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Abstract This study sought to study consumption patterns
of gay-oriented sexually explicit media (SEM) by men who
have sex with men (MSM); and to investigate a hypothesized
relationship between gay SEM consumption and HIV risk
behavior. Participants were 1,391 MSM living in the US,
recruited online to complete a SEM consumption and sexual
risk survey. Almost all (98.5 %) reported some gay SEM
exposure over the last 90 days. While 41 % reported a pref-
erence to watch actors perform anal sex without condoms
(termed “bareback SEM”), 17 % preferred to actors perform
anal sex with condoms (termed “safer sex SEM”) and 42 %
reported no preference. Overall SEM consumption was not
associated with HIV risk; however participants who watched
more bareback SEM reported significantly greater odds of
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engaging in risk behavior. The results suggest that a prefer-
ence for bareback SEM is associated with engaging in risk
behavior. More research to understand how MSM develop and
maintain preferences in viewing SEM, and to identify new
ways to use SEM in HIV prevention, is recommended.

Resumen Este estudio traté de estudiar a los hombres
que practican sexo con otros hombres (HSH) y sus patrones
de consumo de los medios de comunicacion consistiendo
en contenido sexualmente explicito con una orientacion
homosexual (SEM); y de investigar una relacién conjetu-
rada entre el consumo homosexual de SEM vy el riesgo de
VIH. Habia 1,391 participantes HSH que vivian en los
EE.UU., cuales fueron reclutados por Internet para rellenar
una encuesta sobre su consumo de SEM vy su riesgo sexual.
Casi todos (98.5 %) comunicaron algo exposiciéon a SEM
en los dltimos 90 dias. Mientras el 41 % declar6 una
preferencia para ver a los actores desempefiando el sexo
anal sin preservativo (se da en llamar “bareback SEM”), el
17 % prefiri6 ver a los actores desempeifiando el sexo anal
con preservativo (se da en llamar “sexo seguro SEM”) y el
42 % expres6 una falta de preferencia. En general, el
consumo de SEM no se relaciond con el riesgo de VIH; sin
embargo, los participantes que miraron mas de el “bare-
back SEM” informaron una probabilidad significativa-
mente mas elevada de participar en conductas de alto
riesgo. Los resultados sugieren que una preferencia por
bareback SEM esta asociado con la participaciéon en el
comportamiento de alto riesgo. Se recomienda més estu-
dios para entender como los HSH desarrollan y mantienen
sus preferencias de ver el SEM, e identificar nuevas man-
eras de utilizar SEM para la prevencion del VIH.

Keywords Gay - Pornography - Cyberpornography - HIV
prevention - Internet - Unsafe sex
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Palabras claves Pornografia gay/homosexual -
Cyberpornography - Prevencion del VIH - Internet -
Relaciones sexuales sin proteccion

Introduction

This study sought, first, to study consumption patterns of
gay-oriented sexually explicit media (SEM) by men who
have sex with men (MSM); and second, to investigate a
hypothesized relationship between gay SEM consumption
and HIV risk behavior. While older studies used the term
“pornography” for SEM, more recent studies [l, 2],
including those by our team, have replaced “pornography”
with SEM, given that the terms “pornography” or “porn”
have become value-laden with highly negative connotations
for some people [3]. In defining SEM, we use Hald’s [4]
definition as “any kind of material aiming at creating or
enhancing sexual feelings or thoughts in the recipient and, at
the same time, containing explicit exposure and/or descrip-
tions of the genitals and clear and explicit sexual acts.”

Visual depictions of male-male sex date back at least
2,500 years [5]. Commentators note SEM has “always had
an exalted position in gay culture” [6], is highly acceptable
to gay men [7], and ubiquitous in the gay community [8].
Economically, in 2007, it was estimated that gay SEM
constituted 33-50 % of all revenue generated by the adult
industry [6, 8, 9]. Extrapolating these figures, in the US the
gay SEM market is a $1.3-6.5 billion industry annually [3].
Producers of gay SEM claim its role in validating homo-
sexuality, creating an outlet for desire and exploration, and
strengthening community [10]. Other researchers have
noted that SEM may play a positive role in young MSM’s
development and sexual education [11-13], with young
MSM describing SEM as a major source of sexual infor-
mation [14].

While these papers have highlighted the benefits of
SEM, others have expressed concern at potential negative
health effects. In particular, Tydén and Rogala [15] spec-
ulate on the effects of gay SEM consumption on HIV risk
behavior. “All the [HIV prevention] efforts to modify
sexual behavior by increasing condom use and increasing
risk awareness may be jeopardized by the global pornog-
raphy industry through its efficient distribution channels,
such as Internet, cable television and videos, where
amongst others, ‘unsafe sex’ is promoted.” (p. 590).

Compared to heterosexual SEM, gay SEM is more likely
to depict condoms [16]. In the late 1980s, the major gay
SEM producers in the USA committed to show all anal sex
between men depicting condoms [17, 18]. This self-
imposed industry standard lasted for about a decade before
the re-emergence of SEM depicting unprotected anal sex

between men, dubbed “bareback SEM” [19]. Since then,
the use or non-use of condoms in gay SEM has remained
controversial, with industry safer sex advocates arguing to
retain the standard both to protect actors and to model safer
sex behavior, while others argue that consumer demand
and competition from amateur SEM producers necessitate
bareback production [20].

Little empirical research has investigated the effects of
gay SEM on the health and HIV risk behavior of MSM [3].
We lack solid empirical data that enumerates what effect, if
any, gay SEM consumption has on HIV risk behavior as
only a handful of studies have been published on the
association between SEM and HIV sexual risk behaviors or
attitudes in MSM. In these studies SEM consumption or
specific SEM genres have been found to be positively
associated with finding anal sex activities appealing, hav-
ing sex with two or more men at the same time and
engaging in unprotected anal intercourse [8, 13, 21-23].
Further, use of SEM during partnered sex among MSM has
been found to be negatively correlated with condom use
during first intercourse with the most recent partner and
positively correlated with experience with group sex [24].
Major shortcomings pertaining to this previous research
include small sample sizes, highly biased sampling pro-
cedures, unusual eligibility criteria, restriction of samples
to certain local urban areas rather than nationwide, focus
on attitudes rather than behavior, measurement of SEM
exposure as times versus duration, a failure to differentiate
between accidental and intentional exposure [3, 8, 23].

In the largest study to date, Stein et al. [23] investigated
SEM consumption in “high risk” MSM in New York
(N = 2,552). After excluding men in monogamous rela-
tionships and those not reporting anal intercourse, 821
(32 %) provided both information on their SEM consump-
tion and risk behavior with casual male partners. Almost all
participants reported viewing gay SEM (99 %), with 95 %
reporting seeing depictions of protected anal intercourse
(PAI) and 94 % reporting viewing unprotected anal inter-
course (UAI). The median time spent viewing gay SEM per
week was 60 min. The media used for gay SEM were the
Internet (96 %), digital video disks or DVDs (57 %),
magazines (18 %) and other media (2 %). Over half (55 %)
reported that viewing SEM influenced their sexual behav-
ior, with increasing percentages of viewing UAI in gay
SEM associated with increasing odds of engaging in UAIL
The authors concluded that viewing SEM depicting UAI
was significantly associated with engaging in UAI for high
risk MSM. Limitations of the study included partial
recruitment from gay SEM sites, the study having unusual
eligibility criteria (restricting the sample to high risk MSM),
and the study being limited to one urban epicenter, all of
which may limit generalizability of findings.
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Research on preferences in viewing safer sex versus
bareback SEM has the potential to advance our under-
standing of the reasons why MSM engage in safer sex and
unsafe sex. From script theory [25], to the extent that
viewing SEM may influence preferences for sex, depictions
of safer sex may prompt or reinforce consistent condom
use and depictions of unsafe sex may prompt or reinforce
inconsistent or non-condom use. The most commonly cited
reasons for condom use in actual sexual encounters include
prevention of HIV and sexually transmitted diseases [26,
27] and for HIV-positive men, altruism [26, 28]. The most
commonly cited reasons for non-condom use include per-
sonal pleasure, physical sensation and a belief that con-
doms spoil sex [27, 29, 30]. But personal protection or
pleasure do not explain preferences for viewing or not
viewing condoms in gay SEM. Thus, to advance long-term
HIV prevention strategies, we were interested in discov-
ering whether MSM have preferences for or against
viewing condoms in gay SEM. In addition we were inter-
ested in what relationship, if any, exists between such
preferences and HIV risk.

Consequently, the aims of this study were twofold. The
first aim was to study exposure to and consumption of gay-
oriented SEM by MSM. A priori, we hypothesized that MSM
would be high SEM consumers, which we defined as almost
all (>95 %) MSM reporting some exposure to gay SEM and
most (>80 %) reporting recent consumption (last 90 days).
Further, we predicted most MSM would report having wat-
ched both SEM depicting safer sex and bareback SEM.

The second aim was to study the relationship between
SEM consumption and HIV risk behavior. Here, we pre-
dicted that in crude analysis, there would be an overall
significant relationship between SEM consumption and
HIV risk behavior. It was hypothesized that men engaging
in unprotected anal intercourse with multiple male partners
(UAIMP) in the last 90 days, would report more SEM
consumption in the last 90 days, than men who do not
report UAIMP. It was also hypothesized that MSM who
reported watching bareback SEM in the last 90 days,
would report more UAIMP than men who watched only
safer sex SEM. The crude association between SEM and
HIV risk behavior was predicted to become non-significant
after adjusting for type of SEM (bareback vs. safer sex)
watched.

Methods
Study Design
SEM study was a large, cross-sectional, Internet-based

survey of men who have sex with men conducted between
May and August, 2011. The survey was designed to collect
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data on exposure to SEM, sexual behavior, and psycho-
social factors associated with HIV transmission risk
behavior. Participants were recruited through banner
advertisements placed on 148 gay-oriented websites
through the Gay Ad Network. A total of 7,939,758
impressions were displayed during this period; banners
yielded a click-through-rate of 0.16 %. An eligibility
screener restricted participation to those identifying them-
selves as male, at least 18 years of age, who reported at
least one male sexual partner in the last 5 years, and who
were living in the US or one of its territories. Participants
were quota-sampled by race/ethnicity to increase diversity
in the sample. A total of 5,201 MSM met the eligibility
criteria (excluding racial caps). By design, to ensure a
racially/ethnically diverse sample, 3,338 MSM were
excluded because that racial/ethnic category had filled,
leaving a total of 1,863 MSM who met all eligibility cri-
teria. Of these, 1,479 (79.4 %) consented to participate in
the study and provided information on exposure to por-
nography. After excluding 88 participants for impossible or
nonsensical data patterns on sexual behavior data, the final
sample size for this study was 1,391. The average com-
pletion time for the survey was 42 min, and participants
were compensated $25. All study protocols and consent
procedures were approved by the Institutional Review
Board at the investigators’ home institution.

Measures
Exposure to SEM

Exposure to SEM was measured in terms of content pref-
erence for protected and unprotected anal intercourse, the
frequency of exposure to protected and unprotected anal
intercourse, and the typical frequency and duration of
exposure to SEM of any kind. The preference for viewing
condom use during anal intercourse in SEM was measured
by a single item, “In general, do you prefer to watch actors
perform anal sex with condoms or without?” with three
nominal response options: (1) without condoms, (2) with
condoms, and (3) I do not care either way. Participants also
responded to two 5-point, Likert-type items on the fre-
quency of viewing protected and unprotected anal inter-
course when they watched SEM during the past 3 months.
The response range was from 1 = “rarely or never” to
5 = “always or almost always.” We created an index by
subtracting the frequency of viewing protected anal inter-
course from the frequency of viewing unprotected anal
intercourse to provide an ordinal measure of the tendency
to view unprotected anal intercourse versus protected anal
intercourse. This index ranged from —4 to 4, with —4
indicating exclusive viewing of protected anal intercourse
and 4 indicating exclusive viewing of unprotected anal
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intercourse. A score of zero indicated equivalent exposure
to both forms of anal intercourse. Finally, frequency and
duration measures of SEM consumption of any kind in the
last 3 months were combined to create an index of the
hours per week dedicated to SEM consumption.

In addition, four items were used to assess the frequency
of accessing SEM through the following four sources: (1)
magazines, (2) video/DVD, (3) Internet on a computer, and
(4) Internet through a phone or mobile device. Response
options to each of these items ranged from 1 = not at all to
6 = more than once a day. One item asked participants to
report the typical duration of use of SEM when it was used in
the last 90 days, with response categories including: (1)
1-15 min, (2) 16-30 min, (3) 30—45 min, (4) 46—60 min, (5)
between 1 and 1% h, (6) between 1% and 2 h, and (7) >2 h.

Positive and Negative Affect Schedule (PANAS)

The PANAS [31] was used to assess positive and negative
affect in the last 90 days. The measure involves 10 adjec-
tives. For each adjective, participants were asked to indicate
the extent to which they felt that way during the past 90 days.
All items were responded to using a 5-point Likert-type
index, with 1 = “very little or not at all”, and 5 = “extre-
mely.” We used arithmetic means of the five positive (e.g.
“excited”) and five negative (e.g. “scared”) items to create
two composite measures of positive and negative affect. In
this sample, the Cronbach alpha is 0.82 for positive affect and
the Cronbach alpha is 0.87 for negative affect.

Social Desirability

We used the Marlowe—Crowne short-form [32] to measure
social desirability. The measure included 10 true/false
statements about general characteristics of the participants.
Responses were coded 1 for providing the desirable answer
to each item. We created a composite measure by summing
the number of desirable responses, resulting in a summary
measure ranging from O to 10 in this sample. Sample items
include, “I can remember playing sick to get out of some-
thing” (reverse-coded) and “I am always courteous, even to
people who are disagreeable.” The Kuder—Richardson 20
internal consistency estimate for this measure was 0.59.

Compulsive Sexual Behavior Inventory (CSBI)

We used the “control” subscale of the CSBI to assess
compulsive, or out-of-control sexual behavior [33]. The
subscale comprised 13 items measured using 5-point Lik-
ert-type response scales with 1 = “Very frequently” and
5 = “Never.” Sample items include, “How often have you
had trouble controlling your sexual urges” and “How often
have you used sex to deal with problems or worries in your

life?” To create a composite, we calculated the arithmetic
mean across the 13 items and reversed the valence of this
average so that higher scores on the composite measure
indicated more frequent out-of-control behavior. Cron-
bach’s alpha in this sample was 0.90.

Internalized Homonegativity (IH)

We used the revised Reactions to Homosexuality scale [34]
to measure internalized homonegativity. The measure
comprised seven, 7-point, Likert-type items to assess the
degree to which the items corresponded with the respon-
dents’ perceptions of themselves. Sample items include, “I
feel comfortable discussing homosexuality in a public situ-
ation” and “Even if I could change my sexual orientation, I
wouldn’t.” The response options ranged from 1 = “Strongly
disagree” to 7 = “Strongly agree.” We used the arithmetic
mean to develop a composite for this measure that was val-
enced so that higher scores indicated more internalized ho-
monegativity. Cronbach’s alpha in this sample was 0.83.

Sexual Behavior

Participants were asked to report the number of casual
UAIMP in the last 90 days. We asked participants to pro-
vide this count separately for partners with whom they
engaged in insertive (UAIMP-I) and receptive (UAIMP-R)
anal intercourse. In addition, participants reported the
number of UAIMP that were HIV-negative, HIV-positive,
or unknown. Using each participant’s self-reported HIV-
status, we developed a binary indicator of whether or not
the participant had engaged in serodiscordant or potentially
serodiscordant unprotected anal intercourse. HIV-negative
participants who reported any HIV-positive or unknown
UAIMP, and HIV-positive participants who reported any
HIV-negative or unknown UAIMP were classified as
engaging in serodiscordant or potentially serodiscordant
unprotected anal intercourse (SDUAI).

Demographic Characteristics

Demographic questions were asked wherever possible
using wording from the Census (2010). Age was measured
continuously. Race/ethnicity was measured using two
separate questions, and collapsed at analysis. Education
was measured categorically.

Other Characteristics
HIV status was asked with five response options: HIV-
positive, HIV-negative, I'm not sure but I think HIV-posi-

tive, I’'m not sure but I think HIV-negative and Don’t know.
Being in a long-term relationship was defined as having a
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“regular sex partner such as a boyfriend, husband, domestic
partner that you have been in a relationship with for at least
3 months,” and assessed by asking “How many of the male
partners (just identified in the prior question) were primary
partners?” It was further cross-validated by asking the
length of time in the relationship. Lifetime number of male
partners was asked as an open numeric variable, worded as
“About how many male sexual partners have you had in
your lifetime?” Drug use was asked, “In the past 3 months,
how often have you used any of the following drugs illegally
or inappropriately (e.g. abuse of prescription drugs)?” with
response options being not at all, less than monthly, once a
month, one a week, daily or refuse to answer. Categories of
drugs investigated included, marijuana/hasish, cocaine,
uppers (methamphetaminers, crystal), downers (valium, sed-
atives), club drugs (GHB, ecstasy), opioids (heroin, Vicodin),
erectile enhancement drugs (e.g. Viagra, Cialis), and poppers.

Statistical methods

We used Mplus, Version 6.1 [35] to estimate full informa-
tion maximum likelihood regression models to address the
main hypotheses in this study. In the first set of models, we
used all 1,391 participants (including 19 participants who
reported never being exposed to SEM) to examine the
association between exposure to SEM and the three outcome
measures. For the two count outcomes (UAIMP-I and
UAIMP-R), we specified a negative binomial link function
to account for overdispersion of the variance. For the binary
outcome, SDUAI, we specified a logit link function.
Exponentiation of resulting coefficients from these models
yielded prevalence rate ratios (PRR) and a prevalence odds
ratio (POR), respectively. All three outcomes were included
simultaneously in the models. All demographic variables
included in Table 1 and the psychosocial measures were
included in the model as exogenous covariates based on a
priori considerations of their potential to be confounds and
to not be on the causal pathway between exposure to SEM
and the specified outcomes. We used two formulations of
the measure of SEM dose: natural logarithm transformation
to examine both a linear and quadratic association, and a
four-level categorical variable using cutpoints in the fre-
quency of SEM exposure to facilitate interpretation. For the
latter, we specified the categorical measure as nominal to
compare different exposure levels to a common referent
category, and we ran a separate model in which we specified
the measure as ordinal to test for linear trend. We report both
the akaike information criterion (AIC) and the sample-size-
adjusted bayes information criterion (SBIC) for each model
to compare the relative fit to the data.

@ Springer

Table 1 Characteristics of the sample (N = 1,391 internet-using
MSM)

Variable n %
Age
18-24 521 37.46
25-34 440 31.63
35-44 203 14.59
>45 227 16.32
Race/ethnicity
White® 576 41.41
Black® 161 11.57
Latino 421 30.27
Asian/Pacific Islander® 104 7.48
Native American® 24 1.73
Other"/Multi 105 7.55
Education
Up to high school 157 11.29
Some college 561 40.33
College graduate 397 28.54
Postgraduate 275 19.77
Missing 1 0.07

HIV status®

Positive 121 8.70
Negative 1,269 91.23
Missing 1 0.07

Long-term relationship

No 620 44.57

Yes 397 28.54

Missing 374 26.89
Drug use, last 90 days

No 751 53.99

Yes 430 30.91

Missing 210 15.10
Lifetime number of male sexual partners

<20 602 43.28

>20 616 44.28

Missing 173 12.44

SEM sexually-explicit media, UAIMP unprotected male anal intercourse
partners
* Non-Hispanic

® For this analysis, HIV status was collapsed to compare those who have
tested HIV positive by self-report with all others, including HIV negative
and unsure
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We estimated a second set of models after restricting the
sample to the 1,372 participants who reported any exposure
to SEM to test for effect measure modification of the
association between exposure to SEM and the relative
amount to which the SEM consumed depicted unprotected
anal intercourse. For these models, we used the natural
logarithm transformed measure of exposure and the ordinal
measure of unprotected versus protected anal intercourse
content as main effects and a multiplicative term of the two
variables to test for effect measure modification. We
examined the statistical significance of the multiplicative
terms and the AIC and SBIC of the models with and
without the interaction terms to determine the presence or
absence of effect measure modification on a multiplicative
scale. In these models, we also included the nominal
measure of content preference to provide a robust assess-
ment of exposure to SEM (typical exposure consumption,
actual viewing of unprotected or protected anal intercourse,
and preference for unprotected or protected anal
intercourse).

Results

Demographic characteristics of the participants are dis-
played in Table 1. Similar to previous work with Internet-
based samples of MSM, participants were younger, well-
educated, gay-identified and mostly HIV negative [36].
Unlike other studies, only a minority of participants were
non-hispanic white. More participants were non-white
(58.6 %) than is usually observed in internet-based con-
venience samples [37]. This reflects the quota-sampling on
race/ethnicity to over-recruit men of color into the study.

Table 2 displays the descriptive statistics for the expo-
sures, outcomes, and psychosocial covariates used in the
analysis. On average, participants had higher scores on
positive affect as compared to negative affect. The measure
of social desirability was approximately normally distrib-
uted, indicating that social desirability still occurs even in
anonymous, Internet-based data collection. The measures
of compulsive sexual behavior and internalized homoneg-
ativity were positively skewed indicating the majority of
participants had low scores on these variables.

In all, 98.5 % participants reported exposure to SEM,
during the last 90 days. Confirming the dominance of
Internet-mediated SEM, most participants (97.8 %) repor-
ted accessing SEM on a computer, followed by video/DVD
(45.4 %), then by Internet through a phone or mobile
device (42.0 %), and last of all, magazines (19.2 %). The
continuous measure of SEM dose in hours per week was
positively skewed as evidenced by the median being lower
than the mean. Based on the median, the typical dose was
almost 3 h per week, or 24.9 min per day. This is reflected

in the categorical classification of dose with the modal
category being between 1 h and 3 h per week. In terms
of content viewed, the typical respondent reported equiv-
alent amounts of protected and unprotected anal inter-
course as evidenced by the mean being approximately zero
and the median being zero. The small negative value of the
mean suggests that more participants reported a greater
amount of exposure to protected anal intercourse as com-
pared to unprotected anal intercourse. Regarding prefer-
ences, 40.2 % reported a preference for bareback SEM,
17.2 % a preference for safer sex SEM, and 42.6 % no
preference. This sample reported a low frequency of
UAIMP, either insertive or receptive; ~ 10 % of partici-
pants reported any serodiscordant UAIMP.

The regression models that examined the association
between exposure to SEM and high-risk sexual behavior in
all participants (Table 3) indicated that a linear model had
better fit to the data than a quadratic model (Models 1 and
2). For UAIMP-R, we observed that the quadratic term was
statistically-significant; however, the fit indices indicated a
preference for the simpler linear model. A higher average
dose in terms of hours per week was marginally associated
with an increased prevalence rate of UAIMP-I and
UAIMP-R. The association between exposure to SEM and
a report of SDUAI was stronger. Upon specification of
exposure to SEM as a nominal variable, we observed that
participants who reported >7 h per week of SEM exposure
had the strongest associations with UAIMP-R and SDUALI;
there was also evidence of a linear trend across the expo-
sure categories associated with these two outcomes, sug-
gesting an increase in the prevalence rate or odds of risk
behavior as a function of increasing dose to SEM. Neither
the linear trend nor the dose categories were associated
with UAIMP-I.

In the final models (Table 4), we did not observe effect
measure modification on the multiplicative scale between
the continuous measure of exposure to SEM and viewing
more unprotected anal intercourse. The associations
between the continuous dose measure and risk behavior in
Table 3 were attenuated upon the inclusion of viewing
more unprotected anal sex content and the preference for
no condom or condoms being used (Model 2). Only
UAIMP-R retained a marginal association with overall
SEM exposure. Participants who reported viewing more
unprotected anal intercourse in SEM as compared to pro-
tected anal intercourse had a greater prevalence rate and
odds of reporting sexual risk behavior, independent of
overall SEM exposure. The strongest associations were
observed between the preference for condom use in SEM
and risk behavior, with participants who preferred no
condoms in anal sex depictions reporting more risk
behavior compared to participants with no preference.
Those who preferred condoms used in anal sex depictions
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Table 2 Distributions of continuous scale scores, dose of SEM exposure, and behavioral outcomes

Variable n M (SD) Median (IQR) Range o
PANAS, positive 1,190 3.40 (0.82) 34 (3,4 1,5 0.82
PANAS, negative 1,190 2.19 (0.88) 2 (1.6, 2.8) 1,5 0.87
Social desirability 1,191 5.31 (2.09) 54,7 0, 10 0.59
Compulsive sexual behavior-control subscale 1,191 2.05 (0.77) 1.9 (1.5, 2.5) 1,5 0.90
Internalized homonegativity 1,180 2.47 (1.24) 2.2 (14, 3.3) 1,7 0.83
Dose of SEM, (h/week) 1,379 6.07 (9.16) 29 (1.2, 6.8) 0.03, 84.38 -
Unprotected versus protected anal intercourse SEM content 1,349 —0.36 (1.64) 0(=2,0) —4, 4 -
UAIMP-R, last 90 days 1,191 0.49 (1.67) 0 (0, 0) 0, 28 -
UAIMP-I, last 90 days 1,191 0.42 (1.29) 0 (0, 0) 0, 15 -
Exposure to SEM (h/week) n %

<1 304 21.85

1-<35 473 34.00

35-<7 282 20.27

>7 320 23.01

Missing 12 0.86
Condom use preference in SEM

No condom 552 39.68

Condom 236 16.97

No preference 584 41.98

Missing 19 1.37
Serodiscordant UAIMP, last 90 days

No 1,058 76.06

Yes 134 9.63

Missing 199 14.31

IQR inter-quartile range, o internal-consistency reliability, PANAS positive and negative affect schedule, CSBI compulsive sexual behavior
inventory, UAIMP-R number of unprotected anal intercourse male partners, receptive, UAIMP-I number of unprotected anal intercourse male

partners, insertive

were at a markedly decreased risk. Specification of the
exposure to SEM variable as nominal in these models
indicated that no discrete category of exposure was statis-
tically-significant in the association with risk behavior;
however, for both UAIMP-R and SDUAI, there was a
statistically-significant linear trend, suggesting an increase
in the prevalence rate and odds as a function of increasing
levels of exposure.

Discussion

There are four major limitations to note for this study. First,
the cross sectional survey nature of this study prevents
exploration of temporality or causality. Second, we lack an
adequate literature in which to contextualize the findings or
to discuss reliability of results. Third, this survey-based
study relies on self-reported data and, in some situations,
subjective assessments (e.g. whether SEM depicts bareback
or safer sex, and seroconcordance in sex with other
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partners). Fourth, the study sample was restricted, by
design, to Internet-using MSM recruited as a convenience
sample. Since most SEM is online, MSM who do not use
the Internet may have very different SEM use patterns.
Since this is a convenience sample, the generalizability of
findings to other Internet-using MSM, or all MSM, is
unknown.

To highlight the key findings of this study, recent gay
SEM exposure appeared normative for this sample, with
most MSM reporting over 3 h of SEM exposure per week.
Reflecting the dominance of cyber-SEM, almost all par-
ticipants reported accessing gay SEM via the Internet.
Recent HIV risk behavior, whether measured behaviorally
(UAIMP) or by taking into account serostatus, was rela-
tively infrequent.

For most MSM, we found no evidence of an association
between overall SEM use and HIV risk. However a mar-
ginal association between SEM use and HIV risk behavior
was observed for those engaging in the highest levels of
SEM viewing (>1 h per day). This indicates a moderating
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Table 3 Association between exposure to SEM and sexual risk behavior outcomes

Exposure to SEM

UIAMP-I
PRR (95 % CI)

UAIMP-R
PRR (95 % CI)

Linear model®

Quadratic model®
Linear term
Quadratic term

Nominal model®

<1
1-<35
3.5-<7
>7

1.12 (1.00, 1.25)

1.08 (0.94, 1.24)
1.02 (0.96, 1.08)

Ref.

0.99 (0.60, 1.64)
1.19 (0.71, 2.00)
1.39 (0.86, 2.25)

1.12 (0.99, 1.26)

0.97 (0.85, 1.10)
1.10 (1.05, 1.16)

Ref.

0.79 (0.50, 1.25)
1.10 (0.66, 1.83)
1.60 (1.00, 2.53)

1495

SDUAI
POR (95 % CI) AIC BIC
1.24 (1.06, 1.44) 33,529 33,824

40,768 41,108
1.19 (0.98, 1.46)
1.02 (0.95, 1.09)

33,342 33,722

Ref.

0.90 (0.51, 1.60)
1.32 (0.73, 2.39)
2.01 (1.14, 3.54)

All models were adjusted for age, education, race/ethnicity, HIV-serostatus, long-term relationship status, total number of male sexual partners,
drug use in the last 90 days, positive and negative affect, social desirability, compulsive sexual behavior, and internalized homonegativity

(N = 1,372 internet-using MSM)
UAIMP-I insertive unprotected anal intercourse male partners, UAIMP-R receptive unporotected anal intercourse male partners, SDUAI sero-
discordant unprotected anal intercourse, PRR prevalence rate ratio, POR prevalence odds ratio, CI confidence interval, SEM sexually explicit

media

# Continuous measure of SEM exposure was transformed using the natural logarithm for analysis
® Tests for linear trend were UAIMP-I (p = 0.099), UAIMP-R (p = 0.011), SDUAI (p = 0.005)

effect of viewing time of SEM on the relationship between
SEM and HIV risk behavior. Notably, this association
attenuates when other variables are controlled for, high-
lighting the influence of other factors on the SEM-HIV risk
behavior relationship. Most MSM report a preference for or
against seeing condoms in SEM. We found a strong asso-
ciation between bareback and safer sex preferences in gay
SEM and HIV risk behavior. Compared to MSM with no
preferences, those with a preference for watching bareback
SEM reported significantly higher risk behavior, while
those with a preference for watching safer sex SEM
reported significantly lower risk behavior. This finding
warrants further investigation.

Why do some men develop preferences for depictions of
anal sex with condoms while others have preferences for
depictions without? As summarized in the introduction, the
existing HIV prevention literature—which emphasizes
self-interest for using protection and pleasure for engaging
in bareback sex—cannot adequately explain preferences
for watching safer sex or bareback SEM. There are at least
three potential explanations to consider. First, consistent
with script theory [38, 39], perhaps over time, anal sex with
condoms becomes eroticized for some men, bareback sex
becomes eroticized for others, while still others find other
features of SEM more salient. If so, then watching safer sex
or bareback SEM may act to reinforce the preferred
behavior, for example, through operant conditioning. This
explanation is consistent with our formative research
findings. Prior to the survey, we conducted focus groups of
79 gay SEM consumers divided into whether they per-
ceived their SEM-consumption as problematic or non-

problematic, and whether they preferred viewing safer sex
SEM, bareback SEM or had no preference (a) 2 x 3 focus
group design detailed elsewhere [40, 41]. Overall, we
found strong similarities between the self-identified prob-
lematic and non-problematic groups, leading us to collapse
their data. In the bareback-SEM-as-problematic groups,
some participants did report that watching bareback SEM
made them want to engage in UAIL Hence, for them,
bareback SEM could be considered a risk stimulus. Par-
ticipants in the bareback-preferred-but-non-problematic
groups reported using bareback SEM as a substitution for
engaging in risk, making it a protective factor. These men
described liking bareback SEM because they could enjoy
sex with no restrictions while not placing themselves at
risk. HIV positive participants noted that bareback SEM
allowed them to enjoy their fantasies without being
reminded of HIV. Still others reported whether the SEM
depicted bareback or safer sex was irrelevant to them as
they focused on other aspects of the SEM (e.g. actors’
looks or the sexual acts themselves).

A second explanation for our main finding is that pref-
erences for or against condoms in SEM is not causally
related to engaging in risk behavior, but reflective of some
other preferences in SEM or sexual behavior. For example,
SEM genre (depictions of regular/vanilla SEM vs. heavier/
kink SEM) may influence both whether safer sex or bare-
back scenes are depicted, and may appeal to different SEM
consumers. Hence, a preference for SEM depicting leather
sex, group sex, or kink may result in a higher probability of
viewing bareback SEM than SEM depicting scenes of
mutual masturbation and oral sex. Future studies should

@ Springer
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Table 4 Association between exposure to SEM and sexual risk behavior outcomes in the total analytic sample

Exposure to SEM

UIAMP-I
PRR (95 % CI)

UAIMP-R
PRR (95 % CI)

SDUAI
POR (95 % CI)

AIC

BIC

Model 1
Dose (h/week)*
Viewing UAI
Interaction
Content preference
UAI
PAI
No preference
Model 2
Dose (h/week)?
Viewing UAI
Content preference
UAI
PAI
No preference
Model 3
Dose (h/week)®
<1
1-<35
3.5-<7
>7
Viewing UAI
Content preference
UAI
PAI

No preference

1.06 (0.94, 1.19)
1.09 (0.97, 1.24)
1.01 (0.95, 1.08)

1.70 (1.22, 2.38)
0.52 (0.32, 0.86)
Ref.

1.06 (0.94, 1.19)
1.11 (1.01, 1.21)

1.70 (1.22, 2.38)
0.53 (0.32, 0.87)
Ref.

Ref.
0.95 (0.58, 1.56)
1.01 (0.60, 1.69)
1.19 (0.73, 1.94)
111 (1.01, 1.21)

1.73 (1.25, 2.40)
0.53 (0.32, 0.87)
Ref.

1.12 (0.98, 1.27)
1.15 (1.01, 1.30)
1.02 (0.96, 1.08)

1.71 (1.21, 2.41)
0.36 (0.20, 0.64)
Ref.

1.12 (0.99, 1.27)
1.18 (1.07, 1.31)

1.71 (1.21, 2.41)
0.37 (0.21, 0.66)
Ref.

Ref.
0.91 (0.56, 1.47)
1.13 (0.67, 1.92)
1.49 (0.92, 2.42)
1.17 (1.06, 1.30)

173 (1.23, 2.42)
0.37 (0.21, 0.67)
Ref.

1.15 (0.96, 1.37)
1.28 (1.08, 1.52)
1.01 (0.92, 1.12)

1.34 (0.85, 2.10)
0.65 (0.28, 1.50)
Ref.

1.16 (0.98, 1.36)
1.29 (1.13, 1.48)

1.34 (0.85, 2.10)
0.66 (0.29, 1.50)
Ref.

Ref.
0.83 (0.47, 1.49)
1.11 (0.60, 2.04)
1.59 (0.89, 2.87)
1.29 (1.12, 1.47)

1.38 (0.88, 2.16)
0.66 (0.29, 1.53)
Ref.

47,487

40,943

40,933

47,956

41,367

41,441

All models were adjusted for age, education, race/ethnicity, HIV-serostatus, long-term relationship status, total number of male sexual partners,
drug use in the last 90 days, positive and negative affect, social desirability, compulsive sexual behavior, and internalized homonegativity

(N = 1,391 Internet using MSM)

UAIMP-I insertive unprotected anal intercourse male partners, UAIMP-R receptive unprotected anal intercourse male partners, SDUAI sero-
discordant unprotected anal intercourse, PRR prevalence rate ratio, POR prevalence odds ratio, CI confidence interval, SEM sexually-explicit

media

* Continuous measure of SEM exposure was transformed using the natural logarithm for analysis
® Tests for linear trend were UAIMP-I (p = 0.397), UAIMP-R (p = 0.044), SDUAI (p = 0.049)

control for genre. Finally, a third explanation is that other
variable(s) might explain the seemingly contradictory
finding that while watching UAI in SEM was weakly
associated with increased risk behavior, most MSM
reported viewing some UAI in gay SEM while only a small
minority reported engaging in actual risk. Are MSM’s
preferences for bareback or safer sex SEM driving HIV risk
behavior, reflecting current practices, or both being driven
by other variables? As many individual, social, and SEM
variables could potentially mediate the relationship
between viewing SEM and actual behavior, more research
is needed. Whichever explanation or combination of
explanations is true, what emerges from the data is that a

@ Springer

simplistic explanation is unlikely to encompass the diver-
sity of MSM’s responses to SEM reflected in these results.

Comparing our results with Stein et al.’s study [23],
there are five main findings. First, both studies report gay
SEM consumption and bareback SEM consumption to be
near universal experiences of Internet-using MSM, with
both reporting cyber-SEM (by computer or mobile device)
as the main way MSM access gay SEM. Researchers in gay
men’s health need to acknowledge and study SEM con-
sumption as part of the broader context of MSM’s sexual
lives. Second, neither study found that (overall) SEM
consumption is related to HIV risk. Concern that increased
gay SEM consumption is fueling the resurgent HIV
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epidemic among MSM—as expressed by Tydén and
Rogala [15] above—Ilacks empirical support. Third, both
studies found a relationship between viewing UAI in SEM
and engaging in HIV risk behavior, with our study also
finding the converse to be true: that viewing protected anal
sex is associated with decreased HIV risk behavior. Hence,
there is empirical support that bareback SEM consumption
is related to risk behavior. Fourth, both studies denote
MSM as high SEM consumers. This supports other
research which suggests that SEM has an important role in
shaping gay sexual norms. Fifth, while Stein et al.’s study
[23] of high risk MSM in New York estimated a median
time of 60 min viewed per week, our sample of MSM
recruited nationally reported watching almost three times
as much. This suggests that there may be considerable
variability in SEM consumption. To reconcile the differ-
ence, perhaps high risk MSM in epicenters spend more
time pursuing sex, while lower risk MSM recruited more
broadly may consume SEM more.

We concur with Stein et al.’s caution [23] against reg-
ulation to control UAI in SEM (at least until this rela-
tionship is better understood). To the gay SEM industry,
we highlight two findings. First, MSM appear to have clear
preferences for and against viewing condoms in SEM,
confirming the impression that there is consumer-driven
demand for both bareback and safer sex SEM. Second, a
preference for bareback SEM is associated with increased
HIV risk; while a preference for safer sex SEM is associ-
ated with lower HIV risk. If these relationships are causal,
then the erosion of the “all anal sex with condoms” stan-
dard for gay SEM production may be having a negative
impact on community health by increasing UAI, and ulti-
mately HIV/STI transmission, among MSM.

Conclusions

We highlight four promising areas of future research. First,
researchers interested in studying MSM SEM consumption
should include measures of overall SEM consumption,
relative measures of SEM depicting unprotected and pro-
tected anal sex consumption, and preferences for safer sex
or bareback SEM. Second, future research should examine
the experience of SEM use in very high consumers (defined
as >7 h per week). While most MSM consume SEM
without problems—including without HIV risk—for a
small subgroup of high consumers, our formative research
and these results both suggest their behavior may be
experienced as problematic. Clinically, it would be helpful
to establish what relationship, if any, exists between very
high SEM consumption and compulsive sexual behavior, to
identify whether the SEM use is compulsive in itself, and
then to compare the behavior and characteristics of MSM

with and without compulsive SEM use. Third, more
research is needed to understand how MSM develop
preferences for safer sex SEM or bareback SEM. Since
such preferences correlate with HIV risk behavior, a better
understanding of the genesis, strength and meaning of such
preferences may open up new understandings and inter-
ventions for HIV prevention. Finally, with almost universal
consumption of gay-SEM by MSM, research should focus
on how to use gay SEM for HIV prevention. The structural
challenge for HIV prevention is to identify and test ways to
use SEM for HIV prevention that are acceptable, feasible
and effective.
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