
ce

of
th
e
ne
ed

fo
r
IP
ED

us
er
s
to

be
tt
er

en
ga
ge

w
ith

he
al
th

se
rv
ic
es

fo
r
th
e
tr
ea
tm

en
t

of
ad
ve
rs
e
he
al
th

of
IP
ED

us
e.

Ef
fe
ct
iv
e
id
en
tif
ic
at
io
n
an
d

ap
pr
oa
ch
es

to
in
cr
ea
se

te
st
in
g

fo
r
bl
oo
d
bo

rn
e
vi
ru
se
s

is
w
ar
ra
nt
ed
.

N
R

(c
on
tin
ue
d)

DRUGS: EDUCATION, PREVENTION AND POLICY 31



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Be
gl
ey

et
al
.(
20
17
).
Im
ag
e
an
d

Pe
rf
or
m
an
ce

En
ha
nc
in
g
D
ru
gs
:2

01
6

N
at
io
na
lS

ur
ve
y
Re
su
lts
.

Re
po

rt
.

Q
ua
nt
ita
tiv
e.

Su
rv
ey

of
IP
ED

us
er
s

re
cr
ui
te
d
at

N
SP
s,
ha
rm

re
du

ct
io
n

ou
tr
ea
ch
,g

ym
s
an
d
sp
or
ts

se
tt
in
gs
.

Sa
m
pl
e
n
¼

64
3;

Ag
e-
ra
ng
e
¼
17
–7
4;

M
ea
n
¼

32
;M

ed
ia
n
¼

30
;A

ge
of

fir
st

us
e
¼

14
–5
3

W
al
es

&
En
gl
an
d

AA
S
m
os
t
co
m
m
on

ly
re
po

rt
ed

IP
ED

us
ed
.8

9%
ev
er

us
ed

or
al

IP
ED

s,
85
%

ev
er

in
je
ct
ed
.D

ia
na
bo

lm
os
t

co
m
m
on

ly
re
po

rt
ed

or
al
AA

S,
te
st
os
te
ro
ne

m
os
t
re
po

rt
ed

in
je
ct
ed

AA
S.
Ch

an
gi
ng

bo
dy

im
ag
e/

ae
st
he
tic
s
pr
im
ar
y
m
ot
iv
at
io
ns

fo
r

us
e.
Ad

ve
rs
e
ef
fe
ct
s
re
po

rt
ed
:

te
st
ic
ul
ar

at
ro
ph

y,
sl
ee
p
pr
ob

le
m
s,

lib
id
o
ch
an
ge
s,
ag
gr
es
si
on

,a
nd

ac
ne
.M

or
e
th
an

ha
lf
w
ou

ld
no

t
se
ek

m
ed
ic
al
ad
vi
ce
.

Pa
tt
er
ns
:n

¼
26

in
iti
at
ed

in
je
ct
in
g
AA

S
us
e

ov
er

ag
e
41
;n
¼
20

in
iti
at
ed

or
al

AA
S

us
e
ov
er

ag
e
41

ye
ar
s

M
ot
iv
at
io
ns
:N

R

Th
ey

av
er
ag
e
pe
rs
on

us
in
g
IP
ED

s
in

th
e
U
K
is
lik
el
y
to

be
a
w
hi
te

Br
iti
sh

m
al
e,
in

th
ei
r
30
s
us
in
g

bo
th

or
al
s
an
d
in
je
ct
ab
le
s

(in
tr
am

us
cu
la
r)
co
m
bi
ne
d.

Ae
st
he
tic
s
pr
im
ar
y
m
ot
iv
e
fo
r
us
e.

Bo
nn

ec
az
e
et

al
.(
20
20
).
Ch

ar
ac
te
ris
tic
s

an
d
At
tit
ud

es
of

M
en

U
si
ng

An
ab
ol
ic
An

dr
og

en
ic
St
er
oi
ds

(A
AS

):
A
Su
rv
ey

of
23
85

M
en
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e;

Su
rv
ey

of
AA

S
us
er
s
on

on
lin
e
fo
ra
.

Sa
m
pl
e
¼
23
85
;A

ge
-r
an
ge

¼
18
–5
1þ

;
M
ea
n
¼
31
.6
9
þ
10
.0
9;

Ag
e
of

fir
st

us
e
¼

22
–3
0.

G
lo
ba
l

Te
st
os
te
ro
ne

en
an
th
at
e,

te
st
os
te
ro
ne

cy
pi
on

at
e,
m
et
an
di
on

e,
tr
en
bo

lo
ne
,

ox
an
dr
ol
on

e,
an
d
na
nd

ro
lo
ne

de
ca
no

at
e
m
os
t
re
po

rt
ed

AA
S
us
ed
.

M
ot
iv
at
io
ns
:T
o
im
pr
ov
e
ap
pe
ar
an
ce

an
d
st
re
ng

th
.C

on
tin

ue
d
us
e
du

e
to

fe
ar

of
de
cr
ea
se
d
qu

al
ity

of
lif
e,

m
us
cl
e
lo
ss
,a
nd

de
cr
ea
se
d

st
re
ng

th
/a
th
le
tic

pe
rf
or
m
an
ce
.

Pr
im
ar
y
so
ur
ci
ng

ro
ut
e
w
as

th
e

in
te
rn
et
.

56
%

ha
d
ne
ve
r
di
sc
lo
se
d
th
ei
r
AA

S
us
e

to
he
al
th
ca
re

pr
ov
id
er

(H
CP

)
du

e
to

ju
dg

em
en
t,
la
ck

of
co
nf
id
en
ce

in
ph

ys
ic
ia
n
kn
ow

le
dg

e,
an
d
le
ga
l

re
pe
rc
us
si
on

s.
Ad

ve
rs
e
ef
fe
ct
s
re
po

rt
ed

in
cl
ud

e
te
st
ic
ul
ar

at
ro
ph

y,
ac
ne
,

hy
pe
rs
ex
ua
lit
y,
hy
pe
rt
en
si
on

,m
oo
d

ch
an
ge
s,
er
ec
til
e
dy
sf
un

ct
io
n,

dy
sl
ip
id
ae
m
ia
,a
nd

gy
ne
co
m
as
tia
.

O
ld
er

m
al
es

le
ss

lik
el
y
to

us
e
ill
ic
it

su
bs
ta
nc
es

ho
w
ev
er

M
ar
iju
an
a,

al
co
ho

l,
M
D
M
A,

am
ph

et
am

in
es
,

ps
yc
he
de
lic
s
an
d
co
ca
in
e
w
er
e

re
po

rt
ed
.

Pa
tt
er
ns
:4

71
(2
0%

)
pa
rt
ic
ip
an
ts

ol
de
r
th
an

40
.

7%
(n
¼
17
5)

re
po

rt
ed

ag
e
of

in
iti
at
io
n

ol
de
r
th
an

41
ye
ar
s
of

ag
e.

M
ot
iv
at
io
ns
:[
m
en

ol
de
r
th
an

35
]:
to

im
pr
ov
e
ap
pe
ar
an
ce
/m

us
cl
e
(8
0%

),
im
pr
ov
e
st
re
ng

th
(4
0%

),
se
lf-
es
te
em

(2
0%

),
BB

co
m
pe
tit
io
ns

(1
3%

),
at
hl
et
ic
s

(8
%
),
pe
er

pr
es
su
re

(1
%
)
an
d
hi
st
or
y
of

se
xu
al

ab
us
e
(<

1%
).

Re
as
on

fo
r
no

t
st
op

pi
ng

/c
on

tin
ue
d
us
e

[o
ld
er

th
an

35
]
fe
ar

of
:d

ec
re
as
ed

qu
al
ity

of
lif
e
(6
0%

),
lo
ss

of
m
us
cl
e

m
as
s/
ap
pe
ar
an
ce

(4
0%

),
st
re
ng

th
/

at
hl
et
ic
pe
rf
or
m
an
ce

(3
5%

),
an
d
la
ck

of
m
ed
ic
al
su
pp

or
t
(1
4%

),
w
ith

dr
aw

al
sy
nd

ro
m
e
(1
1%

)
an
d
ad
di
ct
io
n
(5
%
).

M
al
es

ov
er

35
ye
ar
s
ol
d
le
ss

lik
el
y
to

co
ns
id
er

st
op

pi
ng

AA
S
us
e
th
an

th
os
e

yo
un

ge
r.

Te
st
ic
ul
ar

at
ro
ph

y,
ac
ne
,h

yp
er
se
xu
al
ity
,

hy
pe
rt
en
si
on

,m
oo
d
ch
an
ge
s,

er
ec
til
e
dy
sf
un

ct
io
n,

dy
sl
ip
id
ae
m
ia
,

an
d
gy
ne
co
m
as
tia

re
po

rt
ed
.

O
ld
er

m
al
es

w
er
e
m
or
e
lik
el
y
th
an

yo
un

ge
r
co
un

te
rp
ar
ts

to
re
po

rt
ha
ir

lo
ss
,t
en
do

n
ru
pt
ur
e,
le
ft
ve
nt
ric
ul
ar

hy
pe
rt
ro
ph

y,
in
fe
rt
ili
ty
,i
nj
ec
tio

n
si
te

ab
sc
es
s,
an
d
po

ly
cy
th
ae
m
ia
.

O
ld
er

m
al
es

m
or
e
lik
el
y
th
an

yo
un

ge
r

m
al
es

to
ha
ve

di
ag
no

st
ic
te
st
s
su
ch

as
:p

ro
st
at
e
sp
ec
ifi
c
an
tig

en
(P
SA

)
te
st
in
g,

co
ro
na
ry

ar
te
ry

ca
lc
iu
m

sc
an
,t
ra
ns
th
or
ac
ic
ec
ho

ca
rd
io
gr
am

an
d
el
ec
tr
oc
ar
di
og

ra
m
.

Fu
rt
he
r
re
se
ar
ch

re
qu

ire
d
to

ad
dr
es
s
th
e
tr
ea
tm

en
t
of

AA
S

us
e
di
so
rd
er
.H

ea
lth

ca
re

pr
of
es
si
on

al
s
sh
ou

ld
be

in
fo
rm

ed
,n

on
-ju

dg
em

en
ta
la

nd
ad
op

t
a
ha
rm

re
du

ct
io
n

ap
pr
oa
ch

to
th
os
e
w
ho

us
e
AA

S.

Bo
re
go

w
da

et
al
.(
20
11
).
Pe
rs
is
te
nt

pr
im
ar
y
hy
po

go
na
di
sm

as
so
ci
at
ed

w
ith

an
ab
ol
ic
st
er
oi
d
ab
us
e.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1

Ag
e
¼
40

W
al
es

40
-y
ea
r-
ol
d
m
an

w
ith

se
co
nd

ar
y

go
na
da
lf
ai
lu
re

re
su
lti
ng

fr
om

an
ab
ol
ic
st
er
oi
d
us
e
w
ith

su
bs
eq
ue
nt

pr
im
ar
y
go

na
da
lf
ai
lu
re

an
d
in
fe
rt
ili
ty
.

Pa
tie
nt

re
fe
rr
ed

by
hi
s
pr
im
ar
y
ca
re

ph
ys
ic
ia
n
to

th
e
lo
ca
le

nd
oc
rin

e
cl
in
ic
w
ith

er
ec
til
e
dy
sf
un

ct
io
n
an
d

in
fe
rt
ili
ty

ov
er

th
e
pr
ec
ed
in
g
6

ye
ar
s.

H
e
an
d
hi
s
pa
rt
ne
r
ha
d
un

de
rg
on

e
in
fe
rt
ili
ty

in
ve
st
ig
at
io
ns
.

Pa
tt
er
ns
:O

ve
r
10

ye
ar
s
he

ad
m
in
is
te
re
d

na
nd

ro
lo
ne
,T
,a
nd

gr
ow

th
ho

rm
on

e
H
e

re
po

rt
ed

he
ha
d
st
op

pe
d
ta
ki
ng

an
ab
ol
ic
st
er
oi
ds

2
ye
ar
s
be
fo
re

se
ek
in
g

m
ed
ic
al
he
lp

M
ot
iv
at
io
ns
:T

o
pr
om

ot
e
m
us
cl
e
gr
ow

th
fo
r
bo

dy
bu

ild
in
g.

H
e
co
m
pl
ai
ne
d
of

lo
w

lib
id
o
an
d

er
ec
til
e
dy
sf
un

ct
io
n
si
nc
e
st
op

pi
ng

an
ab
ol
ic
st
er
oi
d
us
e
an
d
te
st
ic
ul
ar

at
ro
ph

y.
Th
irt
y
m
on

th
s
af
te
r
di
sc
on

tin
ui
ng

an
ab
ol
ic
st
er
oi
ds

he
ha
d
ev
id
en
ce

of
pr
im
ar
y
go

na
da
lf
ai
lu
re
.

H
is
er
ec
til
e
fu
nc
tio

n
im
pr
ov
ed

w
ith

a
ph

os
ph

od
ie
st
er
as
e-
5
in
hi
bi
to
r.

Th
is
ca
se

ad
ds

to
th
e
cu
rr
en
t

lit
er
at
ur
e
an
d
ill
us
tr
at
es

th
at

th
e

si
de

ef
fe
ct
s
of

an
ab
ol
ic
st
er
oi
ds

ca
n
be

pr
ol
on

ge
d
an
d

irr
ev
er
si
bl
e.

(c
on
tin
ue
d)

32 E. HEARNE ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Ca
bb

et
al
.(
20
16
).
Th
e
D
ia
gn

os
is
an
d

M
an
ife
st
at
io
ns

of
Li
ve
r
In
ju
ry

Se
co
nd

ar
y
to

O
ff-
La
be
lA

nd
ro
ge
ni
c

An
ab
ol
ic
St
er
oi
d
U
se
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1

Ag
e
¼
45

U
SA

45
-y
ea
r-
ol
d
m
al
e
w
ith

pr
og

re
ss
iv
e

pr
ur
itu

s,
ja
un

di
ce
,a
nd

sc
le
ra
li
ct
er
us

fo
r
th
e
pa
st

2
w
ee
ks
.

Pa
tie
nt

di
sc
lo
se
d
AA

S
us
e

on
ad
m
is
si
on

.

Pa
tt
er
ns
:M

an
w
as

ta
ki
ng

AA
S
fo
r
th
e
pa
st

3
m
on

th
s
(A
na
va
r
50

m
g
da
ily

an
d

te
st
os
te
ro
ne

in
je
ct
io
ns

on
ce

w
ee
kl
y)
.

H
e
di
sc
on

tin
ue
d
af
te
r
th
e
on

se
t
of

sy
m
pt
om

s.
M
ot
iv
at
io
ns
:N

R

Pr
ur
itu

s,
ja
un

di
ce
,a
nd

sc
le
ra
li
ct
er
us
.

As
so
ci
at
ed

si
gn

s
in
cl
ud

ed
pa
le

st
oo
ls

an
d
da
rk

ur
in
e.

Su
sp
ec
te
d
dr
ug

-in
du

ce
d
liv
er

in
ju
ry
.T
w
o
fo
llo
w
-u
p
vi
si
ts

w
he
re

a
m
et
ab
ol
ic
pa
ne
lw

as
re
pe
at
ed
.T
he

fir
st

vi
si
t,

4
da
ys

af
te
r
ho

sp
ita
ld

is
ch
ar
ge
,

sh
ow

ed
w
or
se
ni
ng

la
bo

ra
to
ry

va
lu
es
,a
lth

ou
gh

th
e
pa
tie
nt
’s

ov
er
al
lh

is
to
ry

an
d
ph

ys
ic
al

ex
am

in
at
io
n
ex
pr
es
se
d
cl
in
ic
al

im
pr
ov
em

en
t.
O
n
la
st

co
nt
ac
t

w
ith

th
e
pa
tie
nt
,h

e
re
po

rt
ed

co
m
pl
et
e
re
so
lu
tio

n
of

si
gn

s
an
d

sy
m
pt
om

s,
an
d
hi
s
liv
er

fu
nc
tio

n
te
st
s
co
nt
in
ue
d
to

im
pr
ov
e.

Ch
an
dl
er

an
d
M
cV
ei
gh

(2
01
4)
.S
te
ro
id
s

an
d
Im
ag
e
En
ha
nc
in
g
D
ru
gs
;2

01
3

Su
rv
ey

Re
su
lts
.

Re
po

rt
.

Q
ua
nt
ita
tiv
e.

Su
rv
ey

of
IP
ED

us
er
s

re
cr
ui
te
d
at

N
SP
s.

Sa
m
pl
e
n
¼

79
;A

ge
-r
an
ge

¼
16
–5
6;

M
ea
n
¼

32
.5
;A

ge
of

fir
st

us
e

¼
.1
8–
29

U
K
an
d

Ire
la
nd

78
.7
%

re
po

rt
ed

ev
er

in
je
ct
in
g
AA

S
an
d

85
%

or
al
us
e.
85
.1
%

re
po

rt
ed

ev
er

us
ed

AA
S.
O
th
er

IP
ED

us
e
w
as

re
po

rt
ed

an
d
in
cl
ud

ed
gr
ow

th
ho

rm
on

e
an
d
in
su
lin

an
d
D
N
P.

27
pa
rt
ic
ip
an
ts

re
po

rt
ed

bl
as
t
an
d

cr
ui
se

re
gi
m
e.
Pa
rt
ic
ip
an
ts

ge
ne
ra
lly

se
lf-
m
an
ag
ed

ad
ve
rs
e
ef
fe
ct
s

th
em

se
lv
es

ad
w
ou

ld
no

t
se
ek

m
ed
ic
al
tr
ea
tm

en
t.

Pa
tt
er
ns
:6

in
iti
at
ed

in
je
ct
in
g
AA

S
us
e
ov
er

ag
e
41

an
d
5
in
iti
at
ed

or
al
AA

S
us
e

ov
er

ag
e
41

ye
ar
s.

M
ot
iv
at
io
ns
:N

R

N
R

O
ld
er

ex
pe
rie
nc
ed

us
er
s
(g
en
de
r

no
t
sp
ec
ifi
ed
)
re
po

rt
ed

co
nc
er
ns

fo
r
yo
un

ge
r
us
er
s
IP
ED

us
e
re
gi
m
es
.

Ch
ris
tia
ns
en

et
al
.(
20
16
).
O
ut
lin
e
of

a
ty
po

lo
gy

of
m
en
’s
us
e
of

an
ab
ol
ic

an
dr
og

en
ic
st
er
oi
ds

in
fit
ne
ss

an
d

st
re
ng

th
tr
ai
ni
ng

en
vi
ro
nm

en
ts
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
lit
at
iv
e.

Se
m
i-s
tr
uc
tu
re
d
in
te
rv
ie
w
s

co
nd

uc
te
d
fo
r
th
re
e
di
ffe

re
nt

re
se
ar
ch

pr
oj
ec
ts
,s
pe
ci
fic

re
cr
ui
tm

en
t
de
ta
ils

no
t
re
po

rt
ed
.

Sa
m
pl
e
n
¼
37
;A

ge
-r
an
ge

¼
21
–4
2.

G
lo
ba
l

Th
e
au
th
or
s
su
gg

es
te
d
an

id
ea
l

ty
po

lo
gy

as
a
ne
w

ap
pr
oa
ch

to
st
ud

yi
ng

th
e
us
e
of

AA
S
in

fit
ne
ss

an
d
st
re
ng

th
tr
ai
ni
ng

en
vi
ro
nm

en
ts
.

Th
e
ty
po

lo
gy

co
ns
is
ts
of

fo
ur

ty
pe
s:

th
e
Ex
pe
rt
ty
pe
,t
he

W
el
l-b

ei
ng

ty
pe
,t
he

YO
LO

ty
pe

an
d
th
e

At
hl
et
e
ty
pe
.T
he
se

re
pr
es
en
t
fo
ur

id
ea
l-t
yp
ic
al

ap
pr
oa
ch
es

to
AA

S
us
e

th
at

em
er
ge

ou
t
of

an
an
al
ys
is
of

us
er
s’
at
tit
ud

es
to

ris
k
an
d

ef
fe
ct
iv
en
es
s.

Pa
tt
er
ns
:T

he
w
el
l-b

ei
ng

ty
pe

ty
pi
ca
lly

us
es

lo
w
er

do
sa
ge
s
th
an

th
e
At
hl
et
e

ty
pe

an
d
th
e
Ex
pe
rt
ty
pe
.H

e
po

ss
ib
ly

ha
d
hi
s
po

in
t
of

de
pa
rt
ur
e
fo
r
AA

S
us
e

in
on

e
of

th
e
ot
he
r
ty
pe
s
be
fo
re

he
w
as

th
e.

Th
e
w
el
l-b

ei
ng

ty
pe

is
ty
pi
ca
lly

ol
de
r
th
an

us
er
s
in

th
e
ot
he
r
ty
pe
s.
Th
e
w
el
l-b

ei
ng

ty
pe

co
ns
id
er
s
th
e
ris
ks

in
vo
lv
ed

in
us
in
g
AA

S
an
d
ta
ke
s
pr
ec
au
tio

ns
by

us
in
g
PC

Ts
to

co
un

te
r
si
de

ef
fe
ct
s.

M
ot
iv
at
io
ns
:F

or
th
e
w
el
l-b

ei
ng

ty
pe
:

m
us
cl
e
m
as
s
an
d
st
re
ng

th
.P

hy
si
ca
l,

m
en
ta
la
nd

so
ci
al

w
el
l-b

ei
ng

ex
pe
rie
nc
ed

fr
om

tr
ai
ni
ng

an
d

bo
dy
bu

ild
in
g
to

ac
hi
ev
e
an

ap
pe
al
in
g,

fit
-lo

ok
in
g
bo

dy
w
as

im
po

rt
an
t
an
d

m
ak
es

hi
m

fe
el

yo
un

ge
r
an
d
m
or
e

se
lf-
as
su
re
d.

N
R

Th
e
W
el
l-b

ei
ng

ty
pe

is
ge
ne
ra
lly

th
e
ol
de
r
m
al
e.

Th
e
W
el
l-b

ei
ng

ty
pe

be
ar
s

re
se
m
bl
an
ce

to
th
e
ty
pi
ca
lA

AS
us
er

de
sc
rib

ed
by

Co
he
n

et
al
.(
20
07
).

Co
he
n
et

al
.(
20
07
).
A
le
ag
ue

of
th
ei
r

ow
n:

de
m
og

ra
ph

ic
s,
m
ot
iv
at
io
ns

an
d
pa
tt
er
ns

of
us
e
of

1,
95
5
m
al
e

ad
ul
t
no

n-
m
ed
ic
al

an
ab
ol
ic
st
er
oi
d

us
er
s
in

th
e
U
ni
te
d
St
at
es
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e.

Su
rv
ey

of
AA

S
us
er
s

re
cr
ui
te
d
on

O
nl
in
e
fo
ra
,E
m
ai
la
nd

Po
st
al
.

U
SA

In
cr
ea
se
d
m
us
cl
e
m
as
s,
in
cr
ea
se
d

st
re
ng

th
an
d
ph

ys
ic
al

ap
pe
ar
an
ce

pr
im
ar
y
m
ot
iv
at
io
ns
.

Co
nt
in
ue
d
us
e
w
as

du
e
to

fe
ar

of
lo
si
ng

m
us
cl
e
m
as
s.
M
os
t
co
m
m
on

ly
re
po

rt
ed

AA
S
us
ed

w
er
e
si
ng

le
es
te
r

te
st
os
te
ro
ne
s,
m
et
ha
nd

ro
st
en
ol
on

e,
an
d
na
nd

ro
lo
ne

de
ca
no

at
e.

In
je
ct
ab
le

AA
S
pr
ef
er
re
d
ov
er

or
al
s.

Pa
tt
er
ns
:O

ne
pa
rt
ic
ip
an
t-
in
iti
at
ed

us
e
at

68
ye
ar
s
ol
d.

M
ot
iv
at
io
ns
:O

ld
er

m
al
es

m
ot
iv
at
ed

by
fa
t
lo
ss
.

N
R

Th
e
st
ud

y
hi
gh

lig
ht
ed

th
at

m
os
t

AA
S
us
er
s
do

so
re
sp
on

si
bl
y,
by

ad
op

tin
g
sa
fe
r
ro
ut
es

of
ad
m
in
is
tr
at
io
n
an
d
hy
gi
en
ic

in
je
ct
io
n
pr
ac
tic
es
,c
on

su
m
in
g
a

he
al
th
y
di
et
,e
m
pl
oy
in
g

m
et
ho

ds
to

re
du

ce
si
de

ef
fe
ct
s,

ob
ta
in
in
g
re
gu

la
r
bl
oo
d
w
or
k,

(c
on
tin
ue
d)

DRUGS: EDUCATION, PREVENTION AND POLICY 33



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Sa
m
pl
e
n
¼
19
55
;A

ge
-r
an
ge

¼
18
–7
6;

M
ea
n
¼
31
;M

ed
ia
n
29
;A

ge
of

fir
st
us
e
¼
18
þ

M
os
t
(6
6%

)
w
er
e
w
ill
in
g
to

se
ek

m
ed
ic
al
ad
vi
ce

fo
r
AA

S
re
la
te
d

is
su
es

an
d
61
%

ob
ta
in
ed

bl
oo
d

w
or
k
at

le
as
t
on

ce
a
ye
ar

to
as
se
ss

th
e
ef
fe
ct
s
of

AA
S
us
e
on

he
al
th
.

an
d
pe
rio

di
ca
lly

cy
cl
in
g
on

an
d

of
f
AA

S.

Co
lb
ur
n
et

al
.(
20
17
).
Th
e
co
st

of
se
ek
in
g
an

ed
ge
:R

ec
ur
re
nt

re
na
l

in
fa
rc
tio

n
in

se
tt
in
g
of

re
cr
ea
tio

na
l

us
e
of

an
ab
ol
ic
st
er
oi
ds
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

43
.

U
SA

43
-y
er
-o
ld

M
an

w
ith

a
pa
st

m
ed
ic
al

hi
st
or
y
of

ob
se
ss
iv
e-
co
m
pu

ls
iv
e

di
so
rd
er

(O
CD

)
an
d
pr
io
r

ap
pe
nd

ec
to
m
y.
Pr
es
en
te
d
w
ith

2
da
ys

of
le
ft
fla
nk

pa
in

de
sc
rib

ed
as

se
ve
re
,s
ud

de
n
on

se
t,
sh
ar
p,

co
ns
ta
nt
,a
nd

w
ith

ou
t
ra
di
at
io
n.

Re
po

rt
ed

m
ed
ic
at
io
n
w
as

es
ci
ta
lo
pr
am

20
m
g.

Pt
w
as

di
sc
ha
rg
ed

sa
m
e
da
y
w
ith

op
io
id

an
al
ge
si
cs
.

Pa
tie
nt

re
tu
rn
ed

th
e
ne
xt

da
y
as

pa
in

ha
d
no

t
ce
as
ed
.D

id
no

t
in
fo
rm

m
ed
ic
al
pr
of
es
si
on

al
s
of

hi
s
AA

S
us
e

on
fir
st

ho
sp
ita
la
dm

is
si
on

.
Ad

m
itt
ed

AA
S
us
e
on

se
co
nd

ad
m
is
si
on

.

Pa
tt
er
ns
:P

at
ie
nt

re
ve
al
ed

on
th
e
se
co
nd

vi
si
t
to

ho
sp
ita
lt
ha
t
he

ha
d
be
en

us
in
g

bo
th

te
st
os
te
ro
ne

an
d
tr
en
bo

lo
ne

ac
et
at
e,
in
te
rm

itt
en
tly

ov
er

a
pe
rio

d
of

5
ye
ar
s,
w
ith

la
st

us
e
2
w
ee
ks

pr
io
r
to

in
iti
al
ad
m
is
si
on

.
M
ot
iv
at
io
ns
:N

R

D
ia
gn

os
ed

w
ith

le
ft
re
na
lp

ar
en
ch
ym

al
in
fa
rc
t
an
d
ac
ut
e
ki
dn

ey
in
ju
ry

(A
KI
).

H
e
w
as

ad
m
itt
ed

an
d
st
ar
te
d
on

a
co
nt
in
uo

us
he
pa
rin

dr
ip

fo
r

an
tic
oa
gu

la
tio

n.

Th
e
pa
tie
nt

ex
pe
rie
nc
ed

gr
ad
ua
l

im
pr
ov
em

en
t
in

pa
in

an
d
re
na
l

fu
nc
tio

n.
O
n
ho

sp
ita
ld

ay
3,

en
ox
ap
ar
in

w
as

st
ar
te
d
as

a
br
id
ge

to
th
er
ap
eu
tic

IN
R
on

w
ar
fa
rin

.H
e
w
as

di
sc
ha
rg
ed

on
ho

sp
ita
ld

ay
4,

fo
llo
w
in
g

st
ab
ili
za
tio

n
of

cr
ea
tin

in
e
an
d

ac
ce
pt
ab
le

pa
in

co
nt
ro
l.

Ex
te
ns
iv
e
co
un

se
lli
ng

w
as

pr
ov
id
ed

re
ga
rd
in
g
th
e
ris
k
of

th
ro
m
bo

em
bo

lic
ev
en
ts

w
ith

co
nt
in
ue
d
us
e
of

an
ab
ol
ic
st
er
oi
ds
.

D
in
g
et

al
.(
20
13
).
An

dr
og

en
ic
-a
na
bo

lic
st
er
oi
d
dr
ug

-in
du

ce
d
liv
er

in
ju
ry
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

46

Au
st
ra
lia

A
46
-y
ea
r-
ol
d
m
an

pr
es
en
t
w
ith

ja
un

di
ce

an
d
w
ei
gh

t
lo
ss
.F
ol
lo
w
in
g

liv
er

bi
op

sy
,i
nt
ra
he
pa
tic

ch
ol
es
ta
si
s

an
d
oc
ca
si
on

al
ne
cr
oi
nf
la
m
m
at
or
y

fo
ci
w
as

re
po

rt
ed
.T
he
se

ar
e

co
ns
is
te
nt

w
ith

st
an
oz
ol
ol

us
e.

D
is
cl
os
ed

AA
S
us
e
on

ad
m
is
si
on

.

Pa
tt
er
ns
:H

e
ha
d
in
ge
st
ed

st
an
oz
ol
ol

(4
0
m
g)

an
d
m
et
ha
nd

ro
st
en
ol
on

e
(4
0
m
g)

da
ily

fo
r
2
m
on

th
s
an
d

re
po

rt
ed

st
op

pi
ng

us
ag
e
5
m
on

th
s
pr
io
r

to
hi
s
in
iti
al

sy
m
pt
om

s.
M
ot
iv
at
io
ns
:N

R

N
au
se
a,
pr
ur
itu

s,
an
d
an
or
ex
ia

Pa
tie
nt

w
as

re
qu

ire
d
to

ce
as
e
us
e

of
AA

S
fo
r
5
m
on

th
s.

Fa
rz
am

(2
02
1)
.A

na
bo

lic
-A
nd

ro
ge
ni
c

St
er
oi
ds

an
d
Ca
rd
io
m
et
ab
ol
ic

D
er
an
ge
m
en
ts
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

56
.

U
SA

56
-y
ea
r-
ol
d
m
al
e
pr
es
en
te
d
to

th
e

fa
m
ily

m
ed
ic
in
e
cl
in
ic
fo
r
a
ge
ne
ra
l

ch
ec
k-
up

fo
r
he
al
th

m
ai
nt
en
an
ce
.

Th
e
pa
tie
nt

ha
d
a
bl
oo
d
pr
es
su
re

of
13
6/
80
.

D
is
cl
os
ed

AA
S
us
e
on

ad
m
is
si
on

Pa
tt
er
ns
:H

e
fir
st

be
ga
n
us
in
g
an
ab
ol
ic

st
er
oi
ds

ov
er

th
irt
y
ye
ar
s
ag
o
an
d

cy
cl
ed

up
un

til
th
e
da
y
of

ad
m
is
si
on

.
AA

S
us
ed

in
cl
ud

ed
tr
en
bo

lo
ne
,

na
nd

ro
lo
ne

de
ca
no

at
e,
m
et
he
no

lo
ne
,

st
an
oz
ol
ol

(W
in
st
ro
l),

bo
ld
en
on

e
un

de
cy
le
na
te

(E
qu

ip
oi
se
),
ox
ym

et
ho

lo
ne

(A
na
dr
ol
),
m
et
an
di
en
on

e
(D
ia
na
bo

l),
an
d
flu
ox
ym

es
te
ro
ne

(H
al
ot
es
in
).

U
se

on
ad
m
is
si
on

w
as

te
st
os
te
ro
ne

cy
pi
on

at
e
at

12
5
m
g
pe
r
w
ee
k
al
on

g
w
ith

su
pp

le
m
en
ts

in
cl
ud

in
g
ga
rli
c

ta
bl
et
s,
ta
ur
ou

rs
od

eo
xy
ch
ol
ic
ac
id

(T
U
D
CA

)
at

50
0
m
g
da
ily
,r
es
ve
ra
tr
ol
,

al
ph

a-
lip
oi
c
ac
id

(A
LA
)
at

60
0
m
g
da
ily
,

tu
rm

er
ic
,v
ita
m
in

C,
fis
h
oi
la

t
3
gr
am

s
da
ily
,v
ita
m
in

D
at

50
00

IU
da
ily
,

co
en
zy
m
e
Q
10
,a
nd

n-
ac
et
yl
cy
st
ei
ne

(N
AC

)
12
00

m
g
da
ily
.

M
ot
iv
at
io
ns
:N

R

D
ia
gn

os
ed

w
ith

Ty
pe

2
D
ia
be
te
s

M
el
lit
us

di
ag
no

si
s,
hy
pe
rli
pi
da
em

ia
,

bo
rd
er
lin
e
el
ev
at
ed

bl
oo
d
pr
es
su
re
,

an
d
m
od

er
at
el
y
el
ev
at
ed

hs
-C
RP
.

Ec
ho

ca
rd
io
gr
am

re
ve
al
ed

m
ild

le
ft

ve
nt
ric
ul
ar

hy
pe
rt
ro
ph

y
an
d
m
ild
ly

de
cr
ea
se
d
rig

ht
ve
nt
ric
ul
ar

fu
nc
tio

n.

Th
e
pa
tie
nt

w
as

pl
ac
ed

on
as
pi
rin

81
m
g
da
ily
.H

e
w
as

no
t
w
ill
in
g

to
be
gi
n
st
at
in

th
er
ap
y
an
d

op
te
d
fo
r
m
aj
or

lif
es
ty
le

m
od

ifi
ca
tio

n
an
d
ni
ac
in

th
er
ap
y

fo
r
hi
s
dy
sl
ip
id
ae
m
ia
.H

e
w
as

al
so

st
ar
te
d
on

an
an
gi
ot
en
si
n-

co
nv
er
tin

g
en
zy
m
e
(A
CE
)

in
hi
bi
to
r
at

a
lo
w

do
se

to
ai
d
in

hi
s
le
ft
ve
nt
ric
ul
ar

re
m
od

el
lin
g

an
d
be
tt
er

op
tim

iz
e
hi
s

hy
pe
rt
en
si
on

.T
hi
s
ca
se

hi
gh

lig
ht
s
th
e
po

te
nt
ia
ln

ee
d
fo
r

ex
te
ns
iv
e
m
et
ab
ol
ic
an
d
ca
rd
ia
c

ev
al
ua
tio

n
in

lo
ng

te
rm

AA
S
us
er
s.

Fi
sl
er

et
al
.(
20
18
).
Bi
le

Ca
st

N
ep
hr
op

at
hy
:T
he

U
nk
no

w
n

D
an
ge
rs

of
O
nl
in
e
Sh
op

pi
ng

.

Sw
itz
er
la
nd

A
56
-y
ea
r-
ol
d
m
an

pr
es
en
te
d
in

th
e

em
er
ge
nc
y
de
pa
rt
m
en
t
du

e
to

pa
in
le
ss

ic
te
ru
s
an
d
se
ve
re

pr
ur
itu

s.

Pa
tt
er
ns
:I
nt
ra
m
us
cu
la
r
us
e
of

pr
op

io
na
te
,

te
st
os
te
ro
ne

ac
et
at
e,
dr
om

os
ta
no

lo
ne

pr
op

io
na
te
,a
nd

m
et
hy
ltr
ie
no

lo
ne
.

Re
du

ce
d
ur
in
e
vo
lu
m
e
an
d

di
sc
ol
or
at
io
n
of

th
e
ur
in
e
w
as

re
po

rt
ed

on
ad
m
is
si
on

.

Pa
tie
nt

re
qu

ire
d
4
w
ee
ks

of
di
al
ys
is

to
re
co
ve
r
ki
dn

ey
fu
nc
tio

n.

(c
on
tin
ue
d)

34 E. HEARNE ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

56
.

Th
e
cl
in
ic
al

ex
am

in
at
io
n
re
ve
al
ed

hy
pe
rt
en
si
on

bp
17
3/
90
;a
cu
te

ki
dn

ey
in
ju
ry

an
d
hy
pe
rb
ili
ru
bi
ne
m
ia

at
tr
ib
ut
ed

to
su
sp
ec
te
d
dr
ug

us
e,

fin
al
ly
re
ve
al
ed

to
be

AA
S.

D
id

no
t
di
sc
lo
se

AA
S
us
e
in
iti
al
ly
an
d

w
as

si
gn

ifi
ca
nt
ly
ill
w
ith

he
pa
to
to
xi
ci
ty

an
d
ja
un

di
ce

by
th
e

tim
e
he

di
d
di
sc
lo
se

AA
S

us
e
hi
st
or
y.

M
ot
iv
at
io
ns
:t
o
in
cr
ea
se

m
us
cu
la
r
m
as
s
fo
r

bo
dy
bu

ild
in
g
tr
ai
ni
ng

.
Cl
in
ic
al

ex
am

in
at
io
n
re
ve
al
ed

hy
pe
rt
en
si
on

bp
17
3/
90
;a
cu
te

ki
dn

ey
in
ju
ry

an
d
hy
pe
rb
ili
ru
bi
ne
m
ia

at
tr
ib
ut
ed

to
‘su

sp
ec
te
d
dr
ug

us
e’
.

An
ur
ic
ac
ut
e
ki
dn

ey
fa
ilu
re

de
ve
lo
pe
d

w
hi
le

pa
tie
nt

at
ho

sp
ita
lf
ol
lo
w
ed

by
fu
rt
he
r
se
ve
re

pr
ur
itu

s.

H
yp
er
bi
lir
ub

in
em

ia
no

rm
al
iz
ed

ov
er

th
os
e
w
ee
ks

al
so
.

Fl
o
et

al
.(
20
18
).
An

ab
ol
ic
an
dr
og

en
ic

st
er
oi
d-
in
du

ce
d
ac
ut
e
m
yo
ca
rd
ia
l

in
fa
rc
tio

n
w
ith

m
ul
tio

rg
an

fa
ilu
re
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

41
.

U
SA

A
41
-y
ea
r-
ol
d
m
al
e
fit
ne
ss

tr
ai
ne
r

pr
es
en
te
d
w
ith

su
dd

en
on

se
t
ch
es
t

pa
in

at
re
st

3
ho

ur
s
pr
io
r
to

pr
es
en
ta
tio

n.
At

pr
es
en
ta
tio

n,
th
e
el
ec
tr
oc
ar
di
og

ra
ph

w
as

co
ns
is
te
nt

w
ith

in
fe
rio

r
ST

se
gm

en
t
m
yo
ca
rd
ia
li
nf
ar
ct
io
n
w
ith

a
he
ar
t
ra
te

of
54

be
at
s/
m
in
.

An
gi
og

ra
m

sh
ow

ed
a
to
ta
lly

oc
cl
ud

ed
rig

ht
co
ro
na
ry

ar
te
ry
.

Ca
rd
ia
c
ec
ho

ca
rd
io
gr
ap
hy

de
m
on

st
ra
te
d
a
se
ve
re
ly
di
la
te
d

rig
ht

at
riu

m
,r
ig
ht

ve
nt
ric
le
,a
nd

le
ft

at
riu

m
;a

no
rm

al
-s
iz
ed

le
ft
ve
nt
ric
le

w
ith

m
od

er
at
e
co
nc
en
tr
ic
le
ft

ve
nt
ric
ul
ar

hy
pe
rt
ro
ph

y;
an
d
a

se
ve
re
ly
re
du

ce
d
le
ft
ve
nt
ric
ul
ar

ej
ec
tio

n
fr
ac
tio

n
of

<
20
%
.

By
ho

sp
ita
ld

ay
2,

he
de
ve
lo
pe
d

w
or
se
ni
ng

ac
ut
e
ki
dn

ey
in
ju
ry
,a
n

ab
no

rm
al
co
ag
ul
at
io
n
pr
of
ile
,

hy
pe
rb
ili
ru
bi
ne
m
ia
,a
nd

ac
ut
e
liv
er

in
ju
ry
.

D
is
cl
os
ed

AA
S
us
e
on

ad
m
is
si
on

.

Pa
tt
er
ns
:U

se
of

AA
S
fo
r
>
20

ye
ar
s
in

si
gn

ifi
ca
nt

am
ou

nt
s.

M
ot
iv
at
io
ns
:N

R

Ba
se
d
on

as
se
ss
m
en
ts

by
a

ga
st
ro
en
te
ro
lo
gi
st

an
d
ne
ph

ro
lo
gi
st
,

th
e
pa
tie
nt

ha
d
ac
ut
e
is
ch
em

ic
in
ju
ry

to
bo

th
ki
dn

ey
an
d
liv
er

se
co
nd

ar
y
to

de
cr
ea
se
d
ca
rd
ia
c
ou

tp
ut
.

Th
e
ac
ut
e
pr
ot
hr
om

bo
tic

ev
en
t
w
hi
ch

ca
us
ed

rig
ht

co
ro
na
ry

ar
te
ry

in
fa
rc
t,

le
ft
ve
nt
ric
ul
ar

dy
sf
un

ct
io
n

se
co
nd

ar
y
to

ch
ro
ni
c
di
la
te
d

ca
rd
io
m
yo
pa
th
y
w
as

at
tr
ib
ut
ed

to
ab
us
e
of

AA
S.

Th
ro
m
be
ct
om

y
an
d
pe
rc
ut
an
eo
us

co
ro
na
ry

in
te
rv
en
tio

n
w
ith

in
se
rt
io
n
of

a
dr
ug

-e
lu
tin

g
st
en
t

w
er
e
pe
rf
or
m
ed
.H

e
w
as

gi
ve
n

lo
w
-in

fu
si
on

-r
at
e
in
tr
av
en
ou

s
de
xt
ro
se

fo
r
th
e
ac
ut
e
liv
er

in
ju
ry
.E
ig
ht

da
ys

af
te
r

ad
m
is
si
on

th
e
pa
tie
nt

sh
ow

ed
im
pr
ov
em

en
t
an
d
w
as

di
sc
ha
rg
ed

in
st
ab
le

co
nd

iti
on

.
Fo
llo
w
-u
p
w
ith

ca
rd
io
lo
gy
,

ne
ph

ro
lo
gy
,a
nd

ga
st
ro
en
te
ro
lo
gy

w
as

ar
ra
ng

ed
.

G
an
ga
dh

ar
am

ur
th
y
et

al
.(
20
18
).

An
ab
ol
ic
An

dr
og

en
ic
St
er
oi
d
Ab

us
e

an
d
Re
ve
rs
ib
le

Ca
rd
io
m
yo
pa
th
y:
An

Em
er
gi
ng

an
d
U
nd

er
-R
ec
og

ni
ze
d

Ca
rd
io
va
sc
ul
ar

Pu
bl
ic
H
ea
lth

Pr
ob

le
m

am
on

g
Fi
tn
es
s
En
th
us
ia
st
s.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

53

U
SA

A
53
-y
ea
r-
ol
d
w
el
l-b

ui
lt
m
us
cu
la
r
m
an

an
d
fit
ne
ss

tr
ai
ne
r
pr
es
en
te
d
w
ith

le
ft
fa
ci
al

dr
oo
p,

le
ft
ar
m

w
ea
kn
es
s

an
d
N
YH

A
II
sy
m
pt
om

s
(m

ild
sh
or
tn
es
s
of

br
ea
th

an
d/
or

an
gi
na
,

lim
ita
tio

n
du

rin
g
or
di
na
ry

da
ily

ac
tiv
ity
).

D
is
cl
os
ed

AA
S
us
e
on

ad
m
is
si
on

.

Pa
tt
er
ns
:U

si
ng

AA
S
fo
r
20

ye
ar
s

M
ot
iv
at
io
ns
:N

R
Ca
rd
io
m
yo
pa
th
y
w
as

an
in
ci
de
nt
al

fin
di
ng

.C
ar
di
ac

M
R
sh
ow

ed
m
id
-

m
yo
ca
rd
ia
le

nh
an
ce
m
en
t
co
ns
is
te
nt

w
ith

no
ni
sc
ha
em

ic
ca
rd
io
m
yo
pa
th
y.

Er
yt
hr
oc
yt
os
is
w
as

re
po

rt
ed
ly
du

e
to

AA
S
us
e.

Sy
m
pt
om

s
re
so
lv
ed

w
ith

th
er
ap
eu
tic

ph
le
bo

to
m
y,

tr
ea
tm

en
t
of

st
ro
ke

an
d
he
ar
t

fa
ilu
re
.T
he

pa
tie
nt

ac
hi
ev
ed

ne
ar

re
ve
rs
al
of

ca
rd
io
m
yo
pa
th
y

w
ith

co
nt
in
ue
d
th
er
ap
y
of

he
ar
t

fa
ilu
re

an
d
ab
st
in
en
ce

fr
om

AA
S.

G
ra
ha
m

et
al
.(
20
06
).
H
om

oc
ys
te
in
e

in
du

ce
d
ca
rd
io
va
sc
ul
ar

ev
en
ts
:a

co
ns
eq
ue
nc
e
of

lo
ng

te
rm

an
ab
ol
ic
-

an
dr
og

en
ic
st
er
oi
d
(A
AS

)
ab
us
e.

Jo
ur
na

l
A
rt
ic
le
.

Cr
os
s-
se
ct
io
na
lq

ua
nt
ita
tiv
e
st
ud

y,
co
lle
ct
in
g
bi
om

ed
ic
al
da
ta

w
ith

a
co
nt
ro
lg

ro
up

.
Re
cr
ui
te
d
fr
om

a
da
ta
ba
se

of
su
bj
ec
ts

w
ho

ha
d
be
en

in
vo
lv
ed

in
pr
ev
io
us

U
K

Bi
om

ed
ic
al

da
ta

co
lle
ct
io
n:

Pl
as
m
a

co
nc
en
tr
at
io
ns

of
H
CY

,p
la
sm

a
fo
la
te
,t
es
to
st
er
on

e,
se
x
ho

rm
on

e
bi
nd

in
g
gl
ob

ul
in

(S
H
BG

),
fr
ee

an
dr
og

en
in
de
x
(F
AI
),
ur
ea
,

cr
ea
tin

in
e,
ha
em

at
oc
rit

(H
CT
),
an
d

vi
ta
m
in

B1
2
(B
12
)
w
er
e
m
ea
su
re
d.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:C

om
pe
tit
iv
e
BB

Th
re
e
in
di
vi
du

al
su
bj
ec
ts

di
ed

su
dd

en
ly

du
rin

g
th
e
st
ud

y.
Th
ey

ha
d
el
ev
at
ed

ho
m
oc
ys
te
in
e
le
ve
ls
gr
ea
te
r
th
an

th
e
SU

gr
ou

p
as

a
w
ho

le
Th
ei
r

m
ea
n
ag
e
(n
¼
3)

w
as

43
ye
ar
s.

Th
e
fin

di
ng

s
su
gg

es
t
th
at

th
e
lo
ng

-
te
rm

us
e
of

su
pr
ap
hy
si
ol
og

ic
al

do
se
s
of

AA
S
ar
e
si
gn

ifi
ca
nt

fo
r

hy
pe
rh
om

oc
ys
te
in
ae
m
ia
an
d

dr
am

at
ic
al
ly
el
ev
at
ed

H
CT

co
nc
en
tr
at
io
ns
.

(c
on
tin
ue
d)

DRUGS: EDUCATION, PREVENTION AND POLICY 35



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

st
ud

ie
s,
an
d
fr
om

no
tic
es

pl
ac
ed

on
bo

dy
bu

ild
in
g
w
eb

si
te
s.

Sa
m
pl
e
n
¼

40
;M

ea
n
¼

42
.4

þ
3.
8.

H
an
le
y
Sa
nt
os

an
d
Co

om
be
r
(2
01
7)
.

Th
e
ris
k
en
vi
ro
nm

en
t
of

an
ab
ol
ic
–a
nd

ro
ge
ni
c
st
er
oi
d
us
er
s
in

th
e
U
K:

Ex
am

in
in
g
m
ot
iv
at
io
ns
,

pr
ac
tic
es

an
d
ac
co
un

ts
of

us
e.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
lit
at
iv
e.

Se
m
i-s
tr
uc
tu
re
d
In
te
rv
ie
w
s

w
ith

IP
ED

us
er
s,
gy
m

ow
ne
rs
,a
nd

su
pp

lie
rs
.R

ec
ru
ite
d
fr
om

lo
ca
ls
af
er

in
je
ct
in
g
se
rv
ic
e
th
ro
ug

h
pu

rp
os
iv
e

an
d
sn
ow

ba
ll
sa
m
pl
in
g.

Sa
m
pl
e
n
¼

22
;A

ge
-r
an
ge

¼
20
–4
4;

M
ea
n
¼

31
;A

ge
of

fir
st

us
e

¼
16
–3
8.

En
gl
an
d.

Th
em

es
fo
un

d:
M
ot
iv
at
io
ns

fo
r
us
e.

D
iff
er
en
t
pa
th
w
ay
s
in
to

st
er
oi
d
us
e.

Pa
tt
er
ns

of
us
e:
m
an
ag
in
g
ris
k
(o
r
no

t)
.

Ac
co
un

ts
of

us
e:
do

w
np

la
yi
ng

ris
k.

Am
bi
va
le
nc
e
an
d
st
op

pi
ng

st
er
oi
d
us
e.

Pa
tt
er
ns

of
st
er
oi
d
us
e
by

pa
rt
ic
ip
an
ts

va
rie
d
ac
co
rd
in
g
to

m
ot
iv
at
io
n
fo
r

us
e,
ex
pe
rie
nc
e
an
d
kn
ow

le
dg

e
ga
in
ed
.P

ar
tic
ip
an
ts

di
ffe

re
nt
ia
te
d

th
em

se
lv
es

fr
om

ot
he
r
gr
ou

ps
of

st
er
oi
d
us
er
s—

fo
r
ex
am

pl
e,
ol
de
r

us
er
s.

Pa
rt
ic
ip
an
ts

ol
de
r
th
an

40
(n
¼
5)

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:T

o
lo
ok

go
od

,n
ic
e
ph

ys
iq
ue

in
th
ei
r
40
s.

N
R

O
ld
er

us
er
s
ex
pr
es
se
d
co
nc
er
n
ov
er

pa
tt
er
ns

of
us
e
of

in
ex
pe
rie
nc
ed

yo
un

ge
r
AA

S
us
er
s
as

th
ey

be
lie
ve
d
th
ey

w
er
e
en
ga
gi
ng

in
ris
ki
er

be
ha
vi
ou

rs
th
an

th
em

se
lv
es
.O

ld
er

pa
rt
ic
ip
an
ts

al
so

be
lie
ve
d
yo
un

ge
r
m
al
es

ar
e

no
w

us
in
g
fo
r
ae
st
he
tic
s
ra
th
er

th
an

se
rio

us
bo

dy
bu

ild
in
g
w
hi
ch

th
ey

fe
lt
w
as

du
e
to

la
ck

of
kn
ow

le
dg

e
on

sa
fe

us
e
of

AA
S.

Co
nv
er
se
ly
on

e
ol
de
r
pa
rt
ic
ip
an
t

w
as

en
ga
gi
ng

in
co
nt
in
ua
l

st
er
oi
d
us
e
w
ith

ou
t
cy
cl
in
g.

H
ar
ve
y
et

al
.(
20
21
).
Li
bi
do

as
a

m
ot
iv
at
or

fo
r
st
ar
tin

g
an
d
re
st
ar
tin

g
no

n-
pr
es
cr
ib
ed

an
ab
ol
ic
an
dr
og

en
ic

st
er
oi
d
us
e
am

on
g
m
en
:a

m
ix
ed
-

m
et
ho

ds
st
ud

y.
Jo
ur
na

l
A
rt
ic
le
.

M
ix
ed

m
et
ho

ds
.Q

ue
st
io
nn

ai
re
s
an
d

se
m
i-s
tr
uc
tu
re
d
in
te
rv
ie
w
s
w
ith

AA
S

us
er
s.

Sa
m
pl
e
n
¼

13
3;

Ag
e-
ra
ng

e
¼

18
–6
5;

M
ea
n
¼

35
.7
;A

ge
of

fir
st

us
e

¼
14
–5
7.

G
lo
ba
l

74
%

re
po

rt
ed

im
pr
ov
ed

qu
al
ity

as
a

re
su
lt
of

up
ta
ke

of
AA

S
us
e.

M
ot
iv
at
io
ns

in
cl
ud

ed
m
us
cl
e

en
ha
nc
em

en
t,
ap
pe
ar
an
ce
,e
nh

an
ce

co
nf
id
en
ce
,f
itn

es
s,
se
x
dr
iv
e,
an
d

st
am

in
a.

90
%

re
po

rt
ed

re
-s
ta
rt
in
g
AA

S
fo
r
th
e

po
si
tiv
e
fe
el
in
gs

as
so
ci
at
ed

w
ith

in
cr
ea
se
d
lib
id
o.

Ex
pe
rie
nc
es

of
he
al
th
ca
re

w
er
e
po

si
tiv
e

fo
r
U
SA

pa
rt
ic
ip
an
ts

bu
t
ne
ga
tiv
e

fo
r
U
K
pa
rt
ic
ip
an
ts

w
ho

fe
lt

ph
ys
ic
ia
ns

ha
d
a
po

or
un

de
rs
ta
nd

in
g
an
d
kn
ow

le
dg

e
of

th
e
ps
yc
ho

lo
gi
ca
le

ffe
ct
s
of

AA
S
us
e.

In
cr
ea
se
d
lib
id
o
w
as

re
po

rt
ed

by
m
an
y
as

bo
th

a
po

si
tiv
e
an
d

ne
ga
tiv
e
ef
fe
ct

of
AA

S
us
e.

Pa
tt
er
ns
:O

ne
ol
de
r
m
al
e
pa
rt
ic
ia
pa
nt

co
ul
d
ac
ce
ss

TR
T
(T
es
to
st
er
on

e
Re
pl
ac
m
en
t
Th
er
ap
y)

fr
om

hi
s
do

ct
or
.

H
ow

ev
er
,w

he
n
he

w
an
te
d
to

co
m
pe
te
,

he
w
ou

ld
to
p
up

w
ith

no
n-
pr
es
cr
ib
ed

AA
S.

M
ot
iv
at
io
ns
:I
nc
re
as
ed

lib
id
o
as

a
m
ot
iv
at
io
n
fo
r
in
iti
at
io
n
an
d
al
so

re
-

st
ar
tin

g
AA

S
us
e.
A
de
si
re

to
co
m
ba
t

th
e
ef
fe
ct
s
of

th
e
na
tu
ra
la

gi
ng

pr
oc
es
s.

M
ot
iv
at
ed

to
us
e
to

m
an
ag
e
th
e

ne
ga
tiv
e
ef
fe
ct
s
su
ch

as
m
ov
in
g
aw

ay
fr
om

us
in
g
in

cy
cl
es

to
in
st
ea
d
us
in
g
a

‘b
la
st

an
d
cr
ui
se
’r
eg
im
e.

N
R

O
ne

ol
de
r
m
al
e
fo
rm

th
e
U
SA

ol
de
r

m
al
e
pa
rt
ic
ip
an
t
ill
us
tr
at
ed

th
e

be
ne
fit
s
of

he
al
th
ca
re

ac
ce
ss

at
pr
iv
at
e
on

lin
e
cl
in
ic
.T
he

ef
fe
ct
s

of
ag
in
g,

pa
rt
ic
ul
ar
ly
th
e
si
de

ef
fe
ct
s
of

lo
w
er
ed

te
st
os
te
ro
ne
,

ca
n
im
pa
ct

m
en
’s
se
lf-
es
te
em

re
ga
rd
in
g
th
ei
r
se
ns
e
of

se
lf
an
d

m
as
cu
lin
e
id
en
tit
y
an
d
th
is

co
ul
d
le
ad

th
em

to
ch
oo
se

to
se
lf-
m
ed
ic
at
e
w
ith

AA
S.

H
av
ne
s
et

al
.(
20
19
).
An

ab
ol
ic
-

an
dr
og

en
ic
st
er
oi
d
us
er
s
re
ce
iv
in
g

he
al
th
-r
el
at
ed

in
fo
rm

at
io
n;

he
al
th

pr
ob

le
m
s,
m
ot
iv
at
io
ns

to
qu

it
an
d

tr
ea
tm

en
t
de
si
re
s.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e;

Cr
os
s-
se
ct
io
na
l

pr
os
pe
ct
iv
e
st
ud

y.
U
se
rs

of
AA

S
an
d

ne
xt

of
ki
n
w
ho

vo
lu
nt
ar
ily

co
nt
ac
te
d
th
e
St
er
oi
d
Pr
oj
ec
t
fo
r

he
al
th
-r
el
at
ed

in
fo
rm

at
io
n
se
ss
io
n

fr
om

Ap
ril

20
15

to
M
ar
ch

20
19
.

Sa
m
pl
e
n
¼

23
2;

Ag
e-
ra
ng

e
¼

16
–6
7;

M
ea
n
¼

31
.4
;A

ge
of

fir
st

us
e
¼

19
,1

2–
51
.

N
or
w
ay

77
.2
%

de
si
re
d
tr
ea
tm

en
t
fo
r
AA

S
he
al
th

re
la
te
d
is
su
es

an
d
ce
ss
at
io
n.

47
.8
%

re
po

rt
ed

m
en
ta
lh

ea
lth

pr
ob

le
m
s
as

th
e
pr
im
ar
y
m
ot
iv
at
io
n

fo
r
AA

S
ce
ss
at
io
n.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:N

R
N
R

Th
os
e
w
ho

w
an
te
d
to

at
te
nd

fo
r

tr
ea
tm

en
t
w
er
e

si
gn

ifi
ca
nt
ly
ol
de
r.

(c
on
tin
ue
d)

36 E. HEARNE ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Ilh
an

et
al
.(
20
10
).
Ac
ut
e
m
yo
ca
rd
ia
l

in
fa
rc
tio

n
an
d
re
na
li
nf
ar
ct
io
n
in

a
bo

dy
bu

ild
er

us
in
g
an
ab
ol
ic
st
er
oi
ds
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

41

Tu
rk
ey

A
41
-y
ea
r-
ol
d
m
al
e
bo

dy
bu

ild
er

w
as

ad
m
itt
ed

to
th
e
em

er
ge
nc
y
se
rv
ic
e

w
ith

ch
es
t
pa
in

of
fo
ur
-h
ou

r
on

se
t.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:U

se
of

ox
ym

et
ho

lo
ne

an
d

m
et
he
no

lo
ne

fo
r
15

ye
ar
s

M
ot
iv
at
io
ns
:F

or
pe
rf
or
m
an
ce

en
ha
nc
em

en
t.

Ch
es
t
pa
in
.P

rim
ar
y
pe
rc
ut
an
eo
us

co
ro
na
ry

in
te
rv
en
tio

n
(P
CI
)
w
as

pe
rf
or
m
ed

fo
r
a
to
ta
lo

cc
lu
si
on

lo
ca
liz
ed

pr
ox
im
al

to
th
e
rig

ht
co
ro
na
ry

ar
te
ry

w
ith

a
do

or
-b
al
lo
on

tim
e
of

25
m
in
ut
es
.T
he

pa
tie
nt

w
as

di
sc
ha
rg
ed

on
th
e
10
th

da
y
on

tr
ea
tm

en
t
w
ith

du
al

an
tip

la
te
le
t

th
er
ap
y
an
d
an
ti-
is
ch
em

ic
dr
ug

s.

M
ed
ic
al

hi
st
or
y
sh
ou

ld
be

ta
ke
n

ca
re
fu
lly

w
ith

in
di
vi
du

al
s
w
ho

en
ga
ge

in
bo

dy
bu

ild
in
g
or

ot
he
r

pe
rf
or
m
an
ce

sp
or
ts

w
ith

re
sp
ec
t

to
po

ss
ib
le

AA
S
us
e
to

ai
d
th
e

pr
ev
en
tio

n
an
d
ea
rly

di
ag
no

si
s

of
ca
rd
io
va
sc
ul
ar

pr
ob

le
m
s.

Ip
et

al
.(
20
15
).
Ch

ar
ac
te
ris
tic
s
an
d

Be
ha
vi
or
s
of

O
ld
er

M
al
e
An

ab
ol
ic

St
er
oi
d
U
se
rs
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e;

Cr
os
s-
se
ct
io
na
ls
ur
ve
y
of

AA
S
us
er
s.
O
nl
in
e
bo

dy
bu

ild
in
g,

fit
ne
ss
,&

AA
S
fo
ru
m

m
em

be
rs
.

Sa
m
pl
e
n
¼

67
;A

ge
-r
an
ge

¼
40
–7
3;

M
ea
n
¼

47
.3
±
6.
7;

Ag
e
of

fir
st

us
e

¼
17
–6
9.

U
SA

M
os
t
Ca
uc
as
ia
n,

he
te
ro
se
xu
al
,

re
cr
ea
tio

na
lg

ym
go

er
s.

Ex
er
ci
se

pa
tt
er
ns

in
th
e
ov
er

40
-y
ea
r-

ol
d
w
er
e
si
m
ila
r
to

th
os
e
of

AA
S

us
er
s
in

th
e
ge
ne
ra
lp

op
ul
at
io
n.

O
M
AA

S
m
or
e
lik
el
y
th
an

no
nu

se
rs

to
bi
ng

e
dr
in
k
an
d
pa
rt
ak
e
in

he
av
y

al
co
ho

lu
se

w
hi
ch

is
gr
ea
te
r
in

co
m
pa
ris
on

to
cu
rr
en
t
dr
in
ke
rs
in

th
e
ge
ne
ra
lo

ld
er

ad
ul
t
po

pu
la
tio

n.

Pa
tt
er
ns
:U

se
d
m
ul
tip

le
PI
ED

s
in
cl
ud

in
g

ag
en
ts

to
co
m
pe
ns
at
e
fo
r
ad
ve
rs
e

ef
fe
ct
s.
U
se
d
su
pr
ap
hy
si
ol
og

ic
do

se
s
of

AA
S.
W
ee
kl
y
AA

S
do

se
,m

g
11
03
.6
þ
11
65
.6
.

Pl
an

to
us
e
AA

S
in

fu
tu
re

(n
¼

57
)

M
ot
iv
at
io
ns
:A

AS
us
er
s
ra
te
d
in
cr
ea
se

m
us
cl
e
m
as
s,
in
cr
ea
se

st
re
ng

th
,a
nd

im
pr
ov
e
ph

ys
ic
al

ap
pe
ar
an
ce

as
im
po

rt
an
t/
ve
ry

im
po

rt
an
t
re
as
on

s
fo
r

us
in
g
AA

S.
Th
ey

al
so

ra
nk
ed

‘‘s
lo
w

th
e

ag
in
g
pr
oc
es
s’’

as
so
m
ew

ha
t
im
po

rt
an
t/

im
po

rt
an
t.

AA
S
us
er
s
w
er
e
m
or
e
lik
el
y
to

re
po

rt
an

an
xi
et
y
di
so
rd
er
.

D
SM

-IV
-T
R
Ps
yc
hi
at
ric

D
ia
gn

os
es

in
O
M
AA

S:
An

y
ps
yc
hi
at
ric

ill
ne
ss
d
(n
¼
11
)

An
xi
et
y
di
so
rd
er
e
(n
¼
8)

M
aj
or

de
pr
es
si
ve

di
so
rd
er

(n
¼
6
)

AD
H
D
(n
¼
3)

Th
e
fin

di
ng

s
in

th
is
st
ud

y
ca
n
he
lp

cl
in
ic
ia
ns

an
d
re
se
ar
ch
er
s
be
tt
er

un
de
rs
ta
nd

th
e
ol
de
r
AA

S-
us
in
g

po
pu

la
tio

n,
w
hi
ch

m
ay

le
ad

to
im
pr
ov
ed

id
en
tif
ic
at
io
n
an
d

po
te
nt
ia
li
nt
er
ve
nt
io
ns

in
th
e

ol
de
r
m
al
e
po

pu
la
tio

n.

Ki
m
er
ga
rd

(2
01
5)
.A

qu
al
ita
tiv
e
st
ud

y
of

an
ab
ol
ic
st
er
oi
d
us
e
am

on
gs
t

gy
m

us
er
s
in

th
e
U
ni
te
d
Ki
ng

do
m
:

m
ot
iv
es
,b

el
ie
fs
an
d
ex
pe
rie
nc
es
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
lit
at
iv
e;

Se
m
i-s
tr
uc
tu
re
d
In
te
rv
ie
w
s

w
ith

AA
S
us
er
s.
Re
cr
ui
te
d
fr
om

fix
ed
-s
ite

ne
ed
le

an
d
sy
rin

ge
pr
og

ra
m
m
es
;o

ut
re
ac
h
se
rv
ic
e;

st
er
oi
d
cl
in
ic
s;
a
gy
m
;a
nd

a
pr
is
on

.
Sa
m
pl
e
n
¼

24
;A

ge
-r
an
ge

¼
21
–6
1;

M
ea
n
¼

34
;A

ge
of

fir
st

us
e

¼
16
–2
5.

U
K

M
ot
iv
at
io
ns

fo
r
AA

S
us
e
ce
nt
re
d
on

im
pr
ov
ed

ph
ys
iq
ue
,i
nc
re
as
ed

m
us
cl
e
st
re
ng

th
an
d
de
fin

iti
on

,a
nt
i-

ag
ei
ng

.
O
th
er

IP
ED

s
us
ed

in
cl
ud

ed
G
ro
w
th

ho
rm

on
e
an
d
w
ei
gh

t
lo
ss

dr
ug

s.
M
an
y
be
lie
ve
d
th
at

AA
S
an
d
IP
ED

s
ca
n

be
us
ed

sa
fe
ly
an
d
ar
e
pa
rt
of

a
he
al
th
y
lif
es
ty
le
.

O
ld
er

th
an

40
(n
¼
5)
.

M
ot
iv
at
io
ns
:T

o
m
ai
nt
ai
n
ap
pe
ar
an
ce

w
he
n
ge
tt
in
g
ol
de
r
an
d

co
m
ba
tt
in
g
ag
ei
ng

N
R

Th
e
st
ud

y
of

AA
S
us
er
s

de
m
on

st
ra
te
s
th
e
in
co
ns
is
te
nc
ie
s

in
th
e
pe
rc
ep
tio

n
of

th
e
ha
rm

s
of

AA
S
be
tw
ee
n
us
er
s
an
d

he
al
th

au
th
or
iti
es
,t
he

m
ed
ia

an
d
po

lic
ym

ak
er
s
w
hi
ch

ha
s

im
pl
ic
at
io
ns

fo
r
th
e
pr
om

ot
io
n

of
pu

bl
ic
he
al
th
.

Ki
m
er
ga
rd

et
al
.(
20
14
).
En
vi
ro
nm

en
ts
,

ris
k
an
d
he
al
th

ha
rm

s:
a
qu

al
ita
tiv
e

in
ve
st
ig
at
io
n
in
to

th
e
ill
ic
it
us
e
of

an
ab
ol
ic
st
er
oi
ds

am
on

g
pe
op

le
us
in
g
ha
rm

re
du

ct
io
n
se
rv
ic
es

in
th
e

U
K.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
lit
at
iv
e;

Se
m
i-s
tr
uc
tu
re
d
In
te
rv
ie
w
s

w
ith

AA
S
us
er
s.
Re
cr
ui
te
d
fr
om

fix
ed
-s
ite

ne
ed
le

an
d
sy
rin

ge
pr
og

ra
m
m
es
;o

ut
re
ac
h
se
rv
ic
e;

st
er
oi
d
cl
in
ic
s;
a
gy
m
;a
nd

a
pr
is
on

.
Sa
m
pl
e
n
¼

24
;A

ge
-r
an
ge

¼
21
–6
1;

M
ea
n
¼

34
;A

ge
of

fir
st

us
e

¼
16
–2
5.

U
K

M
ot
iv
at
io
ns

fo
r
AA

S
us
e
ce
nt
re
d
on

bo
dy

im
ag
e
en
ha
nc
em

en
t.

Pa
tt
er
ns
:O

ld
er

ex
pe
rie
nc
ed

us
er

re
po

rt
ed

co
nc
er
ns

fo
r
yo
un

ge
r
us
er
s
IP
ED

us
e

re
gi
m
es

an
d
ac
te
d
as

m
ed
ia
to
rs

an
d

re
co
m
m
en
de
d
ad
vi
ce

re
ga
rd
in
g
cy
cl
es
,

do
sa
ge
s
an
d
al
so

re
co
m
m
en
de
d
th
at

yo
un

g
us
er
s
no

t
us
e
un

til
th
ey

ar
e

ol
de
r.

M
ot
iv
at
io
ns
:N

R

N
R

Co
ns
id
er
at
io
n
of

si
tu
at
io
na
la

nd
en
vi
ro
nm

en
ta
lf
ac
to
rs

fo
r
th
e

po
te
nt
ia
lh

ar
m
s
fr
om

AA
S
us
e

ar
e
si
gn

ifi
ca
nt

fo
r
pu

bl
ic
he
al
th

st
ra
te
gi
es

an
d
th
e
pr
om

ot
io
n

an
d
pr
ot
ec
tio

n
of

he
al
th
.

(c
on
tin
ue
d)

DRUGS: EDUCATION, PREVENTION AND POLICY 37



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Ko
va
c
et

al
.(
20
15
).
M
en

re
gr
et

an
ab

ol
ic
st
er
oi
d
us
e
du

e
to

a
la
ck

of
co
m
pr
eh

en
si
on

re
ga

rd
in
g
th
e

co
ns
eq

ue
nc
es

on
fu
tu
re

fe
rt
ili
ty
.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e;

Su
rv
ey

of
H
yp
og

on
ad
al

m
en

be
in
g
tr
ea
te
d
w
ith

TR
T

re
cr
ui
te
d
at

a
U
ro
lo
gy

cl
in
ic
.

Sa
m
pl
e
n
¼

79
;M

ea
n
¼

40
þ
0.
9.

U
SA

84
.8
%

(n
¼

67
)
st
at
ed

th
at

th
ey

ha
d

no
re
gr
et

(N
R)

ab
ou

t
th
ei
r
AA

S
us
e.

15
.2
%

(n
¼

12
)
ex
pr
es
se
d
re
gr
et

(R
)

ab
ou

t
th
ei
r
AA

S
us
e.

Th
e
m
aj
or
ity

of
th
e
m
en

w
er
e

he
te
ro
se
xu
al

an
d
m
ar
rie
d.

M
en

w
ho

re
gr
et
te
d
us
e
w
er
e
m
or
e
lik
el
y
to

ha
ve

no
ch
ild
re
n
(5
8.
3%

)
w
hi
le

m
en

w
ho

w
er
e
no

t
re
gr
et
fu
lo

f
th
ei
r

pr
io
r
AA

S
us
e
w
er
e
m
or
e
lik
el
y
to

ha
ve

1–
2
ch
ild
re
n
(5
8.
2%

).

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:N

R
40
.5
%

(n
¼

32
/7
9)

of
m
en

w
ith

pr
io
r

AA
S
us
e
in
di
ca
te
d
ha
vi
ng

er
ec
til
e

dy
sf
un

ct
io
n.

A
si
m
ila
r
nu

m
be
r
of

pe
op

le
in

th
os
e
m
en

w
ith

R
(5
0%

,n
¼

6/
12
)
an
d
th
os
e
w
ith

N
R
(3
8.
8%

,
n
¼

26
/6
7)

ex
pe
rie
nc
ed

er
ec
til
e

dy
sf
un

ct
io
n
(P

¼
0.
53
7,

Fi
gu

re
1(
c)
).

M
oo
d
w
as

si
m
ila
rly

af
fe
ct
ed

(R
¼

41
.7
%
,n

¼
5/
12
;N

R
¼

32
.8
%
,n

¼
22
/6
7)
.

Th
e
m
en

w
ith

re
gr
et
,2

5%
(n

¼
3/
12
)

di
d
no

t
un

de
rs
ta
nd

th
e
po

ss
ib
le

fu
tu
re

im
pa
ct

of
AA

S
us
e
on

th
ei
r

se
ru
m

te
st
os
te
ro
ne

le
ve
ls
.

Th
e
fin

di
ng

s
in

th
e
cu
rr
en
t
st
ud

y
ar
e
im
po

rt
an
t
w
he
n
de
al
in
g

w
ith

hy
po

go
na
da
lp

at
ie
nt
s
w
ith

AS
IH

se
ek
in
g
TS
T.

It
is
va
lu
ab
le

fo
r
m
en

w
ith

AS
IH

to
un

de
rs
ta
nd

th
e
im
pa
ct

th
at

ex
og

en
ou

s
AA

S
m
ay

ha
ve

ha
d

on
th
ei
r
fe
rt
ili
ty
.

Le
ne
ha
n
et

al
.(
19
96
).
A
st
ud

y
of

an
ab
ol
ic
st
er
oi
d
us
e
in

th
e
N
or
th
-

W
es
t
of

En
gl
an
d.

Jo
ur
na

l
A
rt
ic
le
.

M
ix
ed

m
et
ho

ds
.P

re
va
le
nc
e

Su
rv
ey

&
In
te
rv
ie
w
s
w
ith

gy
m

us
er
s.

Su
rv
ey

Sa
m
pl
e
n
¼

25
8;

Ag
e-
ra
ng

e
¼

14
–7
3.

In
te
rv
ie
w
s
n
¼
37
9;

Ag
e-
ra
ng

e
¼

17
–5
6;

Ag
e
of

fir
st

us
e
¼

15
–4
9.

En
gl
an
d

AA
S
pr
ev
al
en
ce

w
as

hi
gh

er
in

w
ha
t

w
er
e
co
ns
id
er
ed

‘h
ar
dc
or
e’
gy
m
s

th
an

‘m
ix
ed
’g

ym
s,
w
ith

bo
dy
bu

ild
er
s
th
e
la
rg
es
t
us
er

gr
ou

p.
58
%

w
er
e
co
m
pe
tit
iv
e
bo

dy
bu

ild
er
s.

In
cr
ea
se
d
m
us
cl
e
m
as
s,
st
re
ng

th
,

pe
rf
or
m
an
ce
,r
ec
ov
er
y
fr
om

in
ju
ry
,

se
x-
dr
iv
e
an
d
co
nf
id
en
ce

m
os
t

re
po

rt
ed

po
si
tiv
e
ef
fe
ct
s.
Ad

ve
rs
e

ef
fe
ct
s
re
po

rt
ed

in
cl
ud

ed
ki
dn

ey
pr
ob

le
m
s,
ac
ne
,w

at
er

re
te
nt
io
n,

in
fe
ct
io
ns

an
d
de
cr
ea
se
d
se
x
dr
iv
e.

O
n
ce
ss
at
io
n
of

AA
S
us
e
ov
er

1/
3
of

pa
rt
ic
ip
an
ts

re
po

rt
ed

de
pr
es
si
on

an
d

su
ic
id
al
id
ea
tio

n.
M
os
t
co
m
m
on

ly
re
po

rt
ed

AA
S
us
ed

de
ca

du
ra
bo

lin
,t
es
to
st
er
on

e,
D
ia
na
bo

l,
an
d
Pr
on

ab
ol
.2

1.
7%

at
te
nd

ed
G
P
fo
r
AA

S
re
la
te
d
is
su
e.

2.
1%

w
er
e
re
fu
se
d
tr
ea
tm

en
t
by

a
G
P
be
ca
us
e
of

th
ei
r
AA

S
us
e.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:N

R
N
R

M
or
e
AA

S
us
er
s
in

th
e
40
–4
4-
ye
ar

ag
e
ca
te
go

ry
th
an

th
e
15
–1
9

ye
ar
s.

35
w
er
e
in

th
e
40
–7
4
ag
e
gr
ou

p.

Ll
am

as
-V
el
as
co

et
al
.(
20
21
).
Bi
la
te
ra
l

N
ip
pl
e
En
la
rg
em

en
t
as

a
Se
co
nd

ar
y

Ef
fe
ct

of
An

ab
ol
ic
D
ru
gs
:A

H
is
to
pa
th
ol
og

ic
al

M
im
ic
ke
r
of

Sm
oo
th

M
us
cl
e
H
am

ar
to
m
a.

Cl
in
ic
al

Ca
se

re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

40

Sp
ai
n

A
40
-y
ea
r-
ol
d
m
al
e
pr
es
en
te
d
w
ith

pr
og

re
ss
iv
e
bi
la
te
ra
le

nl
ar
ge
m
en
t
of

bo
th

ni
pp

le
s
ex
ci
se
d
du

e
to

co
sm

et
ic
co
nc
er
ns
.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:H

is
to
ry

of
AA

S
us
e
bu

t
de
ta
ils

no
t
sp
ec
ifi
ed
.

M
ot
iv
at
io
ns
:T

o
im
pr
ov
e
hi
s
ph

ys
ic
al

pe
rf
or
m
an
ce

Bi
la
te
ra
le

nl
ar
ge
m
en
t
of

bo
th

ni
pp

le
s.

sy
m
m
et
ric
al
,c
yl
in
dr
ic
al
,w

el
l-d

ef
in
ed

an
d
sl
ig
ht
ly
in
du

ra
te
d
ni
pp

le
s
of

10
m
m

di
am

et
er

an
d
11

m
m

he
ig
ht

at
tr
ib
ut
ed

to
AA

S
us
e.

En
la
rg
ed

ni
pp

le
s
ex
ci
se
d
w
ith

th
e

cl
in
ic
al
di
ag
no

si
s
of

bi
la
te
ra
l

le
io
m
yo
m
as
.

D
er
m
at
op

at
ho

lo
gi
st
s
an
d

ph
ys
ic
ia
ns

sh
ou

ld
co
ns
id
er

th
e

si
de
-e
ffe

ct
s
of

AA
S
us
e

pa
rt
ic
ul
ar
ly
le
si
on

s
th
at

pr
es
en
t

du
e
to

co
sm

et
ic
co
nc
er
ns
.

Lo
ng

et
al
.(
20
19
).
G
er
st
m
an
n

sy
nd

ro
m
e
co
m
pl
ic
at
in
g

po
ly
cy
th
em

ia
se
co
nd

ar
y
to

an
ab
ol
ic

st
er
oi
d
us
e.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

49
.A

ge
of

fir
st

us
e
¼
in

hi
s
te
en
s.

U
SA

A
49
-y
ea
r-
ol
d
m
an

w
ith

pr
es
en
te
d
w
ith

ap
ha
si
a,
at
ax
ia
,a
nd

rig
ht
-s
id
ed

w
ea
kn
es
s.

Pr
ev
io
us

m
ed
ic
al
hi
st
or
y
w
as

si
gn

ifi
ca
nt

fo
r
a
re
po

rt
ed

st
ro
ke

in
hi
s
20
s,
pa
ni
c
at
ta
ck
s
an
d

rh
ab
do

m
yo
ly
si
s.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:A

hi
st
or
y
of

AA
S
us
e
si
nc
e
hi
s

te
en
s

St
ill
us
in
g
AA

S
in
te
rm

itt
en
tly
.

H
e
w
or
ks

as
a
pe
rs
on

al
tr
ai
ne
r
an
d
tr
ai
ns

5–
6
da
ys
/w

ee
k
(2
–3

ho
ur
s/
da
y)
.

M
ot
iv
at
io
ns
:C

om
pe
tit
iv
e
Bo

dy
bu

ild
in
g.

D
ia
gn

os
ed

w
ith

an
AA

S
in
du

ce
d
st
ro
ke
.

Th
e
pa
tie
nt
’s
st
ro
ke

sy
m
pt
om

s
im
pr
ov
ed

af
te
r
2
da
ys

bu
t
he

de
ve
lo
pe
d
dy
sg
ra
ph

ia
,

dy
sc
al
cu
lia
,f
in
ge
r
ag
no

si
a
an
d

le
ft
–r
ig
ht

di
so
rie
nt
at
io
n

co
ns
is
te
nt

w
ith

G
er
st
m
an
n

sy
nd

ro
m
e.
D
ys
gr
ap
hi
a
an
d

le
ft
–r
ig
ht

di
so
rie
nt
at
io
n
re
so
lv
ed

(c
on
tin
ue
d)

38 E. HEARNE ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

bu
t
dy
sc
al
cu
lia

an
d
fin

ge
r

ag
no

si
a
re
m
ai
ne
d
on

di
sc
ha
rg
e.

Lo
ve
lo
ck

et
al
.(
20
21
).
A
Ca
se

of
Br
ac
hi
al

Ar
te
ry

In
fe
ct
ed

An
eu
ry
sm

Se
co
nd

ar
y
to

In
fe
ct
iv
e
En
do

ca
rd
iti
s

fr
om

In
tr
am

us
cu
la
r
St
er
oi
d
U
se
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

52
.

Au
st
ra
lia

52
-y
ea
r-
ol
d
m
al
e
pr
es
en
te
d
w
ith

a
24
-

ho
ur

hi
st
or
y
of

le
th
ar
gy
,b

lu
rr
ed

vi
si
on

,a
nd

at
ax
ia
.T
hi
s
fo
llo
w
ed

un
di
ag
no

se
d
fe
ve
rs

an
d
he
ad
ac
he
s

w
ith

ne
ck

pa
in

fo
r
4
w
ee
ks
.H

e
ha
d

al
so

de
ve
lo
pe
d
le
ft
ar
m

sw
el
lin
g

an
d
pa
in

2
da
ys

pr
io
r.

Pa
tt
er
ns
:A

AS
U
se

fo
r
th
e
pa
st

5
ye
ar
s

M
ot
iv
at
io
ns
:N

R
A
di
ag
no

si
s
of

in
fe
ct
iv
e
en
do

ca
rd
iti
s
of

th
e
m
itr
al

va
lv
e
w
as

m
ad
e,

se
co
nd

ar
y
to

C.
ho

m
in
is
,l
ik
el
y
du

e
to

in
tr
am

us
cu
la
r
an
ab
ol
ic

st
er
oi
d
us
e

Th
e
pa
tie
nt

un
de
rw
en
t
ex
ci
si
on

an
d
de
br
id
em

en
t
of

th
e
in
fe
ct
ed

an
eu
ry
sm

.H
is
to
pa
th
ol
og

y
w
as

co
ns
is
te
nt

w
ith

in
fe
ct
ed

th
ro
m
bo

em
bo

lis
m

w
ith

an
eu
ry
sm

al
de
ge
ne
ra
tio

n
of

th
e

ar
te
ry
.T
he

pa
tie
nt

un
de
rw
en
t

m
itr
al

va
lv
e
re
pl
ac
em

en
t
10

da
ys

la
te
r.

M
cV
ei
gh

an
d
Be
gl
ey

(2
01
7)
.A

na
bo

lic
st
er
oi
ds

in
th
e
U
K:

an
in
cr
ea
si
ng

is
su
e
fo
r
pu

bl
ic
he
al
th
.

Re
vi
ew

.
Re
vi
ew

us
in
g
th
e
tw
o
tim

e
po

in
ts

be
tw
ee
n
19
95

(p
rio

r
to

le
gi
sl
at
io
n

ch
an
ge
s
in

th
e
U
ni
te
d
Ki
ng

do
m
)

an
d
20
15
,a

re
vi
ew

of
th
e
ev
id
en
ce

re
la
te
d
to

he
al
th

ha
rm

s
w
as

co
nd

uc
te
d,

in
co
nj
un

ct
io
n
w
ith

ne
ed
le

an
d
sy
rin

ge
pr
og

ra
m
m
e

(N
SP
)
da
ta

in
Ch

es
hi
re

&
M
er
se
ys
id
e

(U
K)

re
la
tin

g
to

an
ab
ol
ic

st
er
oi
d
us
er
s.

U
K

D
ra
m
at
ic
in
cr
ea
se

in
th
e
nu

m
be
r
of

AA
S
us
er
s
ac
ce
ss
in
g
N
SP
s,
fr
om

55
3

in
19
95

to
24
46

in
20
15
.

In
cr
ea
se
d
m
ea
n
ag
e
of

st
er
oi
d
us
in
g

cl
ie
nt
s
fr
om

26
ye
ar
s
ol
d
(m

ed
ia
n

ag
e
of

25
)
in

19
95

co
m
pa
re
d
to

31
ye
ar
s
ol
d
(m

ed
ia
n
ag
e
of

30
)
in

20
15
.

Th
e
pe
rc
en
ta
ge

of
st
er
oi
d
us
er
s
ha
s

ris
en

fr
om

17
.1
%

to
54
.9
%

ov
er

th
e

la
st

20
ye
ar
s.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:N

R
N
R

In
cr
ea
se
d
m
ea
n
ag
e
of

st
er
oi
d

us
in
g
cl
ie
nt
s
fr
om

26
ye
ar
s
ol
d

(m
ed
ia
n
ag
e
of

25
)
in

19
95

co
m
pa
re
d
to

31
ye
ar
s
ol
d

(m
ed
ia
n
ag
e
of

30
)
in

20
15
.

Th
er
e
is
a
ne
ed

fo
r
w
id
es
pr
ea
d

in
te
rv
en
tio

ns
in

th
e
co
nt
ex
t
of

in
cr
ea
si
ng

nu
m
be
rs
of

th
os
e

in
je
ct
in
g
AA

S.
G
re
at
er

en
ga
ge
m
en
t
is
re
qu

ire
d
at

gy
m
s

an
d
ot
he
r
ar
ea
s
w
he
re

AA
S
us
e

is
pr
ev
al
en
t.
Fu
tu
re

re
se
ar
ch

to
es
tim

at
e
th
e
pr
ev
al
en
ce

of
AA

S
us
e,
dr
iv
er
s
fo
r
AA

S
us
e,
ris
k

be
ha
vi
ou

rs
,a
nd

ha
rm

re
du

ct
io
n

in
iti
at
iv
es

re
qu

ire
fu
rt
he
r

re
se
ar
ch
.T
he

im
pa
ct

of
th
e
ill
ic
it

m
ar
ke
t,
th
e
in
te
rn
et
,a
nd

th
e

de
m
an
d
fo
r
AA

S
al
so

re
qu

ire
s

fu
rt
he
r
re
se
ar
ch
.

Pa
til

et
al
.(
20
07
).
N
ea
r-
fa
ta
l

sp
on

ta
ne
ou

s
he
pa
tic

ru
pt
ur
e

as
so
ci
at
ed

w
ith

an
ab
ol
ic
an
dr
og

en
ic

st
er
oi
d
us
e:
a
ca
se

re
po

rt
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

43
.

W
al
es

A
43
-y
ea
r-
ol
d
m
an

w
as

br
ou

gh
t
to

th
e

ac
ci
de
nt

an
d
em

er
ge
nc
y

de
pa
rt
m
en
t
af
te
r
he

co
lla
ps
ed

at
ho

m
e.

H
e
ha
d
ep
ig
as
tr
ic
pa
in

fo
r
2
da
ys

be
fo
re

th
e
co
lla
ps
e.
Th
er
e
w
as

no
hi
st
or
y
of

tr
au
m
a.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:H

e
ha
d
st
op

pe
d
ta
ki
ng

st
er
oi
ds

4
ye
ar
s
pr
ev
io
us
ly
.H

e
ha
d
be
en

ta
ki
ng

AA
S
fo
r
25

ye
ar
s,
w
hi
ch

in
cl
ud

ed
na
nd

ro
lo
ne

de
ca
no

at
e,
st
an
oz
ol
ol
,

pr
im
ab
ol
in

an
d
m
os
t
fo
rm

s
of

te
st
os
te
ro
ne
.B

y
co
m
pa
ris
on

w
ith

th
e

do
se
s
ta
ke
n
in

th
e
bo

dy
bu

ild
in
g

fr
at
er
ni
ty
,h

is
co
ns
um

pt
io
n
w
as

at
th
e

lo
w

en
d
of

th
e
ra
ng

e
of

st
er
oi
d
us
ag
e.

M
ot
iv
at
io
ns
:N

R

Sp
on

ta
ne
ou

s
he
pa
tic

ru
pt
ur
e
w
hi
ch

w
as

at
tr
ib
ut
ed

to
hi
st
or
y
of

AA
S
us
e.

Cl
in
ic
ia
ns

ne
ed

to
be

aw
ar
e
of

su
ch

a
po

ss
ib
ili
ty

fo
r
AA

S
us
e

an
d
re
la
te
d
ef
fe
ct
s
in

a
fit

an
d

he
al
th
y
yo
un

g
pe
rs
on

.

Po
pe

et
al
.(
20
21
).
An

ab
ol
ic
-

An
dr
og

en
ic
St
er
oi
ds
,V

io
le
nc
e,
an
d

Cr
im
e:
Tw

o
Ca
se
s
an
d
Li
te
ra
tu
re

Re
vi
ew

.
Fo
re
ns
ic
Ca

se
Re

po
rt
.

Fo
re
ns
ic
ev
al
ua
tio

ns
m
en

w
ho

co
m
m
itt
ed

se
rio

us
cr
im
es

w
hi
le

us
in
g
AA

S.
Sa
m
pl
e
n
¼
2;

Ag
e
¼

58
an
d
50
.

U
SA

Fo
re
ns
ic
ca
se

re
po

rt
ac
co
un

t
of

2
m
en

w
ho

co
m
m
itt
ed

se
rio

us
cr
im
es

w
hi
le

us
in
g
AA

S
(o
nl
y
on

e
us
ed

AA
S
ol
de
r

th
an

40
so

w
ill

re
po

rt
on

hi
m

on
ly
).

Th
e
re
po

rt
hi
gh

lig
ht
ed

th
at

hi
gh

do
se
s

of
AA

S
ca
n
ca
us
e
a
m
in
or
ity

of
in
di
vi
du

al
s
to

de
ve
lo
p
su
bs
ta
nt
ia
l

pe
rs
on

al
ity

an
d
m
oo
d
ch
an
ge
s,
an
d

to
di
sp
la
y
ag
gr
es
si
ve
ne
ss
,v
io
le
nc
e,

or
cr
im
in
al

be
ha
vi
ou

r
th
at

ap
pe
ar
s

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:F

or
pe
rf
or
m
an
ce

en
ha
nc
em

en
t
in
iti
al
ly
.T
he
n
to

m
ai
nt
ai
n

a
ph

ys
iq
ue

to
su
cc
ee
d
in

th
e
cl
ub

sc
en
e.
Th
en

at
ag
e
56

he
us
ed

to
bu

lk
up

fo
r
hi
s
jo
b
as

a
do

or
m
an
.

N
R

Si
gn

ifi
ca
nt

ne
ed

fo
r
cr
im
in
ol
og

is
t
in

fo
re
ns
ic
or

cl
in
ic
al

se
tt
in
gs

to
es
ta
bl
is
h
if
th
e
pe
rs
on

w
ho

co
m
m
itt
ed

vi
ol
en
t
cr
im
es

w
as

us
in
g
AA

S
ex
ac
tly

at
th
e
tim

e
of

th
e
in
ci
de
nt
.

(c
on
tin
ue
d)

DRUGS: EDUCATION, PREVENTION AND POLICY 39



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

en
tir
el
y
di
ffe

re
nt

fr
om

th
ei
r
us
ua
l

pe
rs
on

al
iti
es
.

Ra
sh
id

(2
00
0)
.T
es
to
st
er
on

e
ab
us
e
an
d

af
fe
ct
iv
e
di
so
rd
er
s.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

40
.

U
SA

Ca
se

re
po

rt
of

a
m
an

w
ho

pr
es
en
te
d

to
hi
s
ps
yc
hi
at
ris
t
an
d
w
as

us
in
g

AA
S
to

ne
ga
te

sy
m
pt
om

s
of

pe
rc
ei
ve
d
lo
w

te
st
os
te
ro
ne
.T
he

pa
tie
nt

de
sc
rib

ed
fe
lli
ng

lo
w
,

de
cr
ea
se
d
en
er
gy
,a
nd

de
cr
ea
se
d

lib
id
o
tw
o
m
on

th
s
fo
llo
w
in
g

ce
ss
at
io
n
of

AA
S
ho

w
ev
er

in
co
nj
un

ct
io
n
w
ith

hi
s
ps
yc
hi
at
ris
t,
he

re
m
ai
ne
d
ab
st
in
en
t
fr
om

AA
S.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:U

si
ng

AA
S
fo
r
th
e
pa
st

2
ye
ar
s.

M
ot
iv
at
io
ns
:T

o
im
pr
ov
e
hi
s
se
lf-
im
ag
e

an
d
he
lp

hi
m

de
ve
lo
p
m
us
cu
al
r

ph
ys
iq
ue
,w

hi
ch

m
ad
e
hi
m

ha
pp

y,
en
er
ge
tic
,a
nd

ou
tg
oi
ng

.

N
R

Th
e
re
po

rt
hi
gh

lig
ht
s
th
e

im
po

rt
an
ce

of
sp
ec
ifi
c
tr
ea
tm

en
t

in
te
rv
en
tio

ns
fo
r
th
os
e
w
is
hi
ng

to
ce
as
e
AA

S
us
e

Ra
vi
nd

ra
n
et

al
.(
20
20
).
M
yo
si
tis
,

rh
ab
do

m
yo
ly
si
s
an
d
se
ve
re

hy
pe
rc
al
ca
em

ia
in

a
bo

dy
bu

ild
er
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

53
.

W
al
es

A
53
-y
ea
r-
ol
d
re
tir
ed

fir
e-
fig

ht
er

pr
es
en
te
d
w
ith

se
ve
re

co
ns
tip

at
io
n

of
m
an
y
w
ee
ks
’d

ur
at
io
n.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:F

or
bo

dy
bu

ild
in
g

M
ot
iv
at
io
ns
:U

se
of

gr
ow

th
ho

rm
on

e
(G
H
)

2
IU
/d
ay

an
d
te
st
os
te
ro
ne

(T
)
35
0
m
g/
da
y
on

a
‘6
-

w
ee
ks

on
an
d
4-
w
ee
ks

of
f’
re
gi
m
e
fo
r

ov
er

20
ye
ar
s

Se
ve
re

sy
m
pt
om

at
ic
hy
pe
rc
al
ca
em

ia
co
m
pl
ic
at
in
g
ac
ut
e
in
fla
m
m
at
or
y

m
yo
si
tis

an
d
rh
ab
do

m
yo
ly
si
s.
H
e

al
so

ha
d
AK

I(
w
ith

ch
ro
ni
c
ki
dn

ey
di
se
as
e)

an
d
si
gn

ifi
ca
nt

pr
ot
ei
nu

ria
du

e
to

Fo
ca
lS

eg
m
en
ta
l

G
lo
m
er
ul
os
cl
er
os
is
.H

e
co
nt
in
ue
d

ta
ki
ng

gr
ow

th
ho

rm
on

e
an
d

te
st
os
te
ro
ne

de
sp
ite

co
un

se
lli
ng

bu
t

di
ed

su
dd

en
ly
of

a
m
yo
ca
rd
ia
li
nf
ar
ct
io
n.

D
ia
gn

os
is
of

hy
pe
rc
al
ca
em

ia
m
ay

re
qu

ire
m
ul
tid

is
ci
pl
in
ar
y

ex
pe
rt
is
e
an
d
m
ul
tip

le
an
d

in
va
si
ve

in
ve
st
ig
at
io
ns
.

Th
er
e
m
ay

be
se
ve
ra
ld

is
pa
ra
te

ca
us
es

fo
r
hy
pe
rc
al
ca
em

ia
,

al
th
ou

gh
on

e
us
ua
lly

pr
ed
om

in
at
es
.

M
ai
nt
ai
ni
ng

‘b
od

y
im
ag
e’
ev
en

w
ith

th
e
us
e
of

ha
rm

fu
ld

ru
gs

m
ay

be
an

ov
er
po

w
er
in
g

em
ot
io
n
de
sp
ite

co
un

se
lli
ng

ab
ou

t
th
ei
r
da
ng

er
s.

Ro
se
nf
el
d
et

al
.(
20
11
).
Ch

ol
es
ta
tic

ja
un

di
ce
,a
cu
te

ki
dn

ey
in
ju
ry

an
d

ac
ut
e
pa
nc
re
at
iti
s
se
co
nd

ar
y
to

th
e

re
cr
ea
tio

na
lu

se
of

m
et
ha
nd

ro
st
en
ol
on

e:
A
ca
se

re
po

rt
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

50
.

Ca
na
da

A
50
-y
ea
r-
ol
d
m
an

of
In
di
an

de
sc
en
t

w
ho

pr
es
en
te
d
w
ith

a
si
x-
w
ee
k

hi
st
or
y
of

di
ffu

se
ab
do

m
in
al

pa
in
,

an
or
ex
ia
an
d
w
ei
gh

t
lo
ss

fo
llo
w
in
g

an
ei
gh

t-
w
ee
k
cy
cl
e
of

m
et
ha
nd

ro
st
en
ol
on

e
us
e.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:N

R
Im
ag
in
g
w
as

co
ns
is
te
nt

w
ith

ac
ut
e

pa
nc
re
at
iti
s
w
hi
le

a
liv
er

bi
op

sy
w
as

co
ns
is
te
nt

w
ith

in
tr
a-
he
pa
tic

ch
ol
es
ta
si
s
an
d
a
ki
dn

ey
bi
op

sy
re
ve
al
ed

ev
id
en
ce

of
ac
ut
e
tu
bu

la
r

ne
cr
os
is
at
tr
ib
ut
ed

to
AA

S
us
e.

Th
is
w
as

re
po

rt
ed

as
th
e
fir
st

kn
ow

n
ca
se

of
a
pa
tie
nt

de
ve
lo
pi
ng

pa
nc
re
at
iti
s
as

a
re
su
lt
of

an
ab
ol
ic
an
dr
og

en
ic

st
er
oi
d
us
e.

Ro
th
m
an

et
al
.(
20
11
).
An

ab
ol
ic

an
dr
og

en
ic
st
er
oi
d
in
du

ce
d

m
yo
ca
rd
ia
lt
ox
ic
ity
:A

n
ev
ol
vi
ng

pr
ob

le
m

in
an

ag
ei
ng

po
pu

la
tio

n.
Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

62
;A

ge
of

fir
st

us
e
¼

61

U
SA

62
-y
ea
r-
ol
d
m
an

pr
es
en
te
d
w
ith

ex
er
tio

na
ld

ys
pn

oe
a
cu
lm
in
at
in
g
in

m
ar
ke
d
ex
er
ci
se

in
to
le
ra
nc
e.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:B

eg
an

re
gu

la
rly

ex
er
ci
si
ng

at
th
e

ag
e
of

50
ye
ar
s.
H
is
ex
er
ci
se

du
ra
tio

n
an
d
in
te
ns
ity

gr
ad
ua
lly

in
cr
ea
se
d
ov
er

a
se
ve
ra
ly
ea
r
pe
rio

d
ul
tim

at
el
y
re
ac
hi
ng

5
da
y
pe
r
w
ee
k
re
gi
m
en

(2
h
of

de
di
ca
te
d
w
ei
gh

tli
ft
in
g
an
d
30
m
in

of
ca
rd
io
va
sc
ul
ar

tr
ai
ni
ng

).
H
e
be
ga
n
in
je
ct
in
g
AA

S
1
ye
ar

pr
io
r
to

ad
m
is
si
on

.R
ep
or
te
d
th
e
us
e
of

na
nd

ro
lo
ne

40
0–
80
0
m
g/
w
ee
k
an
d

m
et
ha
nd

ro
st
en
ol
on

e
20
–4
0
m
g/
w
ee
k
to

in
cr
ea
se

m
us
cl
e
m
as
s
an
d
st
re
ng

th
.

M
ot
iv
at
io
ns
:T

o
in
cr
ea
se

le
an

m
us
cl
e
m
as
s

an
d
st
re
ng

th
.

D
ia
gn

os
is
of

LV
sy
st
ol
ic
dy
sf
un

ct
io
n

w
as

m
ad
e.
Th
e
pr
es
um

ed
ae
tio

lo
gy

w
as

m
yo
ca
rd
ia
lt
ox
ic
ity

se
co
nd

ar
y

to
AA

S
ex
po

su
re
.

Ce
ss
at
io
n
of

an
ab
ol
ic
st
er
oi
ds

co
up

le
d
w
ith

he
ar
t
fa
ilu
re

ph
ar
m
ac
ot
he
ra
py

le
d
to

co
m
pl
et
e
no

rm
al
is
at
io
n
of

LV
si
ze

an
d
fu
nc
tio

n
an
d
a

si
m
ul
ta
ne
ou

s
in
cr
ea
se

in
ex
er
ci
se

to
le
ra
nc
e.

Se
ve
ra
ly
ea
rs

af
te
r
st
op

pi
ng

AA
S

us
e
he

co
nt
in
ue
s
to

tr
ai
n
at

a
hi
gh

le
ve
lw

ith
ou

t
lim

ita
tio

ns
.

Sh
ib
er

(2
01
3)
.P

yo
m
yo
si
tis

D
ue

To
An

ab
ol
ic
St
er
oi
d
In
je
ct
io
n.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

45
.

U
SA

45
-y
ea
r-
ol
d
am

at
eu
r
bo

dy
bu

ild
er

w
ith

pa
in

an
d
sw

el
lin
g
at

in
je
ct
io
n
si
te

fo
r
3
da
ys
.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:B

od
yb
ui
ld
in
g

Pa
in

an
d
sw

el
lin
g
at

in
je
ct
io
n
si
te

fo
r

3
da
ys
.

Tr
ea
te
d
w
ith

in
tr
av
en
ou

s
va
nc
om

yc
in

an
d
pi
pe
ra
ci
lli
n-

ta
zo
ba
ct
am

.T
he

w
ou

nd
w
as

su
rg
ic
al
ly
de
br
id
ed

an
d
he

re
co
ve
re
d
an
d
w
as

di
sc
ha
rg
ed

in
5
da
ys
.

(c
on
tin
ue
d)

40 E. HEARNE ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Ci
ta
tio

n
an
d
St
ud

y
D
et
ai
ls
a

Co
un

tr
y

G
en
er
al

Fi
nd

in
gs

of
Jo
ur
na
lA

rt
ic
le
s
/

Pr
es
en
ta
tio

n
of

Cl
in
ic
al

Ca
se

Re
po

rt
s

Fi
nd

in
gs

of
O
ld
er

M
en

(>
40
ye
ar
s)

Pa
tt
er
ns

an
d
M
ot
iv
at
io
ns

fo
r
U
se

Ad
ve
rs
e
Ef
fe
ct
s
Re
po

rt
ed
/D
ia
gn

os
ed

Co
nc
lu
si
on

s

Sh
in
ya

et
al
.(
20
13
).
Ca
ut
io
n
fo
r

An
ab
ol
ic
An

dr
og

en
ic
St
er
oi
d
U
se
:A

Ca
se

Re
po

rt
of

M
ul
tip

le
O
rg
an

D
ys
fu
nc
tio

n
Sy
nd

ro
m
e.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

42
.

U
SA

42
-y
ea
r-
ol
d
m
al
e
am

at
eu
r
bo

dy
bu

ild
er

de
ve
lo
pe
d
m
ul
tip

le
or
ga
n

dy
sf
un

ct
io
n
sy
nd

ro
m
e
an
d
Ac
ut
e

re
sp
ira
to
ry

di
st
re
ss

sy
nd

ro
m
e.

D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:I
nj
ec
tin

g
AA

S:
te
st
os
te
ro
ne

ac
et
at
e,
te
st
os
te
ro
ne

cy
pi
on

at
e,

te
st
os
te
ro
ne

de
ca
no

at
e,
te
st
os
te
ro
ne

pr
op

io
na
te
,t
es
to
st
er
on

e
ph

en
yl
pr
op

io
na
te
,t
es
to
st
er
on

e
en
an
th
at
e,
an
d
te
st
os
te
ro
ne

is
oc
ap
ro
at
e,
fo
r
a
fe
w

ye
ar
s.

M
ot
iv
at
io
ns
:F

or
m
us
cl
e
bu

ild
in
g

N
au
se
a,
vo
m
iti
ng

,d
ia
rr
ho

ea
,a
nd

5
da
ys

of
sh
or
tn
es
s
of

br
ea
th

an
d

pr
od

uc
tiv
e
co
ug

h.
H
e
w
as

hy
po

xi
c

an
d
ha
d
ep
is
od

es
of

su
pr
av
en
tr
ic
ul
ar

ta
ch
yc
ar
di
a
an
d

ra
pi
d
at
ria
lf
lu
tt
er

(v
en
tr
ic
ul
ar

ra
te

16
0–
20
0
be
at
s/
m
in
).

Th
e
re
la
tio

ns
hi
p
be
tw
ee
n
AA

S
us
e

an
d
m
ul
ti-
or
ga
n
dy
sf
un

ct
io
n
is

no
t
co
m
pl
et
el
y
cl
ea
r
in

th
is

pa
tie
nt
,b

ut
au
th
or
s
at
tr
ib
ut
ed

hi
s
lo
ng

hi
st
or
y
of

AA
S
us
e
w
ith

th
e
sy
st
em

ic
in
fla
m
m
at
or
y

re
sp
on

se
an
d
m
ul
tip

le
-o
rg
an

dy
sf
un

ct
io
n.

Ta
sh
iro

et
al
.(
20
21
).
Su
ba
cu
te

St
en
t

Th
ro
m
bo

si
s
Af
te
r
Pr
im
ar
y

Pe
rc
ut
an
eo
us

Co
ro
na
ry

In
te
rv
en
tio

n
in

a
M
id
dl
e-
Ag

ed
An

ab
ol
ic

St
er
oi
d–

Ab
us
in
g
Bo

dy
bu

ild
er
.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

54

Ja
pa
n

A
54
-y
ea
r-
ol
d
m
al
e
bo

dy
bu

ild
er

w
ho

w
as

ab
us
in
g
an
ab
ol
ic
st
er
oi
ds

de
ve
lo
pe
d
an

ac
ut
e
ST
-s
eg
m
en
t

el
ev
at
io
n
m
yo
ca
rd
ia
li
nf
ar
ct
io
n
af
te
r

st
re
nu

ou
s
st
re
ng

th
tr
ai
ni
ng

.
D
is
cl
os
ed

AA
S
us
e.

Pa
tt
er
ns
:O

ra
lo

xa
nd

ro
lo
ne

(2
0
m
g)

an
d

m
et
ha
nd

ie
no

ne
(4
0
m
g)

da
ily
.

H
e
w
as

tr
ai
ni
ng

fo
r
a
w
or
ld
-c
la
ss

bo
dy
bu

ild
in
g
co
m
pe
tit
io
n
an
d
ha
d
be
en

ta
ki
ng

th
e
AA

S
cy
cl
ic
al
ly
w
ith

3
m
on

th
s

“o
n”

an
d
1
m
on

th
“o
ff”

in
ad
di
tio

n
to

pr
ot
ei
n
su
pp

le
m
en
ts

fo
r
th
e
la
st

3
ye
ar
s

M
ot
iv
at
io
ns
:C

om
pe
tit
iv
e
bo

dy
bu

ild
in
g.

Ex
er
ci
se
-r
el
at
ed

ac
ut
e
M
If
ol
lo
w
ed

by
su
ba
cu
te

th
ro
m
bo

si
s,
po

te
nt
ia
lly

pr
ed
is
po

se
d
by

ab
us
e
of

AA
.

Th
e
pa
tie
nt

w
as

re
fe
rr
ed

to
a

co
m
pr
eh
en
si
ve

ca
rd
ia
c

re
ha
bi
lit
at
io
n
pr
og

ra
m

in
th
e

re
ha
bi
lit
at
io
n
ho

sp
ita
lf
or

se
co
nd

ar
y
pr
ev
en
tio

n
an
d

ad
vi
se
d
to

di
sc
on

tin
ue

us
e
of

AA
S
an
d
vi
go

ro
us

ex
er
ci
se

tr
ai
ni
ng

.
W
ei
nr
eb

et
al
.(
20
10
).
Fa
ct
iti
al

so
ft

tis
su
e
ps
eu
do

tu
m
or

du
e
to

in
je
ct
io
n

of
an
ab
ol
ic
st
er
oi
ds
:a

re
po

rt
of

3
ca
se
s
in

2
pa
tie
nt
s.

Cl
in
ic
al

Ca
se

Re
po

rt
.

Sa
m
pl
e
n
¼
1;

Ag
e
¼

49
.

Ca
na
da

49
-y
ea
r-
ol
d
m
an

pr
es
en
te
d
w
ith

a
la
rg
e
le
ft
la
te
ra
lt
hi
gh

m
as
s
at

in
je
ct
io
n
si
te
.

Pa
tt
er
ns
:I
nj
ec
tin

g
AA

S.
M
ot
iv
at
io
ns
:N

R
La
rg
e
le
ft
la
te
ra
lt
hi
gh

m
as
s
at

in
je
ct
io
n
si
te
.

A
be
ni
gn

re
ac
tiv
e
pr
ol
ife
ra
tio

n
w
as

di
ag
no

se
d,

an
d
no

tr
ea
tm

en
t

w
as

ne
ed
ed
.

Za
hn

ow
et

al
.(
20
18
).
Id
en
tif
yi
ng

a
ty
po

lo
gy

of
m
en

w
ho

us
e
An

ab
ol
ic

An
dr
og

en
ic
St
er
oi
ds

(A
AS

).
Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e.

Re
tr
os
pe
ct
iv
e
D
at
a

An
al
ys
is
of

AA
S
us
er
s
fr
om

th
e

G
lo
ba
lD

ru
g
Su
rv
ey

20
15
.

Sa
m
pl
e
n
¼
61
1;

Ag
e-
ra
ng

e
¼

16
–6
8;

M
ea
n
¼

30
.5
;A

ge
of

fir
st

us
e

¼
24
.3
9
±
6.
54

U
K

St
ud

y
de
ve
lo
pe
d
a
qu

an
tit
at
iv
e

ty
po

lo
gy

of
AA

S
us
er
s.

Fo
ur

ty
pe
s:
YO

LO
,W

el
lb
ei
ng

,E
xp
er
t

an
d
At
hl
et
e
ty
pe
s.

YO
LO

ty
pe

ar
e
yo
un

g,
in
ex
pe
rie
nc
ed
,

w
ith

hi
gh

le
ve
ls
of

ris
k;
W
el
lb
ei
ng

fr
eq
ue
nt

th
e
gy
m
,c
on

ce
rn
s
w
ith

im
ag
e
an
d
w
el
lb
ei
ng

,l
es
s
ris
ky
;

At
hl
et
e
ty
pe

w
er
e
m
or
e
lik
el
y
to

be
ol
de
r,
us
e
of

AA
S
an
d
ot
he
r
IP
ED

s;
Ex
pe
rt
ty
pe

m
in
im
al
AA

S
an
d
IP
ED

us
e,
lo
w

al
co
ho

lc
on

su
m
pt
io
n,

lo
w

ris
k.

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:I
nd

iv
id
ua
ls
in

cl
us
te
r
3
ar
e

m
ot
iv
at
ed

to
us
e
AA

S
to

ga
in

m
us
cl
e

an
d
lo
se

fa
t.

N
R

At
hl
et
e
ty
pe
s
w
er
e
m
or
e
lik
el
y
to

be
ol
de
r.
Th
e
At
hl
et
e
ty
pe

ar
e

no
te
d
fo
r
co
m
bi
ni
ng

st
er
oi
ds

w
ith

ot
he
r
en
ha
nc
em

en
t
dr
ug

s.
W
hi
le

al
lc
lu
st
er
s
w
er
e

m
ot
iv
at
ed

by
m
us
cl
e
ga
in

an
d

fa
t
lo
ss

to
so
m
e
de
gr
ee
,a

fa
r

hi
gh

er
pr
op

or
tio

n
of

cl
us
te
r

th
re
e
w
er
e
m
ot
iv
at
ed

by
th
es
e

go
al
s
th
an

ot
he
r
cl
us
te
rs

w
hi
ch

al
ig
ns

w
ith

th
e
go

al
s
of

th
e

co
m
pe
tit
iv
e
bo

dy
bu

ild
er
.

in
di
vi
du

al
s
in

cl
us
te
r
3
te
nd

ed
to

us
e
a
gr
ea
te
r
nu

m
be
r
of

AA
S

an
d
IP
ED

s.
Za
hn

ow
et

al
.(
20
17
).
A
dv

er
se

ef
fe
ct
s,

he
al
th

se
rv
ic
e
en

ga
ge

m
en

t,
an

d
se
rv
ic
e
sa
ti
sf
ac
ti
on

am
on

g
an

ab
ol
ic
an

dr
og

en
ic
st
er
oi
d
us
er
s.

Jo
ur
na

l
A
rt
ic
le
.

Q
ua
nt
ita
tiv
e.

Re
tr
os
pe
ct
iv
e
D
at
a

An
al
ys
is
of

AA
S
us
er
s
fr
om

th
e

G
lo
ba
lD

ru
g
Su
rv
ey

20
15
.

Sa
m
pl
e
n
¼
25
3
m
en
,5

9
w
om

en
;A

ge
-

ra
ng

e
¼

17
–7
2;

M
ea
n
¼

29
.8
.

G
lo
ba
l

35
%

re
po

rt
ed

se
ek
in
g
ad
vi
ce

fr
om

G
P

du
e
to

AA
S
re
la
te
d
ad
ve
rs
e
ef
fe
ct
s

w
ith

th
e
m
aj
or
ity

re
lu
ct
an
t
to

do
so
.

Se
xu
al

fu
nc
tio

n
is
su
es

w
er
e
a
dr
iv
er

fo
r
m
en

to
se
ek

G
P
tr
ea
tm

en
t.

Th
os
e
AA

S
us
er

th
at

di
d
se
ek

G
P

an
d
m
ed
ic
al
ad
vi
ce

w
er
e
in

th
e

ol
de
r
co
ho

rt

Pa
tt
er
ns
:N

R
M
ot
iv
at
io
ns
:N

R
N
R

O
n
av
er
ag
e,
AA

S
us
er
s
w
ho

en
ga
ge
d
w
ith

he
al
th

se
rv
ic
es

w
er
e
si
gn

ifi
ca
nt
ly
ol
de
r
th
an

th
os
e
w
ho

di
d
no

t

a N
R:

N
ot

re
po

rt
ed
.b
N
SP
:N

ee
dl
e
an
d
Sy
rin

ge
Pr
og

ra
m
s.

DRUGS: EDUCATION, PREVENTION AND POLICY 41



Table 4. Themes and categories emerging during thematic analysis.

Theme Subtheme Categories

Theme One
Characteristics of AAS Use Age of Initiation 1. First use of AAS at aged 40 years or older documented in

8 records.
2. Oldest age of initiation to use was aged 69 years.
3. Evidence of increased age of initiation to use within UK

national IPED studies over the past decade.
Motivations for AAS Use 4. Motivations by AAS use documented in 23 records.

5. Motivations by older males to initiate AAS use do not differ
greatly from young males and included aesthetics,
performance enhancement, and increasing musculature for
bodybuilding.

6. Wellbeing was considered a primary motivating factor for
continued use and restarting use following a period
of cessation.

7. Wellbeing was associated with emotional happiness resulting
from sexual function, feelings of youthfulness, male status,
and the ability to perform sexually later in life.

Sustained Harmful Patterns of Use 8. Dependence on AAS and attempts at cessation is
documented in 5 records and may indicate the
‘neuroendocrine pathway’ for AAS dependence.

9. Changes in patterns of use over time observed specifically in
relation to continued use/not cycling and blasting
and cruising.

10. Prolonged cycles associated with psychological dependence
and wellbeing.

11. Some OMAAS do not perceive themselves as dependent,
and that their AAS use is part of a healthy regime and a
valued lifestyle.

Theme Two
Self-Reported

Adverse Effects
Effect on Sexual Function and Fertility 12. Most reported adverse effects centred on erectile

dysfunction, from AAS use testicular atrophy, and low libido.
13. Psychological effects such as low mood and

depressive symptoms.
14. One study documented infertility and hypogonadal failure

30 months after cessation of AAS use.
Other Self-Reported Adverse Effects 15. Other harms included hormonal imbalances, fatigue,

breathlessness and dyspnoea, and injecting harms.
Theme Three
Health Harms Diagnosed

by Medical
Cardiovascular Harms 16. Cardiovascular harms were reported in 14 studies.

Professional 17. Cardiovascular harms: left ventricular systolic dysfunction,
left ventricular hypertrophy, right coronary artery infarct,
decreased right ventricular function, dyslipidaemia,
myocardial infarction, Class IV heart failure, myocardial
dysfunction, coronary atherosclerosis, hypertension, elevated
hs-CRP, hyperlipidaemia, increased haematocrit level, and
refractory supraventricular tachycardia (see Table 5).

18. Atherosclerotic disease was significantly linked to lifetime
use of AAS.

19. Cardiovascular harms (left ventricular hypertrophy,
dyslipidaemia, coronary atherosclerosis, hypertension)
diagnosed in OMAAS are those more often diagnosed in
sedentary or obese populations.

Hepatotoxicity 20. Liver injury from AAS use was reported in five clinical
case reports.

21. Reversal of liver injury on cessation of AAS use.
Other Diagnosed Health Issues 22. Other diagnosed health harms were acute kidney injury,

renal infarction, acute respiratory distress syndrome, type 2
Diabetes Mellitus, cholesterol imbalance, hypercalcaemia,
inflammatory myositis, rhabdomyolysis, and erythrocytosis.

Experiences of Healthcare 23. Only 3 studies documented experiences of healthcare
by OMAAS.

24. OMAAS were reluctant to engage with medical
professionals.

25. OMAAS with a longer lifetime of use than their younger
counterparts wished to seek treatment for cessation of use.

26. The treatment needs of an OMAAS will require a multi-
disciplinary approach including physicians, endocrinologists,
psychologists and psychiatrists, and addiction specialist
practitioners.
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the age of initiation to oral AAS was mostly among the 18-
to 24-year-old age-group. In the 40 to 54 year age-group 6%
(5/80) and 8% (6/74) reported first use of oral and injectable
AAS respectively (Chandler & McVeigh, 2014). The 2015 sur-
vey reported 3% (18/572) of participants’ older than 41 ini-
tiating use of injectable IPEDs, and 1.6% (8/505) initiating
oral IPED use older than 41 (Bates & McVeigh, 2016). This
was slightly higher in 2017 with initiation to use over
40 years for injectable IPEDs 5% (25/537) and for oral, 3%
(20/590) (Begley et al., 2017).

Motivations for AAS use. Motivations by for initiating, con-
tinuing, and restarting AAS use by men older than 40 years
of age were documented in twenty-three records (Ahlgrim &
Guglin, 2009; Ahmed et al., 2019; Bonnecaze et al., 2020;
Boregowda et al., 2011; Christiansen et al., 2016; Cohen et al.,
2007; Fisler et al., 2018; Graham et al., 2006; Hanley Santos &
Coomber, 2017; Harvey et al., 2021; Ilhan et al., 2010; Ip
et al., 2015; Kimergard, 2015; Llamas-Velasco et al., 2021;
Long et al., 2019; Pope et al., 2021; Rashid, 2000; Ravindran
et al., 2020; Rothman et al., 2011; Shiber, 2013; Shinya et al.,
2013; Tashiro et al., 2021; Zahnow et al., 2018).

Motivations to use AAS were reported as for aesthetics
which included increased muscle mass, improved physique
and appearance (Ahmed et al., 2019; Bonnecaze et al., 2020;
Christiansen et al., 2016; Hanley Santos & Coomber, 2017;

Harvey et al., 2021; Ip et al., 2015; Kimergard, 2015; Zahnow
et al., 2018), improved physical strength for bodybuilding,
sport and athletic performance, and other unspecified
‘performance enhancement’ (Bonnecaze et al., 2020; Harvey
et al., 2021; Ilhan et al., 2010; Ip et al., 2015; Llamas-Velasco
et al., 2021; Pope et al., 2021; Rothman et al., 2011; Tashiro
et al., 2021), increased libido and endurance or stamina
(Harvey et al., 2021), improved confidence and self-esteem
(Bonnecaze et al., 2020; Harvey et al., 2021; Pope et al., 2021;
Rashid, 2000), perceived low testosterone (Rashid, 2000), fat/
weight loss (Christiansen et al., 2016; Cohen et al., 2007;
Harvey et al., 2021), combating the ageing process and
achieving feelings of youthfulness (Christiansen et al., 2016;
Hanley Santos & Coomber, 2017; Ip et al., 2015; Kimergard,
2015), increasing musculature for bodybuilding (competitive
and non-competitive) (Ahlgrim & Guglin, 2009; Boregowda
et al., 2011; Fisler et al., 2018; Graham et al., 2006; Long
et al., 2019; Ravindran et al., 2020); and for occupational rea-
sons (Pope et al., 2021).

A clinical case study of a 48 year old male reported fear of
losing muscle mass as a motivating factor for continued use
(Ahmed et al., 2019). However, in 6 of the 23 studies docu-
menting motivations, the main reported motivation for con-
tinued use by older men centred on ‘wellbeing’ and overall
quality of life (QoL) especially during the ageing process
(Bonnecaze et al., 2020; Christiansen et al., 2016; Harvey

Table 5. Cardiovascular harms terminology.

Cardiomyopathy Chronic disease of the heart muscle.

Class IV Heart Failure Unable to carry on any physical activity without discomfort. Symptoms of heart failure at rest. If any
physical activity is undertaken, discomfort increases.

Coronary Atherosclerosis Condition where arteries become clogged with fatty substances called plaques, or atheroma. These
plaques cause the arteries to harden and narrow, restricting the blood flow and oxygen supply to
vital organs, and increasing the risk of blood clots that could potentially block the flow of blood
to the heart or brain.

Decreased Right Ventricular Function Symptoms of right heart failure due to systemic venous congestion and/or low cardiac output. This
includes exertional dyspnoea, fatigue, dizziness, ankle swelling, epigastric fullness and right upper
abdominal discomfort or pain.

Dyslipidaemia Dyslipidemia is the imbalance of lipids such as cholesterol, low-density lipoprotein cholesterol, (LDL-
C), triglycerides, and high-density lipoprotein (HDL).

Elevated Hs-CRP High-sensitivity C-reactive protein is produced by the body when blood-vessel walls are inflamed.
The higher your levels of hs-CRP inked to an increased risk of heart attacks.

Erythrocytosis A high concentration of red blood cells in the blood making the blood thicker and less able to
travel through blood vessels and organs.

Hyperhomocysteinaemia A trigger for many cardiovascular diseases, such as atherosclerosis and congestive heart failure.
Hypercalcaemia When the calcium level in your blood is above normal. Too much calcium in your blood can weaken

your bones, create kidney stones, and interfere with how your heart and brain work
Hyperlipidaemia abnormally high levels of fats (lipids) in the blood, which include cholesterol and triglycerides.
Hypertension High or raised blood pressure, a condition in which the blood vessels have persistently

raised pressure.
Increased Haematocrit Levels Hematocrit is the percentage of red blood cells in a person’s blood. High red blood cell levels could

signal polycythemia, which can increase a person’s chance of developing a blood clot.
Inflammatory myositis Inflammation of muscle
Infective Endocarditis An infection caused by bacteria that enter the bloodstream and settle in the heart lining, a heart

valve or a blood vessel.
Left Ventricular Hypertrophy A thickening of the wall of the heart’s main pumping chamber. Eventually, the heart may fail to

pump with as much force as needed.
Left Ventricular Systolic Dysfunction A complication of myocardial infarction (MI) that leads to greatly increased risks of sudden death

and of heart failure
Myocardial Dysfunction The development of low cardiac output or ventricular systolic or diastolic dysfunction after

cardiac arrest.
Myocardial Infarction A heart attack - which happens when one or more areas of the heart muscle don’t get

enough oxygen.
Rhabdomyolysis The breakdown of muscle tissue that leads to the release of muscle fibre contents into the blood.

These substances are harmful to the kidney and often cause kidney damage.
Refractory Supraventricular Tachycardia An episode of SVT (irregularly fast heartbeat) that did not convert to sinus rhythm despite the

administration of 2 doses of adenosine at or above the AHA-recommended doses.
Right Coronary Artery Infarct A myocardial infarction (MI)
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et al., 2021; Ip et al., 2015; Kimergard, 2015; Rashid, 2000).
Wellbeing was not explicitly defined but represented a sub-
jective measure in each of these studies. Feelings of mental,
physical and social wellbeing were associated with training
outcomes such as an attractive more youthful body
(Christiansen et al., 2016) and enhanced overall QoL
(Bonnecaze et al., 2020). Maintaining physical appearance
and slowing the ageing process were also associated with
feelings of wellbeing and youthfulness among older males
(Harvey et al., 2021; Ip et al., 2015; Kimergard, 2015).

Image and increased size to promote authority in an occu-
pational setting was reported as a motivation for restarting
AAS use following a period of cessation in one case study
(Pope et al., 2021). Secondary reinforcement motivating con-
tinued use was identified as arising from the positive effects
of AAS use such as increased muscle tone, self-confidence,
and social recognition (Pope et al., 2021). Motivations to
recommence AAS use in one case was reported by Pope
et al. (2021) to increase confidence to impress a female part-
ner. Another case study reported recommencing AAS use for
self-directed TRT as use in the past improved quality of life
(QoL) through confidence, happiness, image, and outgoing-
ness (Rashid, 2000). Harvey et al. (2021) noted that motiv-
ation to use AAS of an older male (43yrs) had changed over
time, and the primary reason to continue or restart was
linked to emotional wellbeing associated with increased
libido. Literature reports that as the use of AAS causes sup-
pression of the hypothalamic-pituitary-testicular axis, result-
ing in natural testosterone production shutting down (Tan &
Scally, 2009) as individuals who cease use may quickly begin
again to negate the dysphoric feelings associated with this
such as decreased libido and low mood (Kanayama & Pope,
2018). Furthermore as older men experience lowered testos-
terone levels as part of the natural ageing process (Bhasin
et al., 2006) they may be motivated to begin use later in life.

Sustained harmful patterns of use. AAS dependence
(Havnes et al., 2019; Ip et al., 2015) and attempts at cessation
(Bonnecaze et al., 2020; Fisler et al., 2018; Rashid, 2000) by
older men were reported in five records. A study of 67 men
who use AAS, specifically explored AAS dependence utilising
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV-TR; (American Psychiatric Association, 2000) as a
measure (Ip et al., 2015). It found similarities with traditional
illicit drug seeking behaviours, such as requiring higher dos-
ages over longer periods of time, to reach desired effects.
Moreover, 27.4% (17/67) of their sample met the criteria for
DSM-IV-TR substance use disorder, however it did not report
on whether those who met the criteria for dependence had
presented for medical treatment or advice pertaining to this,
or if they wished to seek advice but did not do so. Havnes
et al. (2019) reported 26% (62/232) of their participants said
they experience dependence on AAS. However, this was
based on self-disclosure and not on any dependence meas-
ures. Difficulty in attempts at cessation and high-levels of
recommencement of AAS use by participants (663/2,385)
were reported in the global study by Bonnecaze et al. (2020).
Rashid (2000) noted that their case study participant reported

feeling low, had decreased energy and decreased libido two
months following cessation. However, in conjunction with his
psychiatrist, he remained abstinent from AAS. Both points
here underscore the importance of specific treatment inter-
ventions for those wishing to cease AAS use (Bates
et al., 2019).

Theme 2: self-reported adverse effects from AAS use
Adverse effects described by older men resulting from the
use of AAS were reported in ten records (Ahlgrim & Guglin,
2009; Ahmed et al., 2019; Bonnecaze et al., 2020; Boregowda
et al., 2011; Ip et al., 2015; Kovac et al., 2015; Llamas-Velasco
et al., 2021; Shiber, 2013; Shinya et al., 2013; Weinreb
et al., 2010).

Effects on sexual function and fertility. The most self-
reported adverse effects of AAS use centred on erectile dys-
function (Bonnecaze et al., 2020; Boregowda et al., 2011;
Kovac et al., 2015), testicular atrophy (Bonnecaze et al., 2020;
Boregowda et al., 2011), low libido (Boregowda et al., 2011),
hypersexuality (Bonnecaze et al., 2020). Psychological effects
such as low mood and depressive symptoms were directly
associated with symptoms of low testosterone specifically
low libido and erectile dysfunction (Harvey et al., 2021; Kovac
et al., 2015; Rashid, 2000) and decreased energy (Rashid,
2000). Of interest is one of the participants of Harvey et al.
(2021) study was receiving therapeutic TRT from his physician
but continued to use non-prescribed AAS if he planned to
compete in a sporting event. A forensic case report of a
deceased male who used AAS was diagnosed with secondary
hypogonadism following autopsy (Alibegovi�c, 2018).
However, it is unknown if the deceased suffered hypo-
gonadal symptoms prior to death. AAS suppress HPT function
in males resulting in hypogonadal symptoms such as erectile
dysfunction, loss of libido (Pope et al., 2014) and infertility
(McBride & Coward, 2016). In the current review, Ip et al.
(2015) reported participants consuming clomiphene citrate
and human chorionic gonadotropin in a bid to reduce these
negative effects on sexual function and fertility. Infertility was
reported by one male who had undergone investigations for
this with his partner, and following cessation of AAS use
(30months after) primary gonadal failure was diagnosed
(Boregowda et al., 2011). Infertility is the failure to success-
fully achieve pregnancy following one year or more of unpro-
tected intercourse (de Souza & Hallak, 2011). Infertility
resulting from AAS use is sometimes reversible after AAS dis-
continuation but the length of time to recovery cannot be
ascertained, and should be considered by clinicians who are
treating patients for infertility (McBride & Coward, 2016).
Endogenous testosterone production and fertility are more
likely to be restored in males who have used AAS in non-
excessive doses and for a shorter length of time (Bonnecaze
et al., 2021).

Other Self-Reported adverse effects. Other self-reported
harms from AAS use included early-stage gynaecomastia in a
41-year old male (Llamas-Velasco et al., 2021), hormonal
imbalances (acne, gynaecomastia, hair loss) (Bonnecaze et al.,
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2020), and fatigue, breathlessness and dyspnoea affecting
one’s ability to carry out resistance training (Ahlgrim &
Guglin, 2009). Injecting harms were reported in three studies
(Bonnecaze et al., 2020; Shiber, 2013; Weinreb et al., 2010).
Shiber (2013) reported their case of a 45-year-old body-
builder who presented with pain and swelling three days fol-
lowing injecting AAS. Here the patient had surgical
debridement and following recovery was discharged after
five days. Weinreb at al. (2010) reported a patient with swel-
ling at the injecting site of a 49-year-old man however in this
case no treatment was necessary. Bonnecaze et al. (2020)
note that OMAAS were more likely than younger males to
report injecting harms.

Theme 3: health harms diagnosed by medical professional
Health harms diagnosed by a medical professional were
reported in twenty-two records (Ahlgrim & Guglin, 2009;
Ahmed et al., 2019; Alibegovi�c, 2018; Baggish et al., 2017;
Boregowda et al., 2011; Cabb et al., 2016; Colburn et al.,
2017; Ding et al., 2013; Farzam, 2021; Fisler et al., 2018; Flo
et al., 2018; Gangadharamurthy et al., 2018; Ilhan et al., 2010;
Long et al., 2019; Lovelock et al., 2021; Patil et al., 2007;
Ravindran et al., 2020; Rosenfeld et al., 2011; Rothman et al.,
2011; Shinya et al., 2013; Tashiro et al., 2021).

Cardiovascular harms. The most commonly reported diag-
nosed adverse health effects resulting from AAS use were
cardiovascular harms, reported in fourteen studies. These
included eleven clinical case reports (Ahlgrim & Guglin, 2009;
Ahmed et al., 2019; Farzam, 2021; Flo et al., 2018; Graham
et al., 2006; Ilhan et al., 2010; Lovelock et al., 2021; Ravindran
et al., 2020; Rothman et al., 2011; Shinya et al., 2013; Tashiro
et al., 2021), an observational study (Baggish et al., 2017),
and two cross-sectional surveys (Bonnecaze et al., 2020; Ip
et al., 2015). Cardiovascular health problems attributed to the
use of AAS included (see Table 5 for definitions of cardiovas-
cular harms terminology) cardiomyopathy (Ahlgrim & Guglin,
2009; Ahmed et al., 2019; Flo et al., 2018), left ventricular sys-
tolic dysfunction (Ahlgrim & Guglin, 2009; Flo et al., 2018;
Ravindran et al., 2020), left ventricular hypertrophy (Farzam,
2021), right coronary artery infarct (Flo et al., 2018),
decreased right ventricular function (Farzam, 2021) dyslipi-
daemia (Bonnecaze et al., 2020), myocardial infarction (Ilhan
et al., 2010; Ravindran et al., 2020; Tashiro et al., 2021), Class
IV heart failure (Ahlgrim & Guglin, 2009), myocardial dysfunc-
tion (Baggish et al., 2017), coronary atherosclerosis (Baggish
et al., 2017), hypertension (Bonnecaze et al., 2020; Farzam,
2021), elevated hs-CRP (Farzam, 2021), hyperlipidaemia
(Farzam, 2021), hyperhomocysteinaemia (Graham et al.,
2006), increased haematocrit levels (Graham et al., 2006),
infective endocarditis (Lovelock et al., 2021), refractory supra-
ventricular tachycardia (Shinya et al., 2013). A U.S. cross-sec-
tional cohort study found that long-term AAS use may have
led to premature coronary artery disease in their eighty-six
older male participants (34–54 years old) (Baggish et al.,
2017). Of interest in this study is that systolic dysfunction
was reversible on cessation of AAS use, however, diastolic
dysfunction was less reversible. The study also found that

atherosclerotic disease was significantly linked to lifetime use
of AAS. In a clinical case report, a 41-year-old male was
reported as having cardiac failure associated with the use of
supraphysiological doses of AAS and other IPEDs and continu-
ing to carry out heavy resistance training after the diagnosis.
This resulted in the patient being evaluated for a heart trans-
plant (Ahlgrim & Guglin, 2009). The patient unfortunately died
as a result before his follow-up could be carried out.

Hepatotoxicity. Diagnosed liver injury from AAS use was
reported in five clinical case reports (Ahmed et al., 2019;
Cabb et al., 2016; Ding et al., 2013; Fisler et al., 2018; Patil
et al., 2007). Liver injury in an older male who used AAS was
reported in one clinical case report, whereby a 46-year-old
man experienced nausea, anorexia, and pruritus. Even though
he had not been using AAS for at least five months, liver
injury was associated with his past history of AAS use (Ding
et al., 2013). The patient had been ingesting the oral AAS sta-
nozolol (40mg) and methandrostenolone (40mg) daily for
two months prior to cessation. Cabb et al. (2016) reported
their case, a 45-year-old male who had been consuming
Anavar (50mg orally daily) and injecting testosterone (once a
week) for three months and was diagnosed with AAS-
induced liver injury. He discontinued AAS after the onset of
his symptoms. It is documented that AAS induced hepatotox-
icity among older men is related to oral AAS use (Carrasco
et al., 1985; Neri et al., 2011). As oral AAS resist immediate
degradation in the hepatic system, it takes longer for the
liver to clear them, increasing their hepatotoxic potential.
Hepatotoxicity of the liver is evident in the form of acute
cholestatic syndrome, elevated liver transaminases, hepatic
tumours, vascular injury, and fatty liver disease. Most of these
can be reversed on cessation of AAS use (Niedfeldt, 2018).
People who use AAS orally are an under researched group of
older male users who are at risk of non-injecting related
harms, particularly liver hepatotoxicity (van de Ven et al.,
2020). Attributing hepatotoxicity to AAS use is not always
possible due those using AAS not divulging their use to
them. Non-disclosure to healthcare professionals may make
treatment decisions difficult (Pope et al., 2004; Zahnow
et al., 2017).

Other diagnosed health issues. Other health problems diag-
nosed by medical professionals included acute kidney injury
(Colburn et al., 2017; Fisler et al., 2018; Rosenfeld et al., 2011;
Shinya et al., 2013), renal infarction (Ilhan et al., 2010) acute
respiratory distress syndrome (ARDS) (Shinya et al., 2013),
type 2 Diabetes Mellitus diagnosis (Farzam, 2021), cholesterol
imbalance (Bonnecaze et al., 2020), acute pancreatitis
(Rosenfeld et al., 2011), ischaemic stroke (Long et al., 2019),
hypercalcaemia, inflammatory myositis, rhabdomyolysis
(Ravindran et al., 2020) and erythrocytosis
(Gangadharamurthy et al., 2018).

Experiences of healthcare. Only a small number of included
records (n¼ 3) reported on experiences of healthcare by
OMAAS (Harvey et al., 2021; Havnes et al., 2019; Lenehan
et al., 1996). There are reports in these studies that those
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using AAS were reluctant to engage with medical professio-
nals, but those who did seek medical advice were in the
‘older’ cohort, although specific age was not reported
(Zahnow et al., 2017). A Norwegian study reported that older
people who use AAS with a longer lifetime of use than their
younger counterparts wished to seek treatment for cessation
of use Havnes et al. (2019). The reluctance of people who

use AAS in general to seek medical professional advice and
mistrust in GPs is documented in the literature (Hope et al.,
2015; NICE, 2017; Pope et al., 2004). However, Zahnow et al.
(2017) did report that concerns regarding sexual function
increased the likelihood of those individual’s engaging with
healthcare. A US participant in the study by Harvey et al.
(2021) described feeling dissatisfaction at the lack of empathy
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from medical professionals toward him, resulting in accessing
support from a private online clinic for AAS-
related healthcare.

Discussion

This is the first known mapping exercise to scope the extant
literature on the use of AAS by older men (>40). Whilst we
closely adhered to the scoping review approach (Arksey &
O’Malley, 2005), we wish to note the limitations of the study.
First, as studies were restricted to those in the English lan-
guage, our findings are only generalizable to those in
English. Thus, our restriction to the English language may
have limited the breadth of the review. Second, of the 165
articles that were initially found indicating the presence of
OMAAS, 121 were removed as whilst they had respondents
surpassing 40 years of age, they did not distinguish the age-
ranges in the text and were therefore not included in our
review. Participants in the older age-range within studies
included have likely used AAS long-term and who may have
begun using AAS in the 1980s, when the widespread use of
illicit AAS and IPEDs emerged (McVeigh & Begley, 2017; Pope
et al., 2014). Considering the long-term effects of AAS use on
liver, cardiovascular, neuroendocrine, and cognitive health
(Baggish et al., 2017; Bjørnebekk et al., 2019; Creagh et al.,
1988; Kanayama et al., 2013, 2015; Schumacher et al., 1999;
Tan & Scally, 2009), future researchers should acknowledge,
distinguish, and separately analyse older males who use AAS
as they may have specific long-term health effects from use
compared to their younger counterparts. The studies
included indicating men older than 40 using AAS were from
the UK, USA, Canada, Australia, Slovenia, Norway, Spain,
Switzerland, Japan, and five global studies. Historically, peo-
ple who use AAS have been reported as young adults within
the 20–29-year age group (Kanayama & Pope, 2018; Lenehan
et al., 1996) with research, practice, and policy generally
focused on this age-group (ACMD, 2010; NICE, 2017).
However recent research has identified different populations
of people who use AAS that are not consistent with the
stereotypical young male who uses AAS (McVeigh et al.,
2021). The global presence of OMAAS within studies in this
scoping review highlight the need for age-specific research
and recommendations to inform future policy and practice
pertaining to this older cohort.

A comprehensive review of the global aetiology and tra-
jectory of AAS use in 2014, reported that most men initiate
use before 30 years of age. The authors found in their study
age of initiation ranged from 14 to 54 years (Sagoe et al.,
2014). However, the current scoping review found increasing
numbers of men initiating AAS use later in life ranging as far
as 69 years old (Bates & McVeigh, 2016; Begley et al., 2017;
Bonnecaze et al., 2020; Cohen et al., 2007; Havnes et al.,
2019; Ip et al., 2015; Lenehan et al., 1996).

Of significance in the UK national IPED studies is the
increased age of initiation to use over the last decade (Bates
& McVeigh, 2016; Begley et al., 2017; Chandler & McVeigh,
2014). It is important to note the different recruitment strat-
egies in these studies which developed over time from those

attending gymnasiums (Lenehan et al., 1996) to online
forums and NSP clients (Chandler & McVeigh, 2014) and
those in community drug/healthcare settings, NSPs, and
harm reduction outreach (Bates & McVeigh, 2016; Begley
et al., 2017), Thus, there is a possibility that under- or over-
recruiting from these groups may have occurred. Whilst we
know that there has been a significant increase in the num-
bers of people using AAS in the UK over the last quarter of a
century (McVeigh & Begley, 2017), our scoping review has
also indicated an increased age of initiation to use found
within the included studies. Whilst the findings are not indi-
cative of a definite trend of increased age of initiation, there
are suggestions of a change over the decades.

There is limited research examining what motivates older
men to initiate, continue, or restart AAS use following a
period of cessation. People who use AAS and IPEDs are a het-
erogeneous population in terms of their lifestyle and motiva-
tions for the use of enhancement substances (Christiansen
et al., 2016; Zahnow et al., 2018). However, a commonality
among them exists in that improving body image, appear-
ance, and/or performance are often the main drivers for ini-
tiating use (Brennan et al., 2017;; Cohen et al., 2007; Evans-
Brown et al., 2012). Research illustrates primary motivations
for younger males to use AAS to increase muscle size and
weight (Antonopoulos & Hall, 2016; Cohen et al., 2007;
Hanley Santos & Coomber, 2017; Underwood, 2017; Zahnow
et al., 2017) which results in their perceived masculine iden-
tity (Cranswick et al., 2020) and feeling as though they have
achieved ‘male status’ (Calogero & Thompson, 2010). Whilst
motivations by older males to initiate AAS use in the current
study do not differ greatly from young males, the motives for
continued or restarting use are significant. The concept of
AAS use for wellbeing was considered a primary motivating
factor for continued use and restarting use following a period
of cessation by OMAAS in 4 of the 23 studies documenting
motivations (Bonnecaze et al., 2020; Harvey et al., 2021; Ip
et al., 2015; Kimergard, 2015).

Wellbeing is associated with possessing and exercising
specific human capabilities pertaining to human functioning
and without these, an individual may feel they are not expe-
riencing dignified and fulfilling lives (Nussbaum, 2011;
Seligman, 2011; Sen, 1993). Enhanced wellbeing was associ-
ated with emotional happiness resulting from sexual function
(Harvey et al., 2021) and feelings of youthfulness
(Christiansen et al., 2016; Harvey et al., 2021; Ip et al., 2015;
Kimergard, 2015; Rashid, 2000). In the case of the OMAAS
here, continued use of AAS was likely a method to uphold
their male status through their enhanced muscular physique
(Calogero & Thompson, 2010) and ability to perform sexually
later in life (Potts, 2000).

In contrast, participants of studies included in this review
associated poor QoL with dysphoric feelings resulting from
low testosterone such as low mood, decreased libido, and
sexual dysfunction on cessation of AAS use (Harvey et al.,
2021; Ip et al., 2015; Rashid, 2000). These were also the most
self-reported adverse effect from AAS use (Boregowda et al.,
2011; Harvey et al., 2021; Kovac et al., 2015). Western dis-
course on male sexuality indicates that the healthy function-
ing man must be capable of producing erections thus
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providing sexual satisfaction to his partner (Potts et al., 2004)
and loss of erectile function is often correlated with loss of
masculinity or manhood (Potts, 2000). This is in part a
response to the increase in biomedical enhancements and
pharmaceuticals for erectile dysfunction over the last decade
aimed at older or ageing men (Potts et al., 2006).
Furthermore, inability to perform sexually, particularly as
older men experience lowered testosterone levels is part of
the natural ageing process (Bhasin et al., 2006) and may
result in emotional, psychological, and social distress for a
man (Potts et al., 2006), thus affecting his sense of wellbeing.
Literature has underscored the likelihood that individuals
who value traditional male gender roles and masculine val-
ues are likely to use AAS (Kanayama et al., 2006; Keane,
2005) allowing them to uphold a socially acceptable mascu-
line status (Connell, 1995; Courtenay, 2000; Kimmel et al.,
2005). Of interest is that the older male participants’ per-
ceived wellbeing could be considered as situated within trad-
itional hegemonic masculine values concerned with
desirability, libido and sexual function (Connell, 1995; Connell
& Messerschmidt, 2005). Literature documents that men feel
an internal need and intense pressure to have sex and to
perform the stereotypical male sex-role (Kimmel et al., 2005).
Not having the ability to perform this role can result in poor
mental wellbeing and QoL (Courtenay, 2000). Our review
indicates that motivations for initiating AAS use for aesthetics
and performance enhancement differ in the older man who
is using later in life for sexual function, desirability, and well-
being (Christiansen et al., 2016; Harvey et al., 2021; Ip et al.,
2015). This suggests that older men who continue to use
AAS for this reason may be doing so to sustain their previ-
ously achieved ‘male status,’ embodied by their ability to
continue to perform sexually. Our review has underscored
the issue of older males who rarely seek medical or profes-
sional advice pertaining to their use of AAS. This is due to
mistrust and lack of confidence in the knowledge of the pri-
mary care physician, feeling stigmatised because of their
choice to use AAS (Bonnecaze et al., 2020; Zahnow et al.,
2017) and their capability to self-manage their use (Harvey
et al., 2021). Moreover, it is reported that men who hold or
conform to strong masculine values are often reluctant to
engage with healthcare (Courtenay, 2000). This has signifi-
cance for healthcare practitioners who are urged to consider
the wider spectrum of wellbeing to include PERMA (positive
emotion, engagement, relationships, meaningful activities
and accomplishment) (Seligman, 2011) in all areas of their
lives, and how this impacts on male self-image, and the
stereotypical masculine identity (Connell, 1995; Courtenay,
2000; Kimmel et al., 2005).

Research has identified an AAS dependence syndrome
whereby they are used for prolonged periods of time despite
negative effects on physical and psychological well-being
(Kanayama et al., 2008, 2009; Pope et al., 2014). It is difficult
to determine though if they are being used to restore an
individual to a normal baseline gonadal state, or, to surpass
the normal baseline and achieve specific outcomes (Anawalt,
2019). More recently, researchers have demonstrated
structural brain differences between AAS dependent and
non-dependent people, specifically a thinner prefrontal

cortex in those who are dependent. The prefrontal cortex is
associated with inhibitory control and emotional regulation,
indicating why some people who use AAS become depend-
ent (Hauger, Westlye, Fjell, Walhovd, & Bjørnebekk et al.,
2019). The literature documents that AAS are used in supra-
physiologic doses to enhance muscularity (Anawalt, 2019;
Kaufman et al., 2019) as without doing this, muscle mass at
the level they desire cannot be gained (Bhasin et al., 1996). It
is approximated that up to 30% of those who use AAS in
supraphysiological doses for extended periods of time may
become dependent (Kanayama et al., 2009; Pope et al., 2014).
A complication of this pattern of use often means that nat-
ural hormone function cannot recover and may result in ana-
bolic steroid induced hypogonadism (ASIH) on cessation of
use (Tan & Scally, 2009). In some cases, there is no possibility
for recovery of HPT function and fertility in older males who
employ this method (Pope et al., 2014) resulting in continued
AAS use. Self-reported dependence was noted (Havnes et al.,
2019; Ip et al., 2015) and unsuccessful attempts at cessation
were documented in some studies in the current review
(Bonnecaze et al., 2020; Fisler et al., 2018; Rashid, 2000).
Continued use or unsuccessful attempts at cessation may be
an indication of the ‘neuroendocrine pathway’ for AAS
dependence (Kanayama et al., 2020). Whilst AAS are not used
for psychoactive effects like traditional illicit substances
(Bates et al., 2019), their continued use to negate the symp-
toms of low testosterone certainly mimic traditional illicit
drug seeking behaviours. These negative feelings are symp-
toms of AAS withdrawal hypogonadism which potentiates
the need to self-treat with AAS, thus resulting in dependence
(Kanayama et al., 2020). Furthermore, the OMAAS’ change in
patterns of use from cycling to blast and cruise/prolonged
use to improve overall wellbeing and QoL is indicative of
psychological dependency, compounded by the fact than
men are often unwilling to seek treatment for mental health
issues such as depression (Courtenay, 2000). Other records
which reported that participants simply did not perceive
themselves as dependent, and that their AAS use is part of a
healthy regime and a valued lifestyle (Cohen et al., 2007;
Kimergard, 2015). The non-disclosure of AAS use to primary
care physicians (Harvey et al., 2021; Pope et al., 2004;
Zahnow et al., 2017), compounds this issue further and may
result in inappropriate or lack of medical interventions and
treatment. This results in the older man continuing to use
AAS whilst also having undiagnosed and untreated AAS
dependence syndrome.

Adverse health effects related to the use of AAS are well
established in the literature, particularly the comprehensive
review published in 2014 by the Endocrine Society (Pope
et al., 2014). Physical harms outlined in their report include
cardiovascular and liver harms, as well as psychological issues
and dependence which have been identified in many of the
studies included in our review. Cardiovascular harms diag-
nosed by medical professionals were more frequently
reported in the current review than harms to other organ
systems (Ahlgrim & Guglin, 2009; Ahmed et al., 2019; Baggish
et al., 2017; Bonnecaze et al., 2020; Farzam, 2021; Flo et al.,
2018; Graham et al., 2006; Ilhan et al., 2010; Ip et al., 2015;
Lovelock et al., 2021; Ravindran et al., 2020; Rothman et al.,
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2011; Shinya et al., 2013; Tashiro et al., 2021).
Supraphysiological doses of AAS can adversely affect other
organ systems such as endocrine, and neurological systems,
requiring medical intervention (Kanayama et al., 2008). It is
important to also consider that OMAAS may be entering the
period of natural age-related increased risk for cardiovascular
health problems, an aging myocardium, combined with a his-
tory or current AAS use may be at even higher risk for car-
diovascular health issues (Kanayama et al., 2008; Thiblin
et al., 2015). Of interest, is that cardiovascular harms reported
such as left ventricular hypertrophy (Farzam, 2021), dyslipi-
daemia (Bonnecaze et al., 2020), coronary atherosclerosis
(Baggish et al., 2017) and hypertension (Bonnecaze et al.,
2020; Farzam, 2021) are mostly diagnosed in sedentary or
obese populations (McCullough et al., 2021) and not among
people who use AAS that consider their AAS use part of a
health regime and a valued lifestyle (Cohen et al., 2007;
Kimergard, 2015). As the long-term effects of AAS use cause
damage not only to cardiovascular health (Baggish et al.,
2017), but also to the liver (Creagh et al., 1988; Schumacher
et al., 1999), neuroendocrine health (Kanayama et al., 2015;
Tan & Scally, 2009) and cognitive decline (Bjørnebekk et al.,
2019; Kanayama et al., 2013) as highlighted in our review,
the intervention and treatment needs of an older man who
is using AAS will require a multi-disciplinary approach includ-
ing physicians, endocrinologists, psychologists and psychia-
trists, and addiction specialist practitioners (Casavant &
Griffith, 2017).

Conclusion

This unique scoping review has mapped and described for
the first time what is known about the use of AAS among
older men. Increased age of initiation and an ageing cohort
of people who user AAS and who are motivated by feelings
of wellbeing and youthfulness was observed. This is embod-
ied by their ability to perform sexually and to have a good
quality of life which they achieve by using AAS, despite the
harms of use experienced. The use of AAS by older males
coupled with the natural ageing decline in testosterone and
the possibility for cardiovascular ill-health later in life, is a
concern for healthcare and medical professionals. Future
research, qualitatively exploring the motivations of older men
to initiate, continue, and recommence AAS use following a
period of cessation, will aid in the development of effective
interventions, treatment, and harm reduction specific to their
needs and can also inform AAS specific training for medical
and healthcare professionals. Moreover, it is recommended
that researchers acknowledge, distinguish, and separately
analyse older males in future studies so as to age-appropri-
ately inform healthcare, policy, and practice. By integrating
gender perspectives into healthcare, may result in increased
numbers of men seeking treatment for sexual dysfunction
resulting from AAS use as well as other healthcare specific to
their needs thus improving their wellbeing and QoL.
Policymakers are urged to consider the findings of this
review and consider the different needs this age-group have

so that informed healthcare and policy decisions can be
made in the future.
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