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ABSTRACT
Objective: Lifestyle may be associated with risk
behaviours. This study compares gym exercise and
sexual risk behaviour between men who have sex with
men (MSM) and heterosexual men. The research was
based on the assumption that men who become
muscular and physically attractive increase their
number of sex partners and consequently their risk of
HIV or other sexually transmitted infections (STIs).
Setting: Five gyms in central Tel Aviv, Israel.
Participants: In 2012, a sample of 182 (48%) MSM
and 197 (52%) heterosexual men who train in gyms
completed anonymous questionnaires regarding their
training, health and sexual behaviours.
Outcomes: Participants in this cross-sectional study
who exercised more than the median number of
anaerobic training hours were defined as performing
intensive anaerobic training (IAT), and those who had
performed more than one act of unprotected anal/
vaginal intercourse in the preceding 6 months with a
partner whose HIV status was unknown were defined
as high risk.
Results: MSM showed a stronger desire to become
muscular than heterosexual men, were more likely to
perform IAT, and used protein powders or anabolic
steroids. They reported that improving their body
shape and increasing their self-confidence were their
main reasons for training, whereas heterosexual men
indicated weight loss and health improvement as the
main reasons for training. MSM engaged in riskier
sexual behaviour than heterosexual men. Of all the
high-risk men, 61.9% (N=70) performed IAT, while
38.1% (N=43) performed moderate anaerobic training
(p<0.01). The association between IAT and sexual risk
was stronger in MSM than in heterosexual men
(p<0.01 vs p=0.05, respectively). The interaction
between MSM and IAT in high-risk participants was
multiplicative.
Conclusions: MSM practised more IAT than
heterosexual men, and their interaction between IAT
and sexual risk was multiplicative. The MSM
community could benefit from a holistic approach to
sexual health and its association with body image and
IAT. The gym MSM culture demonstrates how internal
dynamics and social norms are possible factors driving
MSM to high-risk behaviour for HIV/STI.

Study registration: The study was approved by the
Wolfson Hospital Review Board, Holon, Israel (WOMC-
0058-09).

INTRODUCTION
Body image and masculinity are important
aspects of identity in many men who have
sex with men (MSM).1 Body image is a multi-
dimensional construct of the self, consisting
of how one feels and behaves regarding
one’s own physical attributes2 and correlates
with well-being. MSM who develop a muscu-
lar body shape are usually considered more
attractive and gain more self-confidence,3

while those who fail to fulfil these aesthetic
standards are less desirable and more likely
tom be avoided by other men.4 The shaping
of a muscular body has become a symbol of
health,5 and MSM train in the gym in order

Strengths and limitations of this study

▪ This is the first study performed in Israeli gyms
on non-MSM (men who have sex with
men)-oriented premises. As MSM in developed
countries share similar cultural norms and beha-
viours, the results of this study and the multi-
plicative interaction between intensive anaerobic
training (reflected by body image) and sexual
risk may be used by health professionals who
wish to initiate interventions aiming to reduce
sexual risk among MSM.

▪ The study provides a detailed description of the
perceptions of the MSM internal world, including
their personal and social driving forces for
shaping their masculinity and additional trajec-
tories relating personal traits and sexual risk.

▪ This study was based on non-probability sam-
pling, which may limit generalisability; it focuses
only on MSM who train in gyms, and the data
were self-reported and subject to reporting and
recall bias.
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to keep fit as a way of expressing that they are fit.
Another theory is that the efforts of MSM to develop a
muscular body are to counteract memories of having a
less athletic, or even weak or feminine, appearance
during their childhood and adolescence.6

In order to become physically attractive, some men
train to increase muscle mass, shifting the focus of their
training from aerobic to anaerobic training, and
perform excessive muscle-strengthening exercises rather
than improving their cardiac performance.7 In addition,
as gym training is an important component of the
internal MSM culture,8 the venue (gym) is also used for
social interaction and meeting potential partners. The
incentive to perform intensive anaerobic training (IAT)
is therefore strong, and some MSM spend long hours in
gyms shaping their bodies, while some also adopt strict
dietary regimens or are tempted to use anabolic
steroids.9 10

Adults are recommended to perform >150 min of
moderate-intensity or >75 min of vigorous-intensity
aerobic (endurance or cardio) activity a week. They are
also recommended to perform muscle-strengthening
(resistance or anaerobic) activity >2 days a week.11 In
Israel, nearly 40% of all adult men aged 21–55 perform
at least 20 min of physical activity >3 times a week, and
gym activity is rated as the third most common method
of exercise (21% of men). The reported main motiv-
ation to perform physical activity among Israeli
men was health improvement, followed by recreational
pleasure and body shaping (45%, 35% and 21%,
respectively).12

The incidence of HIV and sexually transmitted infec-
tions (STIs) in MSM is increasing in developed countries13

including Israel.14 Extensive research has been published
on factors related to MSM sexual risk, aiming to under-
stand their internal world and identify social constituents
related to risk.13–15 One relatively less studied aspect is the
role of physical activity in risk behaviour.
The present study aimed to associate physical activity

and sexual behaviour among men in gyms in Tel Aviv by
sexual orientation, and also to explore factors associat-
ing physical activity with psychological attributes and
sexual-risk behaviour. We hypothesised that MSM would
practise more IAT than heterosexual men, and that
MSM who perform more IAT would be involved in high-
risk behaviour, as their self-image is improved and they
feel more confident in approaching potential sex
partners.

METHODS
This cross-sectional study was performed in five gyms in
central Tel Aviv between September and December
2012. Tel Aviv, like other metropolitan cities in devel-
oped countries, is characterised by a relatively open and
liberal attitude towards MSM, thus it attracts most of the
MSM-related activities in the country,16 in bars, parties
and other venues, such as gyms.

Participants
Men living in central Israel who had trained for more
than a month in one of the selected gyms, who were
older than 18 years, and who reported more than one
act of sexual intercourse in the preceding 6 months
were eligible for this convenience sampling study.
Participants were asked to complete details on their

sexual activities in the preceding 6 months. They were
categorised as MSM if they performed sex (oral/anal
intercourse) with other men, and as heterosexual if they
performed sex (oral/vaginal/anal intercourse) exclu-
sively with women. Those who reported sexual contact
with both men and women were considered to be MSM
in this study.

Recruitment
Gyms were visited using venue-based, time–space sam-
pling methods,17 as the days and the times of visits were
selected at random to include different days of the week
and different hours of the day. A minimal sample size of
364 was required to allow a 5% difference in unprotected
sex between MSM and heterosexual men in New York
gyms,18 considering type 1 and 2 errors of 5% and 20%,
respectively. Male gym attendees were approached by one
researcher (KP) and asked to complete the study ques-
tionnaire (see online supplementary appendix 1).

Questionnaire
After they had provided informed consent, participants
individually gave their demographic characteristics and
responded anonymously to 82 questions about their
health and sexual behaviour, body image attributes, gym
exercise pattern, reason for training, knowledge about
HIV transmission, and other attitudes and beliefs about
sexual-risk behaviour.

Variables
The first outcome variable was high-risk sexual behav-
iour, a self-report of at least one episode of unprotected
anal or vaginal intercourse in the preceding 6 months
with a partner whose HIV status was unknown or dis-
cordant.19 The second outcome variable was the inten-
sity of IAT, defined as more than the median number of
anaerobic training hours a week practised by all the
study participants.
Body mass index (BMI) was calculated from self-

reported height and weight, which could be confirmed
using the gym’s scales and measures during completion
of the questionnaires. To evaluate indirectly the strength
of motivation to achieve an attractive masculine body
physique, participants were asked to imagine whether
they would prefer to be rich or muscular, and similarly
to decide between being rich and having a smooth body
(Cronbach’s α=0.87 and 0.76, respectively). Knowledge
on HIV transmission was measured by grading responses
(1=correct; 2=incorrect) to the following four state-
ments:16 20 ‘anal/vaginal sex without a condom is more
dangerous than oral sex’; ‘insertive oral sex is a safe
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practice with regard to HIV infection’; ‘fingering a
partner is a safe practice with regard to HIV transmis-
sion’; and ‘body massage is a safe practice with regard to
HIV/STI’ (Cronbach’s α=0.74). The grades were totalled
to create a composite score: the lower the score, the
better the knowledge. The scores were dichotomised by
the median score to those who demonstrated reasonable
knowledge and those whose knowledge was insufficient.
In order to measure negative affective status, the ULCA
Loneliness Scale21 and the Sexual Sensation Seeking
Scale22 were used.

Statistical methods
Analyses were performed using χ2 or Fisher’s exact tests
for associating the categorical variables. Continuous vari-
ables were analysed by Student’s t test or by the Mann–
Whitney non-parametric test for variables distributed
abnormally. Logistic analysis identifying variables pre-
dicting high-risk sexual behaviour or excessive anaerobic
training included variables with p<0.05 after assessment
for collinearity and normal distribution in backwards
fashion. The model generated ORs and 95% CIs.
Confounding between IAT, sexual risk and sexual orien-
tation, as well as interaction between sexual orientation
and IAT, among high-risk participants were assessed
using 2-by-2 tables. Analysis was conducted using the
SPSS V.17.0 package for Windows software. The study
was approved by the E Wolfson Medical Centre
Institutional Review Board (WOMC-0058-09).

RESULTS
Of approximately 600 men who were approached in five
gyms in central Tel Aviv, 379 who were older than
18 years of age and reported more than one act of
sexual intercourse in the preceding 6 months completed
the questionnaire. Of these 379 men, 182 (48%) were
MSM (154 reported sex exclusively with men and 28
engaged in sex with both men and women), while 197
(52%) were heterosexual. The mean±SD age of all the
participants was 31.9±6 (range 18–60) years.

MSM versus heterosexual men
In comparison with heterosexual men, MSM were more
likely to be Israeli-born, have lower BMI, have followed a
dietary regimen, and used protein supplement powders
or anabolic steroids (table 1). They also reported a
greater number of casual sex partners and more com-
monly used drugs before or during sex. MSM demon-
strated a stronger desire to become muscular (OR for
preferring to be muscular than rich 3.0, 95% CI 1.9 to
4.9, p=0.01), and a greater percentage reported per-
forming IAT than heterosexual men. Body shaping and
improving self-confidence were the main reasons of
MSM for training, while losing weight and improving
health were more predominant reasons among hetero-
sexual men. The threat of HIV perceived by MSM was
lower than that perceived by heterosexual men, yet

MSM considered themselves to be at higher risk of
acquiring HIV/STI and had higher sexual desire scores
than heterosexual men.

High-risk versus non-high-risk participants
High-risk participants were younger than those not at
high risk, were more likely to smoke, and more com-
monly used protein supplement powders and anabolic
steroids (table 2). A greater percentage of high-risk par-
ticipants were MSM, had more sex partners, used drugs
and were previously diagnosed with HIV/STI. They indi-
cated a stronger desire to become muscular (OR for pre-
ferring to be muscular than rich 2.8, 95% CI 1.7 to 4.6).
Shaping their body and improving their self-confidence
were their main reasons for training, and they also
reported longer hours of anaerobic training. In add-
ition, their knowledge on HIV transmission was inferior
to that of non-high-risk participants, they demonstrated
a more tolerant attitude towards HIV, and had higher
sex desire and loneliness scores. In multivariate analysis,
being an MSM, use of drugs and protein supplement
powder, strong desire to become muscular, motivation to
create a muscular and attractive body, and higher sexual
desire score were predictive of high-risk sexual
behaviour.

Intensive versus non-intensive anaerobic training
Participants who performed IAT were younger, had
lower BMI, followed a dietary regimen, and more com-
monly used protein supplement powders than those
who performed moderate anaerobic training (table 3).
They were also more likely to be MSM and generally
more involved in high-risk sexual behaviour. They were
less satisfied with their body shape and demonstrated a
stronger desire to have a muscular body. They indicated
that their motivation to exercise was to improve their
self-confidence and become more physically attractive
than those who performed moderate anaerobic training,
whose main motivations for training were improving
their health and losing weight. Finally, those who per-
formed IAT had a better knowledge of HIV transmis-
sion, reported that they were at higher risk of becoming
infected with HIV, and had higher sexual desire scores.
In multivariate analysis, being an MSM, young and dis-
satisfied with body shape, having a strong desire to be
more attractive, having a high sexual desire score, and
using protein supplement powders predicted IAT.
Of all 113 men who were defined as high risk, 61.9%

(N=70) performed IAT, while 38.1% (N=43) performed
moderate anaerobic physical activity (p<0.01). This asso-
ciation was stronger in MSM than heterosexual men
(p<0.01 vs p=0.05, respectively). The interaction
between MSM and IAT among high-risk participants was
multiplicative (see online supplementary appendix 2)—
that is, the effect of both being MSM and performing
IAT on sexual risk is greater than the individual influ-
ence of each independent risk factor.
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DISCUSSION
MSM who exercised in Tel Aviv gyms showed riskier
sexual behaviour than heterosexual men and also
demonstrated a stronger desire to develop a muscular
body. To achieve this goal, their training programme
included IAT, which showed multiplicative interaction
with sexual risk.

MSM and physical activity
Most MSM in our study indicated that gym training was
important in building their self-confidence and reported

that their main reason for performing IAT was to
increase their muscle mass thereby making them feel
more desirable. In contrast, heterosexual men rated
improvements in health and fitness as the most import-
ant reasons for training in the gym, in agreement with
other publications.8 23

In our study, MSM who train in gyms expressed a high
level of concern over their body image and believed that
the results of their training enhanced their physical and
sexual prowess.9 Pornography, which is more commonly
used by MSM than heterosexual men, is full of

Table 1 Characteristics of men who have sex with men and heterosexual men who train in Tel Aviv gyms

Characteristic

MSM

(N=182)

Heterosexual

(N=197) p Value

Demography

Age 31.5±5 32.6±7 0.05

Israeli born 164 (90.1) 159 (80.7) 0.01

Academic education 143 (78.6) 154 (78.2) 0.5

Income >US$3000 per month 85 (47.7) 96 (48.7) 1

Heath behaviour

Smoker 89 (48.9) 107 (54.1) 0.3

Pack years* 5.6±7 6.4±6 0.5

BMI 22.9±2 23.9±3 <0.001

Special diet† 98 (54.1) 97 (49.2) 0.03

Use protein supplement powders 98 (54.1) 64 (32.5) <0.001

Shave body hair 79 (43.4) 41 (20.8) <0.001

Use anabolic steroids 10 (5.5) 0 (0) <0.001

Sexual behaviour in the last 6 months

Steady partner 70 (38.5) 111 (56.3) 0.001

>6 sexual partners 86 (47.3) 33 (16.7) <0.001

Paid for sex 30 (16.5) 56 (28.4) 0.007

Performed sex in gym 22 (12.1) 2 (1.0) <0.001

Drug use during sex 123 (67.6) 88 (44.7) <0.001

HIV-infected 3 (1.8) 2 (1.6) 1

STI in the past 19 (9.9) 4 (2.0) <0.001

Body image

Satisfied 32 (17.6) 34 (17.3) 1

Prefer to be smooth than rich 42 (23.5) 12 (6.2) <0.001

Prefer to be muscular than rich 81 (45.3) 41 (21.4) <0.001

Training

Number of weekly aerobic training hours 3.1±2 3.2±2 0.4

Number of weekly anaerobic training hours 5.0±3 3.9±2 <0.001

Reason for training

Lose weight 48 (26.4) 69 (35.0) 0.007

Shape body 169 (92.9) 140 (71.1) <0.001

Improve self-confidence 125 (68.7) 87 (44.2) <0.001

Improve health 114 (62.0) 140 (71.1) 0.006

HIV knowledge, risk perception and loneliness

Sufficient knowledge about HIV transmission 144 (79.1) 143 (72.6) 0.1

AIDS treatment optimism 9 (8.0) 26 (9.6) 0.8

Commit suicide if diagnosed with HIV 65 (57.2) 207 (78.8) 0.001

Can have HIV-infected partner 95 (84.1) 169 (64.2) 0.001

Am at risk of having HIV 29 (25.7) 10 (3.7) <0.001

Sexual Sensation Seeking Scale score 15.6±6 12.5±5 <0.001

UCLA Loneliness Scale score 6.3±3 6.1±2 0.9

Values are mean±SD or number (%).
*Smokers only.
†Low-calorie diet, low-salt diet, low-protein diet.
BMI, body mass index; MSM, men who have sex with men; STI, sexually transmitted infection.
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mesomorphic, muscular, and highly athletic ‘porn stars’
with smooth bodies.1 Viewers may internalise the mes-
sages and embrace the belief that they need to possess a
similar physique in order to obtain sexual gratification.
In addition, MSM-oriented internet sites, which are used
as the major platform for searching out other MSM,
encourage web participants to upload their own body
images. This is an additional external motivation to
attain ‘ideal’ muscular aesthetics, while enhancing their
attractiveness and securing their MSM identity. It has

previously been suggested that MSM who are satisfied
with their body express higher well-being scores and self-
esteem, while those who fail to achieve this physical
model may be more depressed and isolated.24

It has been well documented that physical activity
reduces morbidity and preserves health.11 Although
both aerobic and anaerobic training are important
components of achieving physical fitness, some men in
our study performed IAT disproportionally. Gym
coaches can be trained to identify men who perform

Table 2 Comparison between high-risk and non-high-risk participants who train in Tel Aviv gyms

Characteristic

Univariate

Multivariate

OR (95% CI)

High-risk

(N=113)

Non-high-risk

(N=266) p Value

Demography

Age 30.6±5 32.4±6 0.01

Israeli born 96 (85.0) 227 (85.3) 0.9

Academic education 84 (74.3) 230 (80.1) 0.2

Income >US$3000 per month 36 (32.4) 102 (38.6) 0.2

Heath behaviour

Smoker 49 (43.4) 74 (27.8) 0.002

Pack years* 4.3±4 7.0±7 0.001

BMI 23.4±2 23.5±2 0.8

Special diet† 56 (52.8) 129 (51.2) 0.8

Use of protein supplement powders 57 (50.9) 105 (39.5) 0.03 2.5 (1.7 to 4.5)

Use of anabolic steroids 6 (5.2) 4 (1.5) 0.05

Sexual behaviour in the last 6 months

MSM 88 (77.8) 108 (48.0) <0.001 1.7 (1.1 to 2.9)

Steady partner 25 (22.1) 156 (58.6) <0.001

>6 sexual partners 62 (54.9) 21 (7.9) <0.001

Paid for sex 26 (23.0) 60 (22.6) 1.0

Perform sex in gym 15 (13.2) 9 (3.3) <0.001

Drug use during sex 87 (77.0) 124 (46.6) <0.001 1.3 (1.2 to 1.7)

HIV-infected 4 (4.2) 1 (0.5) <0.001

Body image

STI in the past 13 (11.5) 10 (3.6) <0.001

Satisfied 94 (83.2) 234 (88.0) 0.2

Prefer to be smooth than rich 24 (21.2) 30 (11.5) 0.02

Prefer to be muscular than rich 55 (49.1) 67 (25.9) <0.001 1.7 (1.1 to 3.0)

Reason for training

Lose weight 34 (30.1) 83 (31.2) 0.9

Shape body 107 (94.7) 202 (75.9) <0.001 2.3 (1.2 to 4.5)

Improve self-confidence 78 (69.0) 134 (50.4) 0.01

Improve health 75 (66.4) 187 (70.3) 0.5

Training

Number of weekly aerobic training hours 3.3±1.9 3.1±1.7 0.4

Number of weekly anaerobic training hours 4.8±2.7 4.2±2.2 0.03

HIV knowledge, risk perception and loneliness

Sufficient knowledge about HIV transmission 74 (65.5) 213 (80.1) <0.001

AIDS treatment optimism 46 (40.7) 74 (27.8) 0.02

Commit suicide if diagnosed with HIV 75 (68.2) 197 (74.9) 0.2

Can have HIV-infected partner 61 (33.7) 21 (10.8) <0.001

Am at risk of having HIV 36 (19.8) 3 (1.5) <0.001

Sexual Sensation Seeking Scale score 16.6±6 12.8±5 <0.001 2.8 (1.5 to 5.2)

UCLA Loneliness Scale score 6.6±2 6.1±3 0.04

Values are mean±SD or number (%).
*Smokers only.
†Low-calorie diet, low-salt diet, low-protein diet.
BMI, body mass index; MSM, men who have sex with men; STI, sexually transmitted infection.
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excessive anaerobic exercise, and can then recommend
that such men balance their different sporting activities
to achieve better health results or emphasise a more
self-directed approach of accepting their bodies. Gym
premises can also be used to deliver safe-sex messages
targeting MSM.

Risk taking and physical activity
The association found in our study between high-risk
sexual behaviour and IAT is in agreement with other pub-
lications.25 26 This effect was multiplicative among MSM.

MSM who are more muscular, as a result of IATor the use
of anabolic steroids, are considered more attractive and
may be more self-confident.27 They are therefore able to
increase their repertoire of partners and their involve-
ment in sexual adventurism, thereby increasing their risk
of acquiring HIV/STI (figure 1). Health promotion pro-
fessionals and homosexual community leaders should
consider initiating debate regarding the preoccupation
of MSM with their body image and related sexual adven-
turism, which places them at increased sexual risk and at
the same time exposes them to possible sport injuries.

Table 3 Comparison between participants who perform intensive and non-intensive anaerobic training in Tel Aviv gyms

Characteristic

Univariate

Multivariate

OR (95% CI)

More than the

median (>4 h a week)

(N=214)

Less than the

median (≤4 h a week)

(N=165) p Value

Demography

Age 30.2±5 33.2±7 <0.001 0.7 (0.6 to 0.9)

Israeli born 144 (87.3) 179 (83.6) 0.7

Academic education 133 (80.6) 164 (76.6) 0.4

Income >US$3000 (month) 54 (33.5) 84 (39.3) 0.1

Heath behaviour

Smoker 59 (35.8) 64 (29.9) 0.2

Pack years* 6.3±8 5.8±5 0.7

BMI 23.0±2 23.7±2 0.04

Special diet† 106 (67.9) 79 (39.1) 0.001

Use of protein powders 100 (61.0) 62 (29.0) 0.001 2.5 (1.7 to 3.8)

Use of anabolic steroids 6 (3.6) 4 (1.9) 0.3

Sexual behaviour in the last 6 months

MSM 97 (58.8) 85 (39.7) <0.001 1.8 (1.1 to 2.8)

Steady partner 72 (43.6) 134 (76.6) <0.001

>6 sexual partners 75 (45.5) 27 (12.6) 0.01

Paid for sex 39 (23.6) 47 (22.0) 0.7

Perform sex in gym 14 (8.5) 10 (4.7) 0.1

Drug use during sex 106 (64.2) 105 (49.1) 0.04

HIV-infected 1 (0.7) 4 (2.6) 0.05

STI in the past 13 (7.9) 9 (4.2) 0. 1

Body image

Satisfied 132 (80.0) 196 (91.6) 0.001 2.3 (1.1 to 4.6)

Prefer to be smooth than rich 31 (19.3) 23 (10.8) 0.02

Prefer to be muscular than rich 75 (46.3) 47 (22.5) <0.001 1.9 (1.3 to 3.3)

Reason for training

Lose weight 28 (17.0) 89 (41.6) 0.01

Shape body 161 (97.6) 199 (93.0) 0.04

Improve self-confidence 105 (63.6) 107 (50.0) 0.002 2.8 (1.8 to 4.5)

Improve health 101 (61.2) 162 (75.2) 0.003

HIV knowledge, risk perception and loneliness

Sufficient knowledge about HIV transmission 173 (80.8) 114 (69.1) 0.02

AIDS optimism 117 (70.9) 142 (66.4) 0.06

Commit suicide if diagnosed with HIV 116 (71.6) 156 (73.9) 0.6

Can have HIV-infected partner 43 (26.2) 39 (18.4) 0.07

Am at risk of having HIV 23 (13.9) 16 (7.5) 0.04

Sexual Sensation Seeking Scale score 15±6 13±5 <0.001 1.2 (1.1 to 1.4)

UCLA Loneliness Scale score 6.4±3 6.1±2 0.3

Values are mean±SD or number (%).
*Smokers only.
†Low-calorie diet, low-salt diet, low-protein diet.
BMI, body mass index; MSM, men who have sex with men; STI, sexually transmitted infection.
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Heterosexual and physical activity
Unlike other publications,8 18 no differences were found
in our study in the reported level of body satisfaction
between MSM and heterosexual men. However, those
who indicated that they are dissatisfied with their body
image in our study did perform IAT.
Unlike MSM, heterosexual men thought that wealth

was a more important factor for attracting and keeping
sexual partners than body physique. The results of this
study open a window to the contemporary heterosex-
ual man’s perception of his own body image. Unlike
MSM and women, heterosexual men are not used to
viewing their bodies in objective and sexual terms.8

However, along with the greater societal acceptance of
MSM in the hetero-normative community, heterosex-
ual men are constantly exposed to the MSM ‘ideal’
body image. Heterosexual men have become more
conscious of their appearance and make similar efforts
to MSM to achieve the muscular body ‘ideal’, which
has been termed ‘metrosexuality’. As found in our
study, and similarly to MSM, they buy clothes and cos-
metics in designated male shops, and are relatively
more aware of their body shape and body hair. It may
be possible that the preoccupation of heterosexual
men with their body shape may lead some to experi-
ence similar dynamics to MSM, exposing them to risk
of HIV/STI.
This study has certain limitations. First, it was based on

non-probability sampling, which may limit its generalis-
ability. However, other publications have found similar
behaviours among MSM in studies from gym sampling
and from homosexual social venues or treatment facil-
ities.7 In order to reduce selection bias, the various gyms
and the times visited were selected randomly to increase
the number of clientele available for this study. Second,
men who performed IAT possibly frequented gyms more
often than those who did not. In order to reduce pos-
sible selection bias, independent variables were analysed

for possible covariates. Third, this study focuses only on
MSM who train in gyms. However, it provided a valid
comparison between MSM and heterosexual men
regarding gym practices. Fourth, our data are self-
reported and subject to reporting and recall bias. To
reduce this bias, most items on the questionnaire were
relevant for the preceding 6 months. Fifth, participants
who performed unprotected sex with HIV-infected part-
ners were considered ‘at risk’ even if the partner had
received antiretroviral therapy. However, owing to the
relatively low HIV rate in Israel, we believe that this dif-
ferential misclassification of information bias, if it
occurs, is minimal. Sixth, the limited number of men
who reported sex with both men and women did not
allow a separate statistical analysis to be conducted to
indicate their risk. Despite these limitations, this is the
first study performed in Israeli gyms on non-MSM-
oriented premises. As MSM in developed countries
share similar cultural norms and behaviours, the results
of this study and the multiplicative interaction between
IAT (reflected by body image) with sexual risk may be
used by other health professionals who wish to perform
risk-reduction interventions among MSM.
In summary, this study demonstrates that some MSM

attending gyms practise IAT and also that the interaction
between IAT and sexual risk behaviour among MSM is
multiplicative. MSM who are muscular and more attract-
ive improve their self-esteem and are able to meet more
sexual partners, thereby increasing their risk of HIV/STI.
The gym culture in the homosexual community is an
example of how internal dynamics and social norms are
possible factors driving MSM to higher risk of HIV/STI.
The homosexual community would benefit from a more
holistic approach to sexual health by addressing body
image and physical training and possible health out-
comes. In addition, gym premises could be used to dis-
tribute safe-sex messages, in order to improve knowledge
about HIV transmission, as gyms are often frequented by
MSM involved in risky sexual behaviour. Future research
could compare risk behaviours between MSM who exer-
cise regularly in gyms and those who do not, or with
other MSM who engage in sport activities other than
gyms, to determine whether similar conclusions can be
drawn from different recreation activities.

Contributors ZM: initiated the study, performed data analysis, and wrote the
first draft. KP: performed a literature review and collected and analysed the
data. ND: supervised analysis and participated in writing. IG: revised the paper
and approved the final version. YL: analysed the data.

Funding This research received no specific grant from any funding agency in
the public, commercial or not-for-profit sectors.

Competing interests None.

Patient consent Obtained.

Ethics approval Wolfson Hospital IRB.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement All data collected from study questionnaires are
available by contacting the corresponding author: zohar.mor@rml.health.gov.il.

Figure 1 Model suggesting association between sexual risk,

anaerobic physical activity and muscle mass among men who

have sex with men.
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