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Original Article

Characteristics and Behaviors of
Older Male Anabolic Steroid Users

Eric J. Ip, PharmD, BCPS, CSCS, CDE1, Karen Trinh, MS1,
Michael J. Tenerowicz, BA, CSCS1, Jai Pal, MS1,
Tristan A. Lindfelt, PharmD, BCPS, BCACP1, and Paul J. Perry, PhD, BCPP1

Abstract
Objective: To compare and contrast the characteristics of 2 groups of men �40 years old: reported anabolic–androgenic steroid
(AAS) users and nonusers. Design: Cross-sectional survey. Setting: Thirty-eight online fitness, weight lifting, bodybuilding, and ster-
oid Web sites. Participants: A total of 67 male AAS users and 76 male nonusers �40 years old. Main Outcomes Measured:
Demographics, utilization of AAS and other performance-enhancing agents (PEAs), exercise patterns, history of illicit drugs and
alcohol use, and psychiatric traits/diagnoses. Results: The majority of AAS users �40 years old were caucasian (92.5%),
heterosexual (97.0%), and classified themselves as recreational exercisers (79.1%). AAS users took more PEAs (11.5 + 5.6 vs
4.6+2.7;P < .001),weremore likely to binge drink (47.8%vs29.0%; P¼ .025), reportheavy alcohol use (21.0%vs7.9%; P¼ .031),meet
criteria for substance dependence disorder (27.4% vs4.0%; P < .001), and report an anxiety disorderdiagnosis (12.0%vs2.6%; P¼ .046)
than nonusers. Conclusions: AAS misuse is prevalent among older men and is associated with polypharmacy, more aggressive
alcohol use, and a higher incidence of substance dependence and anxiety disorders compared to nonusers. This information may
help clinicians and researchers identify and develop appropriate intervention strategies for AAS abuse among older men.

Keywords
anabolic–androgenic steroids, anabolic steroids, older men, abuse, males

Introduction

Anabolic–androgenic steroids (AASs) are a class of drugs that

include testosterone and its synthetic derivatives. Over the

decades, researchers have conducted cross-sectional studies

depicting the use of AAS in the young adult and pediatric popu-

lations. AAS use remains popular among young adult males

due to their desire to enhance physical appearance, muscle size,

and strength.1-4

Although the current literature suggests that the majority of

AAS users are in their late 20s and early 30s, a subset of indi-

viduals over 40 years old also appears to abuse AAS.3-6 How-

ever, little information is known about this cohort as studies

have not specifically targeted this group. Some studies have

provided facts about older AAS users in their analysis. Cohen

and colleagues found that the primary motivation of use for

older AAS users was to decrease body fat.5 Hakansson and

colleagues found that the lifetime history of AAS use was sig-

nificantly associated with older age.6 However, both of these

studies did not clearly define what constituted ‘‘older AAS

users.’’ One study was not statistically powered to compare

the characteristics of older AAS users to those of nonusers.7

Yesalis and colleagues conducted a study using data from the

National Household Survey on Drug Abuse and was unable to

report significant results in the lifetime use of AAS for users

over 35 years old due to either low precision from their anal-

ysis or no reported estimate in their data.7 To our knowledge,

our study is the first to provide an in-depth analysis of older

AAS-using men.

The current study is a subanalysis from the Anabolic 500, a

Web-based cross-sectional survey of AAS users ranging from

16 to 73 years of age.3 It is comprised of data from 518 AAS

users (506 male and 12 female). The purpose is to compare and

contrast 2 groups of men �40 years old: those who reported

AAS use versus those who reported no AAS use. Findings from

this study may help clinicians and researchers identify AAS

users in the older male population and aid in the development

of appropriate intervention strategies for AAS abuse.
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Study Methods

Study Design and Patient Population

A 99-item Web-based survey was administered through

SurveyMonkey (Palo Alto, California) to assess the charac-

teristics of men who participated in strength-training exer-

cises.3 The current subanalysis includes only male subjects

�40 years old who were self-reported AAS users or nonu-

sers. Variables assessed were demographics, exercise pat-

terns, AAS utilization and other performance-enhancing

agents (PEAs), reasons for AAS use, history of illicit drug

and alcohol use, behavior consistent with Diagnostic and

Statistical Manual of Mental Disorders (Fourth Edition,

Text Revision; DSM-IV-TR) criteria for substance depen-

dence disorder (SDD), DSM-IV-TR psychiatric conditions

diagnosed by a health care professional, and history of sex-

ual or physical abuse.

Participants were eligible to take part in the survey if they

had Internet access and regularly participated in strength-

training exercise. Data from prematurely closed or incomplete

surveys (ie, not reaching the end of the survey), surveys with

hoax or illogical responses, and surveys filled out too quickly

(<5 minutes for a self-reported AAS user and <3 minutes for

a nonuser) were excluded from the study. A pilot test of

15 weight lifters demonstrated that the average AAS user and

nonuser spent roughly 30 minutes and 10 minutes, respectively,

to complete the survey.

Data Collection and Data Security

Participants were recruited from 38 online discussion boards of

various fitness, bodybuilding, weight lifting, and anabolic steroid

Web sites between February 19 and June 30, 2009. The ‘‘Touro

12-Step’’ strategy was applied to enhance survey participation

on Internet discussion boards.8 Internet discussion boards were

selected if the site was currently active and had over 500 mem-

bers. A survey Web link directed potential participants to an

informed consent page providing additional information regard-

ing the study and detailed procedures used to maintain confiden-

tiality and anonymity. There was no individually identifiable data

collected, Internet provider addresses were not logged, and data

transfers were encrypted. Only researchers who were identified

in the institutional review board proposal and who completed a

National Institutes of Health human subjects training program

had access to the data. The study received institutional review

board approval from Touro University California.

Statistical Analysis

All statistical analyses were conducted using SAS for

Windows, version 9.1 (SAS Institute Inc, Cary, North Carolina).

The survey data were primarily analyzed using descriptive

statistics. Categorical data were reported as numbers and per-

centages of respondents and continuous data as mean +
standard deviation. For determining statistical significance,

the 2-tailed Fisher’s exact test and Student’s t-test were

utilized for categorical and continuous variables, respec-

tively. A P value of <.05 was considered to indicate a statis-

tically significant difference.

Results

When the survey closed on June 30, 2009, there were 2380 sur-

vey attempts. Among these, 861 surveys were excluded for the

following reasons: 842 were prematurely closed or incomplete,

10 reported hoax or illogic responses or were completed too

rapidly, and 9 were completed by individuals who were not

involved in strength-training exercises. These exclusions

resulted in a final analytic cohort of 1519 subjects who fully

completed and submitted a valid survey response. The comple-

tion response rate was 63.8%. Among the 1519 subjects, 143

were men �40 years old, of which 67 were AAS users and

76 reported no AAS use.

Demographics

The demographic data comparing AAS users and nonusers�40

years old are summarized in Table 1. There were no statisti-

cally significant differences between the 2 groups in regard

to age, height, weight, body mass index, ethnicity, and sexual

orientation.

The majority of AAS users were caucasian (96.9%), hetero-

sexual (97.0%), and classified themselves as recreational exer-

cisers (79.1%). Only 10.5% of AAS users were competitive

bodybuilders while 4.5% classified themselves as competitive

weight lifters and 6.0% as competitive athletes. The 2 cohorts

did not significantly differ in terms of history of high-school

sports participation (67.0% vs 54.0%, P ¼ .125).

Exercise Patterns

AAS users engaged in strength training more days/week (4.5 +
0.9 vs 3.7 + 1.1 days/wk, P < .001) and hours/week (5.9 + 0.4

vs 4.7 + 2.4 hours/wk, P ¼ .013) than nonusers.

Overall Performance Enhancing Agent Utilization

PEA utilization between the 2 groups is shown in Table 2. For

analytical purposes, the PEA history included both AAS and

non-AAS agents. Some AAS agents used by the AAS users

included: testosterone enanthate, testosterone cypionate, tren-

bolone, methandrostenolone, and nandrolone. On average,

AAS users incorporated 2.5 times more PEAs in their workout

routine (11.5 + 5.6 vs 4.6 + 2.7 agents, P < .001) than nonu-

sers. AAS users also spent almost 3 times more money on PEAs

per year than nonusers (US$1719.38 + 1399.30 per year vs

US$602.15 + 545.11, P < .001).

The various types of non-AAS PEAs available are reported

in Table 3. AAS users were more likely to use tamoxifen, ana-

strazole, clomiphene citrate, clenbuterol, tadalafil, human

chorionic gonadotropin, human growth hormone, flax seed oil,

dehydroepiandrosterone, ephedrine, yohimbine, insulin, and

insulin-like growth factors (P < .05). More than 50% of survey
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participants in both groups used creatine, multivitamins, pro-

tein powder, amino acids, and fish oil.

Characteristics of AASs Use

As shown in Table 2, the age of onset for first AAS use was

34.4 + 11.8 years old. The average weekly AAS dose admin-

istered or ingested was 1103.6 + 1165.6 mg. They used

2.2 + 1.3 AAS agents per drug cycle. The majority (86.4%)

of AAS users planned to continue using AAS in the future.

Motivations for Use

Table 4 presents a summary of rankings of the motivations for

using AAS. The rankings were based upon a 5-point Likert-

type scale (5¼ ‘‘very important,’’ 4¼ ‘‘important,’’ 3¼ ‘‘some-

what important,’’ 2 ¼ ‘‘of little importance,’’ and 1 ¼ ‘‘not a

reason for use’’). AAS users rated increase muscle mass,

increase strength, and improve physical appearance as important

to very important reasons for using AAS. They also ranked

‘‘slow the aging process’’ as somewhat important to important.

Alcohol, Tobacco, and Illicit Drug Use

Alcohol, tobacco and illicit drug use in AAS users and nonu-

sers are summarized in Table 5. AAS users were more likely

to binge drink (defined as �5 drinks on the same occasion;

47.8% vs 29.0%, P ¼ .025) and take part in heavy alcohol use

(defined as �5 drinks on the same occasion for �5 days

within a 30-day period; 21.0% vs 7.9%, P ¼ .031) within the

Table 2. Exercise Patterns and Performance-Enhancing Agent Utilization in Male Anabolic–Androgenic Steroid Users and Nonusers�40 Years
Old.a

Characteristics AAS users �40 yrs (n ¼ 67) AAS nonusers �40 yrs (n ¼ 76) P value

Exercise patterns

Years of strength training 19.8 + 11.5 (1-56) 16.1 + 38.4 (0.5-325) .458
Days/week of strength training 4.5 + 0.9 (3-6) 3.7 + 1.1 (1-6) <.001

Hours/week of strength training 5.9 + 0.4 (1-18) 4.7 + 2.4 (1.5-15.0) .013

Overall PEA use
No. of PEAs (AAS þ non-AAS agents)/yr 11.5 + 5.6 (0-29) 4.6 + 2.7 (0-14) <.001

No. of AAS agents used/cycle 2.2 + 1.3 (0-7) 0 <.001
No. of non-AAS used/yr 9.3 + 5.1 (0-28) 4.6 + 2.7 (0-14) <.001

Amount spent on PEAs/yr, US$ 1719.38 + 1399.30 (0-7000) 602.15 + 545.11 (0-3000) <.001
Characteristics of AAS use

Age onset of first AAS use, yrs 34.4 + 11.8 (17-69) – –
Weekly AAS dose, mg 1103.6 + 1165.6 (35-6850) – –

Plan to use AAS in future 57 (86.4) 4 (5.5) <.001

Abbreviations: AAS, anabolic–androgenic steroids; PEAs, performance-enhancing agents; SD, standard deviation.
aData are mean + SD (range) or no. (percentage) of survey respondents.

Table 1. Demographics of Anabolic–Androgenic Steroid Users and Nonusers �40 Years Old.a

Characteristics AAS users �40 yrs (n ¼ 67) AAS nonusers �40 yrs (n ¼ 76) P value

Age, years 47.3 + 6.7 (40-73) 45.5 + 5.1 (40-59) .066

Height, cm 178.6 + 7.6 (160.0-198.1) 178.3 + 7.3 (162.6-198.1) .810
Weight, kg 97.7 + 15.8 (59.1-145.5) 93.8 + 17.8 (68.2-144.5) .176

Body mass index, kg/m2 30.5 + 4.3 (20.4-43.0) 29.4 + 5.1 (22.1-48.3) .170
Former high school athlete 45 (67.2) 41 (54.0) .125

Ethnicity

Caucasian 62 (92.5) 68 (89.5) .233
Hispanic 1 (1.5) 0 –

Asian or Pacific Islander 0 1 (1.3) –
Sexual orientation

Heterosexual 65 (97.0) 73 (98.7) .604
Homosexual or bisexual 2 (3.0) 1 (1.4) .604

Type of exercise participant
Recreational exerciser 53 (79.1) 65 (85.5) .380

Competitive bodybuilder 7 (10.5) 2 (2.6) .083
Competitive weightlifter 3 (4.5) 5 (6.6) .723

Competitive athlete 4 (6.0) 4 (5.3) .999

Abbreviations: AAS, anabolic–androgenic steroid; SD, standard deviation.
aData are mean + SD (range) or no. (percentage) of survey respondents.
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past 12 months than nonusers. There were no significant dif-

ferences between AAS users and nonusers regarding cigarette

smoking or use of smokeless tobacco, marijuana, cocaine, or

heroin within the past 12 months.

SDD and Diagnosed Psychiatric Conditions

SDD is a pattern of substance use that leads to significant

impairment or distress. As stated by the DSM-IV-TR, SDD is

marked by 3 or more symptoms shown9 in Table 6. The com-

monly reported symptoms among AAS users were the need to

use increased amounts of PEAs (35.5% vs 9.2%, P < .001), a

decreased effect with use of the same doses of PEAs (35.5%
vs 4.0%, P < .001), and the need to take larger amounts of PEAs

over a longer period of time (22.6% vs 4.0%, P ¼ .001). More

AAS users than nonusers met the DSM-IV-TR criteria for SDD

(27.4% vs 4.0%, P < .001).

Regarding diagnosed psychiatric conditions (Table 7), AAS

users were more likely to report an anxiety disorder (general-

ized anxiety disorder, panic disorder, post-traumatic stress dis-

order, obsessive-compulsive disorder, or social phobia) than

nonusers (12.0% vs 2.6%, P ¼ .046). No statistical differences

were seen between the 2 groups regarding incidence of major

depressive disorder, attention deficit hyperactivity disorder,

anorexia nervosa, or bulimia nervosa.

Sexual or Physical Abuse

Table 7 also provides a summary of sexual or physical abuse

history among AAS and nonusers. AAS users and nonusers did

not differ significantly for history of sexual or physical abuse.

Discussion

The majority of AAS users over 40 years old in the current

study were caucasian, heterosexual, and classified themselves

as recreational exercisers. These demographics were similar

to those reported in previous studies that included a broader age

range of AAS users.3-6,10

Both AAS users and nonusers in this study practiced polyphar-

macy using multiple PEAs in their routine. However, AAS users

incorporated significantly more PEAs and spent more money on

these agents than nonusers. AAS users commonly reported taking

tamoxifen, anastrazole, clomiphene citrate, human chorionic

gonadotropin, tadalafil, and sildenafil, agents used to prevent or

counter adverse effects associated with AAS use. AAS users

commonly take antiestrogens such as tamoxifen and anastrazole

to treat or prevent AAS-induced gynecomastia.11 Clomiphene

citrate and human chorionic gonadotropin are fertility-

enhancing agents used to treat or prevent AAS-induced testicular

atrophy.12,13 AAS users take phosphodiesterase inhibitors (eg,

tadalafil or sildenafil) to treat erectile dysfunction. A possible

cause of increased phosphodiesterase inhibitor use may be due

to suppression of endogenous testosterone production leading to

hypogonadism from chronic AAS administration. Despite the

potential for AAS-related adverse effects, AAS users were not

deterred from its use and actually incorporated more agents to

compensate for adverse effects. Further, AAS users also reported

taking supratherapeutic doses of AAS. In this study, the weekly

AAS dose (which included both testosterone esters and synthetic

derivatives) was 1103.6 + 1165.6 mg, which is 11 times greater

Table 4. Anabolic–Androgenic Steroid Users’ Rating of Motivations
for Anabolic–Androgenic Steroid Use.a

Motivation Scoreb

Increase muscle mass 4.4 + 0.9
Increase strength 4.3 + 0.9

Improve physical appearance 4.0 + 1.0

Slow the aging process 3.6 + 1.6
Prevent injury 2.8 + 1.4

Increase endurance 2.8 + 1.3
Improve sports performance 2.5 + 1.5

Increase sex drive/improve sexual function 2.5 + 1.5
Weight loss 2.4 + 1.4

Pressure to perform 1.5 + 1.1
Acceptance of peers 1.4 + 0.9

Increase aggression 1.3 + 0.6
For personal protection 1.3 + 0.8

Abbreviation: SD, standard deviation.
aData are mean + SD.
bScores range from 1 to 5: 1 ¼ not a reason for use; 2 ¼ of little importance;
3 ¼ somewhat important; 4 ¼ important; and 5 ¼ very important.

Table 3. Types of Performance-Enhancing Agents Taken by
Anabolic–Androgenic Steroid Users and Nonusers �40 Years Old.a

Performance-enhancing agents

AAS users
�40 yrs
(n ¼ 67)

AAS nonusers
�40 yrs
(n ¼ 76) P value

Protein powder 57 (85.1) 60 (80.0) .390
Creatine 49 (73.1) 44 (57.9) .079

Multivitamin 43 (64.2) 50 (65.8) .862

Fish oil 39 (58.2) 51 (67.1) .301
Tamoxifen 38 (56.7) 1 (1.3) <.001

Amino acids 34 (50.8) 29 (38.2) .177
Clomiphene 27 (40.3) 1 (1.3) <.001

Anastrazole 26 (38.8) 1 (1.3) <.001
Flaxseed oil 26 (38.8) 13 (17.1) .005

Caffeine 26 (38.8) 29 (38.2) .999
Human growth hormone 24 (35.8) 0 (0) <.001

Dehydroepiandrosterone 23 (34.3) 12 (15.8) .012
Humanchorionicgonadotropin 23 (34.3) 0 (0) <.001

Ephedrine 19 (28.4) 10 (13.1) .036
Clenbuterol 16 (23.9) 0 (0) <.001

Levothyroxine 15 (22.4) 0 (0) <.001
Tadalafil 14 (20.9) 1 (1.3) <.001

Androstenedione 13 (19.4) 4 (5.3) .010
Letrozole 12 (17.9) 0 (0) <.001

Sildenafil 11 (16.4) 2 (2.6) .007
Yohimbine 11 (16.4) 3 (4.0) .021

Insulin 9 (13.4) 0 (0) <.001
Insulin-like growth factors 8 (11.9) 0 (0) .002

g-Hydroxybutyric acid 4 (6.0) 0 (0) .046

Abbreviation: AAS, anabolic–androgenic steroids.
aData are no. (percentage) of survey respondents.
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than the recommended dose in testosterone replacement therapy

for patients with hypogonadism.14 Studies have demonstrated

there is a dose-dependent relationship with AAS dose and its ana-

bolic effects on muscle mass and strength, which may be a reason

for such high doses being administered.15,16

In terms of exercise patterns, the AAS users spent signifi-

cantly more time strength training than nonusers. The exercise

patterns in the over 40-year-old cohort were similar to those of

the AAS users in the general population.3,4,17,18 As men age

beyond 35 to 40 years old, there is a 1% to 3% decline per year

Table 6. DSM-IV-TR Criteria for Substance Dependence in Anabolic–Androgenic Steroid Users and Nonusers �40 Years Old.a

Criteria for substance dependence
AAS users �40 yrs

(n ¼ 67)
AAS nonusers �40 yrs

(n ¼ 76) P value

A need to use increased amounts of PEAs to achieve the desired effect 22 (35.5) 7 (9.2) <.001

Taking larger amounts of PEAs over a longer period of time than originally intended 14 (22.6) 3 (4.0) .001
A decreased effect with the use of the same dose of PEAs 22 (35.5) 3 (4.0) <.001

Physical or emotional problems when PEAs were stopped 11 (17.7) 5 (6.6) .060
Restarting PEAs to relieve problems/symptoms that occurred when originally stopped 10 (16.1) 5 (6.6) .099

Spending a great deal of time in activities related to obtaining PEAs 8 (12.9) 2 (2.6) .043
Continued use of PEAs despite experiencing physical, emotional, or social problems caused

by PEAs

5 (8.1) 0 (0) .017

Having the desire to or making unsuccessful efforts to decrease the amount of PEAs taken 5 (8.1) 1 (1.3) .090

Quitting or reducing social, occupational, or recreational activities because of PEA use 1 (1.6) 0 (0) .449
Meets criteria for substance dependence (�3 symptoms) 17 (27.4) 3 (4.0) <.001

Abbreviations: AASs, anabolic–androgenic steroids; DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition, Text Revision); PEA,
performance enhancing agent.
aData are no. (percentage) of survey respondents.

Table 7. DSM-IV-TR Psychiatric Diagnoses and Sexual or Physical Abuse History in Anabolic–Androgenic Steroid Users and Nonusers �40
Years Old.a

Diagnosis/history of abuse AAS users �40 yrs (n ¼ 67)b AAS nonusers �40 yrs (n ¼ 76)c P value

Any psychiatric illnessd 11 (16.4) 6 (7.9) .129
An anxiety disordere 8 (12.0) 2 (2.6) .046

Major depressive disorder 6 (9.0) 4 (5.3) .516
ADHD 3 (4.5) 2 (2.6) .665

Sexually abused 8/65 (12.3) 6 (7.9) .411
Physically abused 9/64 (14.1) 6/75 (8.0) .283

Abbreviations: AAS, anabolic–androgenic steroid; ADHD, attention deficit hyperactivity disorder; DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition, Text Revision).
aData are no. (percentage) of survey respondents.
b67 unless otherwise reported.
c76 unless otherwise reported.
dMajor depressive disorder, an anxiety disorder, ADHD, anorexia nervosa, or bulimia nervosa.
eGeneralized anxiety disorder, panic disorder, post-traumatic stress disorder, obsessive-compulsive disorder, or social phobia.

Table 5. Alcohol, Cigarette Smoking, Smokeless Tobacco, or Illicit Drug Activity in Anabolic–Androgenic Steroid Users and Nonusers �40
Years Old.a

Activity AAS users �40 yrs (n ¼ 67) AAS nonusers �40 yrs (n ¼ 76) P value

Binge drinkingb within the past 12 months 32 (47.8) 22 (29.0) .025
Heavy alcoholc use within the past 12 months 14 (21.0) 6 (7.9) .031

Cigarette smoking within the past 12 months 14 (21.0) 11 (14.5) .380
Marijuana use within the 12 months 11 (16.4) 7 (9.2) .216

Smokeless tobacco use within the past 12 months 7 (10.5) 5 (6.6) .548

Cocaine use within the 12 months 6 (9.0) 2 (2.6) .147
Heroin use within the 12 months 0 (0) 1 (1.3) .999

Abbreviation: AAS, anabolic–androgenic steroids.
aData are no. (percentage) of survey respondents.
bBinge alcohol use ¼ 5 or more drinks on the same occasion.
cHeavy alcohol use ¼ 5 or more drinks on the same occasion for 5 or more days within a 30-day period.
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in circulating testosterone concentration in the body.19,20 A

decrease in testosterone can cause a gradual decline in muscle

size and strength. Further, a loss of lean body mass, specifically

skeletal muscle, and decreased muscular strength associated

with aging can exert a negative influence on one’s physical

function and long-term health.21 Resistance exercise (eg,

strength training), on the other hand, can be an effective stimu-

lator of muscle protein synthesis, which can counter age-

related decline in muscle mass.22 Leone and Fetro reported that

men over 35 years old viewed weight training and fitness main-

tenance as ways to enhance their quality of life and to become

more health conscious.23 Increasing resistance exercise appears

to be 1 method the AAS users were employing to reverse the

aging process.

Another method to ‘‘slow the aging process’’ was utilizing

AAS, which was considered a ‘‘somewhat important’’ to

‘‘important’’ reason for use. This was not a reason for AAS use

in the Anabolic 500, which involved a greater proportion of

younger AAS users. However, similar to the younger popula-

tion, older AAS users in our study utilized AAS to increase

muscle mass, increase strength, and improve physical appear-

ance.3 Over the decades, society’s perception of the male body

has become more muscular in appearance, especially in male

magazine photos.24 AAS users likely feel the societal pressures

to achieve this muscular ideal. Further, Leone and Fetro found

that middle-aged males believe that others utilize AAS because

they live in a ‘‘result-based society’’ and how a person looks

‘‘defines their level of masculinity.’’23 This suggests that the

physiological decline due to aging in combination with

society’s body image pressures are contributing factors for

AAS use in older men.

AAS users over 40 years old in the current study demon-

strated more aggressive alcohol-related behaviors. AAS users

were more likely than nonusers to binge drink and partake in

heavy alcohol use. These results differ from our team’s prior

study (involving younger AAS users), which showed no signif-

icant difference between AAS users and nonusers.3 The per-

centage of AAS users who were found to binge drink in our

study was also greater in comparison to current drinkers in the

general older adult population. It is important to note that our

study characterized binge drinking as �5 drinks/occasion. As

such, 47.8% of AAS users�40 years old were found to partake

in binge drinking within the past 12 months. Among current

drinkers in the general older adult population, only 30% of men

�60 years old consumed �3 drinks on 1 occasion.25,26 AAS

users �40 years old were more aggressive in their alcohol

intake than nonusers in our study, as well as current drinkers

in the general older adult population. Whether more aggressive

alcohol-use behaviors are the result of AAS or existed prior to

starting AAS could not be determined from this study.

AAS users were associated with more psychiatric condi-

tions. The SDD assessment found that AAS users �40 years

old were more than 6 times as likely than nonusers to meet the

DSM-IV-TR criteria for SDD (27.4% vs 4.0%). The rate of SDD

for AAS users �40 years old was similar to other AAS-using

populations, suggesting that age may not play a major role in

SDD development.3,4,27-29 In addition, AAS users in this anal-

ysis were more than 4 times as likely than nonusers to report a

professional diagnosis of an anxiety disorder. Perhaps the rea-

son for the increased alcohol use mentioned earlier may have

been due to heightened levels of anxiety. One study found that

AAS exposure in Syrian hamsters raised anxiety levels during

AAS withdrawal.30 Future studies may wish to further investi-

gate whether anxiety is a cause or consequence of AAS use.

Limitations

Various limitations to this study require consideration. First,

survey studies by nature lead to information bias due to parti-

cipants needing to recall their experiences. Second, although

surveys are an efficient tool in obtaining general information

about the target population, cross-sectional data makes it dif-

ficult to determine causality. Next, the Internet and selected

discussion boards were the source for all recruitment and sur-

vey administration, which may result in selection bias and

may not be generalizable to the entire AAS-using population.

However, the demographic characteristics and the incidence

of AAS dependence in our study were similar to prior AAS

studies.3-5,27 Further, various studies have demonstrated the

validity and reliability of an Internet-based data collection for

research when compared with traditional methods.31-33 The

Internet may provide a broader and more geographically

diverse population than traditional surveys (ie, paper-and-

pencil or telephone survey).32

Conclusion

AAS abuse is prevalent among the older males who partici-

pated in the survey. The average AAS user over 40 years old

in our study was caucasian, heterosexual, and classified himself

as a recreational exerciser. The majority of AAS users in this

sample were more likely than nonusers to spend more time

strength training and practicing polypharmacy. Motivating fac-

tors for AAS use included: ‘‘increase muscle mass,’’ ‘‘increase

strength,’’ ‘‘improve physical appearance,’’ and also ‘‘slow the

aging process.’’ AAS users were more likely to binge drink and

report heavy alcohol use within the past 12 months than nonu-

sers. AAS users were also more likely to meet the criteria for

SDD and report a diagnosis of an anxiety disorder. The findings

in this study can help clinicians and researchers better under-

stand the older AAS-using population, which may lead to

improved identification and potential interventions in the older

male population.
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