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Abstract

Using nationally representative data, we assessed the prevalence of erectile dysfunction
medication (EDM) prescription, and its association with insertive condomless anal intercourse
(CAI) with an HIV-serodiscordant partner among sexually-active HIV-infected men who have sex
with men (MSM) receiving medical care in the United States. Overall, 14% (95% CI 12-16) were
prescribed EDM and 21% (95% CI 19-23) engaged in serodiscordant CAl. MSM who were
prescribed EDM were more likely to engage in insertive CAl with a serodiscordant casual partner
than those not prescribed EDM after adjusting for illicit drug use before or during sex (adjusted
prevalence ratio=1.38; 95% CI 1.01-1.88). We found no association with main partners. Only 40%
(95% CI 36-44) of MSM prescribed EDM received risk-reduction counseling from healthcare
professionals. Risk-reduction counseling should be provided at least annually to all HIV-infected
persons as recommended, especially at the time of EDM prescription.
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Introduction

In 2010, an estimated 47,500 persons aged 13 years and older were newly infected with HIV
in the United States [1]. Of the 38,000 new infections in men, 78% were attributed to male-
to-male sexual contact. With antiretroviral therapy (ART), the life expectancy of persons
living with HIV has increased dramatically, approaching that of general population [2].
However, the prevalence of many chronic conditions appears to be higher in persons living
with HIV, compared with the general populations [3, 4]. Erectile dysfunction (ED), the
persistent inability to achieve or maintain an erection, is one such condition [5-7].

In the 1987-1989 Massachusetts Male Aging Study, 34.8% of men aged 40-70 years
reported moderate to complete ED and in the 2001-2002 National Health and Nutrition
Examination Survey, 18.4% of the US male population aged 20 years or older reported
experiencing ED [8, 9]. More recently, the 2011 US National Health and Wellness Survey
showed that 24.6% of men aged 40 years and older had ED [10]. However, the reported
prevalence of ED has appeared to be higher among HIV-infected men, ranging 25%—74% in
various study populations [5-7, 11-14]. Using more stringent methodological criteria
including adequate sample sizes and a validated questionnaire for ED assessment, a 2014
review found an ED prevalence of 50%—-60% in HIV-infected men [15]. Although the
reasons for the high prevalence of ED among HIV-infected men have not been fully
elucidated, studies suggest that multiple factors may play a role. Previous research suggests
that the direct and psychological effects of HIV, including change of body appearance, fear
of infecting a partner, stigma, anxiety about disclosure, and comorbidities such as
depression, hypertension and diabetes may contribute to increased ED prevalence. In
addition, there is some evidence ED might be a side effect of ART, especially protease
inhibitors [5, 6, 11, 15-17].

ED can be successfully treated. Phosphodiesterase type 5 inhibitors including sildenafil
citrate, vardenafil hydrochloride, and tadalafil are effective peripheral vasodilator drugs for
ED. They are legally available in the United States by prescription only; however, in an
online survey of 603 US participants, 20.4% EDM users obtained the medications without a
prescription, through pharmacies and online stores [18]. These drugs have been shown to
alleviate the symptoms of ED and improve quality of life among those with ED. However,
some studies suggest HIV-infected MSM are more likely to use EDM, and are more likely to
engage in CAl compared with those who are not HIV-infected [19, 20]. MSM who use EDM
are also more likely to engage in CAI [21, 22]. Thus, EDM use among HIV-infected MSM
might contribute to HIV transmission, especially when the HIV-infected partner is in the
insertive role. [23]. Most previous studies that document an association between EDM and
CAI have relied on self-reported EDM use [24, 25]. If no health-care professionals are
involved in the process of acquiring EDM, professional risk-reduction counseling is unlikely
offered. Therefore, the association between self-reported EDM use and CAI does not
necessarily mean the association between EDM prescription and CAl. Additionally, most
previous investigations have employed convenience or geographically limited samples [22,
24-28], which may not be generalizable.
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In this report, we present the prevalence of EDM prescription and HIV-serodiscordant CAl
among sexually active HIV-infected MSM receiving medical care in the United States. We
also assessed the association between EDM prescription and insertive CAl with a
serodiscordant partner stratified by partner type (main and casual partners).

The Medical Monitoring Project (MMP) is a surveillance system designed to produce
nationally representative, cross-sectional estimates of behavioral and clinical characteristics
of HIV-infected adults in the United States [29-32]. For the data used in this analysis, MMP
utilized a three-stage, complex sampling design in which US states and territories are
sampled, followed by facilities providing outpatient HI\VV medical care in those jurisdictions,
then HIV-infected adults (aged 18 years and older) receiving care in those facilities. The
probability of being sampled at each of the three stages, states/territories, facilities, and
patients, is proportional to the estimated HIV-infected population size at each sampling
stage. This allows the data collected from sampled individuals to be representative of the
HIV-infected population receiving medical care in the United States. Interview and medical
record data were collected from HIV-infected persons receiving medical care during January
— April of each year from 2009 through 2012. All sampled states and territories participated
and the facility response rates ranged from 76%-85% across all years. Approximately 50%
(ranging from 47% to 53% across all years) of eligible persons sampled from these facilities
completed an interview and had their medical records abstracted. Data were weighted to
account for unequal probabilities of selection and both facility and patient nonresponse [33,
34]. We analyzed data on 4,465 sexually active MSM who had been diagnosed with HIV for
at least 12 months before interview, which were weighted to represent sexually active HIV-
infected MSM receiving medical care in the United States during January to April each year
2009 through 2012. The National Center for HIV/AIDS, Viral Hepatitis, STD, and TB
Prevention determined that MMP was a public health surveillance activity and not subject to
federal institutional review board review [35, 36]. However, some jurisdictions obtained
approval from local Institutional Review Boards. All participants provided informed consent
to participate in the interview.

All self-reported information reflects behaviors and experiences during the 12 months prior
to interview unless otherwise noted. Sexually active MSM were classified as men reporting
any anal intercourse with a man. Serodiscordant CAl was defined as at least one episode of
anal intercourse without a condom with a partner of unknown or negative HIV status. “Main
partner” was defined as “a man you have sex with and whom you feel committed to above
anyone else. This is a partner that you would call boyfriend, husband, significant other, or
life partner.” “Casual partner” was defined as “a man you have sex with, but do not feel
committed to or don’t know very well.” Depression was based on self-reported symptoms in
the two weeks prior to interview using the Patient Health Questionnaire (PHQ-8) [37]. If the
total depression score was >=5, it was classified as “major depression”; if the total
depression score was between 2 and 4, it was classified as “other depression”. Self-reported
socio-demographic characteristics included age, race and ethnicity, education, poverty
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status, homeless status, in-jail status, and healthcare coverage. Self-reported behaviors
included number of sex partners, binge drinking (defined as 5 or more alcohol drinks in one
sitting in the past 30 days), any alcohol use before or during sex, any illicit drug use (both
general use and use before or during sex, including heroin, cocaine, methamphetamine, other
amphetamines or stimulants, steroids or hormones, painkillers, hallucinogens,
methylenedioxymethamphetamine, ketamine, gamma-hydroxybutyrate, marijuana, and amyl
nitrite), any CAl, any serodiscordant CAl, any serodiscordant CAl with a main partner, and
any serodiscordant CAIl with a casual partner. The calculated drug use variables were coded
“yes” if the participant reported daily, weekly, monthly, or less than monthly use of any of
the aforementioned substances. Other self-reported variables included time since HIV
diagnosis, testing for STIs other than HIV, and whether risk-reduction counseling from a
healthcare professional was received.

Information on ART and EDM prescriptions, viral load tests, and clinical HIV status was
abstracted from medical records and was also restricted to the 12 months prior to interview
unless otherwise noted. EDM prescription was defined as documentation of at least one
prescription of sildenafil citrate, vardenafil hydrochloride, or tadalafil; durable viral
suppression was defined as all viral load results in the medical record were less than 200
copies/ml or undetectable.

Data analysis

For population characteristics and risk behaviors, and prevalence of serodiscordant CAl, we
generated weighted percentages and 95% confidence intervals (Cls) for all sexually active
MSM whose HIV diagnosis had been made at least 12 months before interview (June 2008-
May 2009 for the 2009 data cycle; June 2009—May 2010 for the 2010 cycle; June 2011-May
2012 for the 2011 cycle; June 2012—-May 2013 for the 2012 cycle). We performed Rao-Scott
chi-square tests to assess differences between sexually active MSM who were prescribed
EDM and those who were not. We used Wald F tests and crude prevalence ratios (PRS)
generated from univariate logistic regression models to assess the crude associations
between socio-demographic characteristics/risk factors and CAl.

We used multivariable logistic regression models to examine whether EDM prescription was
independently associated with serodiscordant insertive CAl among sexually active MSM.
We developed separate models for two outcome variables, insertive CAl with a
serodiscordant main partner, and insertive CAl with a serodiscordant casual partner. The two
outcomes were not mutually exclusive and were derived from two separate questions. For
the first outcome measure, all sexually active MSM whose HIV diagnosis had been made at
least 12 months before interview were grouped into two categories, “yes” if they had at least
one insertive CAl with a serodiscordant main partner in the past 12 months and “no” if they
did not have any insertive CAl with a serodiscordant main partner in the past 12 months,
including those who did not have serodiscordant CAl at all, those who only had receptive
serodiscordant CAl, and those who only had serodiscordant CAl with a casual partner, etc.
The second outcome measure was defined similarly for insertive CAl with a serodiscordant
casual partner. Using the statistical significance of an interaction term in a logistic regression
model between EDM prescription and serodiscordant CAl, we assessed potential effect
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modification caused by durable viral suppression because theoretically viral suppression
status could modify the association between sexual risk behaviors and use of EDM. If the
interaction term was significant (p<0.10), it was entered in the multivariable model
containing potential confounders for reassessment. The interaction term stayed in the final
model if it was significant (p<0.05) in the multivariable model. Similar to previous studies
[24, 26, 27], we considered the following factors as potential confounders: race, age,
education, depression, binge drinking, illicit drug use before or during sex. Durable viral
suppression was only considered as a potential confounder if it was not a significant effect
modifier. Our criteria for a potential confounder to be included in a final model were any
factor that: 1) was associated with EDM prescription (p<0.10), 2) was associated with
serodiscordant insertive CAI (p<0.10), and 3) caused 10% or more change on the association
(measured by PR) between EDM and serodiscordant insertive CAl. All potential
confounders that met these criteria were included in the final model. Because illicit drug use
before or during sex has been established as a particularly important confounder in the
literature [24, 26, 27], illicit drug use before or during sex was forced into the final models
as an a priori covariate, regardless of whether it caused 10% or more change on the
association between EDM and serodiscordant insertive CAL.

All analyses accounted for the complex sample design and unequal selection probabilities by
using the survey procedures in SAS 9.3 [38] and SUDAAN 10.0.1 [39].

Population characteristics

In total, 18,095 adults had both interview data and medical record data in the combined
dataset from four collection cycles (June 2009-May 2013). Among the 5,821 MSM, 5,686
had been diagnosed with HIV for at least 12 months. Of them, 4,465 MSM had at least one
act of anal intercourse in the 12 months before interview and therefore considered sexually
active. Among these sexually active MSM, an estimated 34% were under 40 years old, 51%
were non-Hispanic whites, and 73% had more than high school education (Table 1). During
the 12 months prior to interview, 91% were prescribed ART, 69% were durably virally
suppressed, and 59% had ever been diagnosed with AIDS. Overall, 23% reported a positive
STI test, 40% reported a negative STI test, and 36% reported not having been tested for
STls. In addition, 22% reported binge drinking and 40% reported illicit drug use. Forty-
seven percent drank alcohol and 27% used illicit drugs before or during sex (Table 1).

Of sexually active HIV-infected MSM receiving medical care in the United States, 14%
(95% CI 12-16) were prescribed EDM. Statistically significant differences were seen in all
socio-demographic and clinical characteristics between those who were prescribed EDM
and those who were not prescribed EDM except depression status and self-reported STI
testing (Table 1). Regarding self-reported sexual and drug-use behaviors, compared with
MSM who were not prescribed EDM, those who were prescribed EDM were significantly
less likely to be binge drinkers, but more likely to have more than 1 sex partner or use illicit
drug before or during sex (Table 1).

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Linetal.

Page 6

Of note, only 45% of all sexually active MSM received risk-reduction counseling from a
healthcare professional in the 12 months before interview. MSM prescribed EDM were
significantly less likely than MSM not prescribed EDM to have received such counseling
(40% vs 46% respectively, p=0.035, Rao-Scott chi-square statistic = 4.43, Table 1).

Prevalence of CAI

Of all sexually active HIV-infected MSM receiving medical care (n=4,465), an estimated
55% engaged in CAl, and 21% engaged in serodiscordant CAl; 77% (95% CI1 75-78) had at
least one main partner in the past 12 months, and 57% (95% CI 55-59) had at least one
casual partner in the past 12 months; 6% engaged in insertive CAl with a serodiscordant
main partner, and 7% did so with a serodiscordant casual partner (Table 1).

Relationship between EDM prescription and CAl

Durable viral suppression was not a statistically significant effect modifier in the logistic
regression models. All potential confounders that met our criteria were assessed, but only
age was identified in the model of insertive CAl with a serodiscordant main partner. Illicit
drug use before or during sex did not meet our criteria for a confounder but was forced in
both models as previously explained.

As shown in Table 2, the multivariable logistic regression models revealed that while the
association between EDM prescription and insertive CAl with a serodiscordant main partner
was not statistically significant, the association between EDM prescription and insertive CAl
with a serodiscordant casual partner was statistically significant (p<0.05). Sexually active
MSM who were prescribed EDM were significantly more likely to engage in insertive CAl
with a serodiscordant casual partner than those who were not prescribed EDM (adjusted PR,
1.38; 95% CI 1.01-1.88).

Discussion

To our knowledge, this analysis provides the first national prevalence estimates of EDM
prescription among HIV-infected MSM receiving medical care in the United States. Our
estimate that 14% of sexually active HIV-infected MSM were prescribed EDM in the past 12
months is close to a previously published estimate that 12% of HIV-infected gay and
bisexual men were prescribed sildenafil citrate from the Seropositive Urban Men’s
Intervention Trial [40].

Our analysis is the first to confirm the association between EDM prescription and insertive
CAI with a serodiscordant casual partner using nationally representative data. Our finding
that HIV-infected MSM prescribed EDM were more likely to engage in insertive CAl with a
serodiscordant casual partner is consistent with literature in terms of the general association
between EDM use and sexual risk behavior [20, 22, 24-28, 41, 42]. However, we did not
find a statistically significant association between EDM prescription and insertive CAl with
a serodiscordant main partner, contrary to previous studies that suggested that MSM were
more likely to have CAI with their main partners due to perceived low risk of HIV
transmission, and most HIV transmissions among MSM were from main partners [43-45].
Many factors, such as HIV status of a sex partner, partner type, and sexual positioning, are
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involved in the decision-making process but the majority of previous studies have only been
able to consider a subset of these factors. We used a specific definition of sexual risk
behavior (i.e., insertive CAl with a serodiscordant main partner or casual partner) to try to
disentangle the relationship between EDM use and sexual risk behavior, and the differential
associations between EDM prescription and CAl by partner type may suggest that HIV-
infected MSMs engage in different behaviors with their main partners. Future analysis at the
event level (i.e. the occurrence of EDM use that precedes a given sexual act) is needed to
further understand these differences.

The receptive anal sex partners of HIV-infected men are at high risk for HIV transmission if
no HIV prevention strategy is used. A systematic review on onward transmission risks from
an HIV-infected partner to an uninfected partner revealed that among all sexual behaviors,
when the HIV-uninfected partner is the receptive partner, the risk for HIV transmission is
highest [23]. In the current analysis, we found a significant association between EDM and
insertive CAl with a serodiscordant casual partner. Although viral suppression may reduce
HIV transmission [46], it does not modify the association between EDM prescription and
serodiscordant CAl in our analysis. In other words, sexually active MSM who were
prescribed EDM were more likely to engage in serodiscordant insertive CAl with a casual
partner regardless of their viral suppression status. Since our analysis indicated that sexually
active MSM were more likely to engage in insertive CAl with a serodiscordant casual
partner when prescribed EDM, and the provision of risk-reduction counseling by medical
providers can significantly reduce the prevalence of sexual risk behavior [47], we believe
this has important prevention implications for HIV care providers. In addition to following
recommended guidelines [48] to provide risk reduction counseling at least once a year for
sexually active patients, when prescribing EDM to patients, providers may consider
discussing the role of HIV treatment in preventing HIV transmission to partners [49] and
assess whether their partners may be eligible for pre-exposure prophylaxis [50].

There are several limitations to this analysis and interpretation of these data. First, MMP
participants are HIV-infected adults receiving medical care in the United States, so the
findings based on these data cannot be generalized to US persons unaware of their HIV
infection or those not receiving medical care, nor to populations outside the United States.
Second, MMP data are cross sectional and the time frame for which we assessed EDM
prescription and sexual acts without a condom was the 12 months before interview. Whether
EDM prescription occurred before or after the CAl is unknown. Therefore, the association
between EDM prescription and insertive CAl with a serodiscordant casual partner may mean
that EDM facilitates risk behavior, or that MSM who are more likely to engage in risk
behaviors are more likely to use EDM to enhance their sexual performance [27].
Nonetheless, targeted risk-reduction counseling provided at the time of EDM prescription
should be beneficial. Third, our measure of durable viral suppression does not take into
account fluctuation or unmeasured results, and risk behaviors and durable viral suppression
of respondents may be different from non-respondents. However, MMP collected
information on sampled patients and facilities including sex, age, race, length of time since
diagnosis, and facility’s HIV patient load and was able to compare respondents and non-
respondents. Data were then weighted according to these analyses to minimize non-response
bias. Fourth, patients may not take the prescribed EDM; alternatively, some patients may
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take EDM that was obtained without prescription [18]. We were unable to account for non-
prescribed EDM use in the current analysis. Fifth, pre-exposure and post-exposure
prophylaxis information were not captured in the analytic dataset so we were unable to
assess whether the participants used these strategies for HIV prevention. Finally, the self-
reported information was collected by face-to-face or telephone interviews. Therefore,
sexual risk behavior may be underreported due to social desirability bias.

Conclusions

Among sexually active HIV-infected MSM receiving medical care in the United States from
2009 to 2012, those who were prescribed EDM were more likely to engage in insertive CAl
with a serodiscordant casual partner than those not prescribed EDM. Only 40% of HIV-
infected MSM prescribed EDM received risk-reduction counseling despite recommendations
that such counseling be provided at least once a year. Healthcare providers should assess risk
behaviors and provide risk-reduction counseling to all HI\V-infected persons as
recommended by guidelines, especially at the time of EDM prescription.

Acknowledgments

The authors thank the MMP patients, facilities and Community and Provider Advisory Board members. They also
thank the MMP staff (2009-2012):

http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2009.pdf; http://www.cdc.gov/hiv/pdf/
research_mmp_studygroupmembers_2010.pdf; http://www.cdc.gov/hiv/pdf/
research_mmp_studygroupmembers_2011.pdf; http://www.cdc.gov/hiv/pdf/
research_mmp_studygroupmembers_2012.pdf.

References

1. Centers for Disease Control and Prevention. Estimated HIV incidence in the United States, 2007—
2010. HIV Surveillance Supplemental Report. 2012; 17(4) [Accessed January 2016] http://
www.cdc.gov/hiv/library/reports/surveillance. Published December 2012,

2. Samji H, Cescon A, Hogg RS, Modur SP, Althoff KN, Buchacz K, et al. Closing the gap: increases
in life expectancy among treated HIV-positive individuals in the United States and Canada. PLoS
One. 2013; 8:e81355. [PubMed: 24367482]

3. Onen NF, Overton ET, Seyfried W, Stumm ER, Snell M, Mondy K, et al. Aging and HIV Infection:
a comparison between older HIV-infected persons and the general population. HIV Clin Trials.
2010; 11:100-9. [PubMed: 20542846]

4. Buchacz K, Baker RK, Palella FJ Jr, Shaw L, Patel P, Lichtenstein KA, et al. Disparities in
prevalence of key chronic diseases by gender and race/ethnicity among antiretroviral-treated HIV-
infected adults in the US. Antivir Ther. 2013; 18(1):65-75. [PubMed: 23111762]

5. Lallemand F, Salhi Y, Linard F, Giami A, Rozenbaum W. Sexual dysfunction in 156 ambulatory
HIV-infected men receiving highly active antiretroviral therapy combinations with and without
protease inhibitors. J Acquir Immune Defic Syndr. 2002; 30:187-90. [PubMed: 12045681]

6. Cove J, Petrak J. Factors associated with sexual problems in HIV-positive gay men. Int J STD AIDS.
2004; 15:732-36. [PubMed: 15537458]

7. Crum-Cianflone NF, Bavaro M, Hale B, Amling C, Truett A, Brandt C, et al. Erectile dysfunction
and hypogonadism among men with HIV. AIDS Patient Care STDS. 2007; 21:9-19. [PubMed:
17263654]

8. Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ, McKinlay JB. Impotence and its medical
and psychosocial correlates: results of the Massachusetts Male Aging Study. J Urol. 1994; 151:54—
61. [PubMed: 8254833]

AIDS Behav. Author manuscript; available in PMC 2018 April 01.


http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2009.pdf
http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2010.pdf
http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2010.pdf
http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2011.pdf
http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2011.pdf
http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2012.pdf
http://www.cdc.gov/hiv/pdf/research_mmp_studygroupmembers_2012.pdf
http://www.cdc.gov/hiv/library/reports/surveillance
http://www.cdc.gov/hiv/library/reports/surveillance

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Linetal.

Page 9

9. Selvin E, Burnett AL, Platz EA. Prevalence and risk factors for erectile dysfunction in the US. Am J

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Med. 2007; 120:151-7. [PubMed: 17275456]

Foster SA, Annunziata K, Shortridge EF, Freedman D, Viktrup L. Erectile dysfunction with or
without coexisting benign prostatic hyperplasia in the general US population: analysis of US
National Health and Wellness Survey. Curr Med Res Opin. 2013; 29:1709-17. [PubMed:
23971532]

Asboe D, Catalan J, Mandalia S, Dedes N, Florence E, Schrooten W, et al. Sexual dysfunction in
HIV-positive men is multi-factorial: a study of prevalence and associated factors. AIDS Care.
2007; 19:955-65. [PubMed: 17851990]

Lamba H, Goldmeier D, Mackie NE, Scullard G. Antiretroviral therapy is associated with sexual
dysfunction and with increased serum oestradiol levels in men. Int J STD AIDS. 2004; 15:234-7.
[PubMed: 15075015]

Ende AR, Lo Re V 3rd, DiNubile MJ, Mounzer K. Erectile dysfunction in an urban HIV-positive
population. AIDS Patient Care STDS. 2006; 20:75-8. [PubMed: 16475887]

Perez I, Moreno T, Navarro F, Santos J, Palacios R. Prevalence and factors associated with erectile
dysfunction in a cohort of HIV-infected patients. Int J STD AIDS. 2013; 24:712-5. [PubMed:
23970586]

Santi D, Brigante G, Zona S, Guaraldi G, Rochira V. Male sexual dysfunction and HIV —a clinical
perspective. Nat Rev Urol. 2014; 11:99-109. [PubMed: 24394405]

Crum NF, Furtek KJ, Olson PE, Amling CL, Wallace MR. A review of hypogonadism and erectile
dysfunction among HIV-infected men during the pre- and post-HAART eras: diagnosis,
pathogenesis, and management. AIDS Patient Care STDS. 2005; 19:655-71. [PubMed: 16232050]

Colson AE, Keller MJ, Sax PE, Pettus PT, Platt R, Choo PW. Male sexual dysfunction associated
with antiretroviral therapy. J Acquir Immune Defic Syndr. 2002; 30:27-32. [PubMed: 12048360]

Shaeer O. The Global Online Sexuality Survey (GOSS): the United States of America in 2011
chapter 1l: phosphodiesterase inhibitors utilization among English speakers. J Sex Med. 2013;
10:532-40. [PubMed: 23088586]

Pantalone DW, Bimbi DS, Parsons JT. Motivations for the recreational use of erectile enhancing
medications in urban gay and bisexual men. Sex Transm Infect. 2008; 84:458-62. [PubMed:
19028947]

Mansergh G, Shouse RL, Marks G, Guzman R, Rader M, Buchbinder S, et al. Methamphetamine
and sildenafil (Viagra) use are linked to unprotected receptive and insertive anal sex, respectively,
in a sample of men who have sex with men. Sex Transm Infect. 2006; 2:131-34.

Nettles CD, Benotsch EG, Uban KA. Sexual risk behaviors among men who have sex with men
using erectile dysfunction medications. AIDS Patient Care STDS. 2009; 23:1017-23. [PubMed:
19909171]

Hirshfield S, Remien RH, Humberstone M, Walavalkar I, Chiasson MA. Substance use and high-
risk sex among men who have sex with men: a national online study in the USA. AIDS Care.
2004; 16:1036-47. [PubMed: 15511735]

Patel P, Borkowf CB, Brooks JT, Lasry A, Lansky A, Mermin J. Estimating per-act HIV
transmission risk: a systematic review. AIDS. 2014; 28:1509-19. [PubMed: 24809629]
Woolf-King SE, Rice TM, Truong HM, Woods WJ, Jerome RC, Carrico AW. Substance use and
HIV risk behavior among men who have sex with men: the role of sexual compulsivity. J Urban
Health. 2013; 90:948-52. [PubMed: 23974946]

Spindler HH, Scheer S, Chen SY, Klausner JD, Katz MH, Valleroy LA, et al. Viagra,
methamphetamine, and HIV risk: results from a probability sample of MSM, San Francisco. Sex
Transm Dis. 2007; 34:586-91. [PubMed: 17334264]

Ostrow DG, Plankey MW, Cox C, Li X, Shoptaw S, Jacobson LP, et al. Specific sex drug
combinations contribute to the majority of recent HIV seroconversions among MSM in the MACS.
J Acquir Immune Defic Syndr. 2009; 51:349-55. [PubMed: 19387357]

Prestage G, Jin F, Kippax S, Zablotska I, Imrie J, Grulich A. Use of illicit drugs and erectile
dysfunction medications and subsequent HIV infection among gay men in Sydney, Australia. J Sex
Med. 2009; 6:2311-20. [PubMed: 19493293]

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Linetal.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.
40.

41.

42.

43.

44,

45,

46.

47.

Page 10

Kim AA, Kent CK, Klausner JD. Increased risk of HIV and sexually transmitted disease
transmission among gay or bisexual men who use Viagra, San Francisco 2000-2001. AIDS. 2002;
16:1425-8. [PubMed: 12131222]

Frankel MR, McNaghten A, Shapiro MF, Sullivan PS, Berry SH, Johnson CH, et al. A probability
sample for monitoring the HIV-infected population in care in the U.S and in selected states. Open
AIDS J. 2012; 6:67-76. [PubMed: 23049655]

Blair JM, Fagan JL, Frazier EL, Do A, Bradley H, Valverde EE, et al. Behavioral and clinical
characteristics of persons receiving medical care for HIV infection — Medical Monitoring Project,
United States, 2009. MMWR Surveill Summ. 2014; 63(Suppl 5):1-22.

Centers for Disease Control and Prevention. [Accessed January 2016] Behavioral and Clinical
Characteristics of Persons Receiving Medical Care for HIV Infection—Medical Monitoring
Project, United States, 2010. HIV Surveillance Special Report 9. http://www.cdc.gov/hiv/library/
reports/surveillance/#special. Published October 2014

Centers for Disease Control and Prevention. [Accessed January 2016] Behavioral and Clinical
Characteristics of Persons Receiving Medical Care for HIV Infection—Medical Monitoring
Project, United States, 2011. HIV Surveillance Special Report 10. http://www.cdc.gov/hiv/library/
reports/surveillance/#special. Published January 2015

Heeringa, SG., WBT, Berglund, PA. Applied survey data analysis. London: Chapman and Hall;
2010.

Sarndal, C-E., Lundstrom, S. Estimation in surveys with non-response. Chichester: John Wiley &
Sons; 2005.

Centers for Disease Control and Prevention. [Accessed January 2016] Distinguishing public health
research and public health nonresearch. http://www.cdc.gov/od/science/integrity/docs/cdc-policy-
distinguishing-public-health-research-nonresearch.pdf. Published in 2010

[Accessed January 2016] Protection of Human Subjects. US Federal Code Title 45 Part 46. http://
www.hhs.gov/ohrp/humansubjects/guidance/45c¢fr46.html. Published in 2009

Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The PHQ-8 as a measure
of current depression in the general population. J Affect Disord. 2009; 114:163-73. [PubMed:
18752852]

SAS Institute Inc. Base SAS 9.3 utilities; reference. Cary, NC: SAS Institute Inc; 2011.

SUDAAN 10.0.1. Research Triangle Park, NC: RTI International; 2009.

Purcell DW, Wolitski RJ, Hoff CC, Parsons JT, Woods WJ, Halkitis PN. Predictors of the use of
viagra, testosterone, and antidepressants among HIV-seropositive gay and bisexual men. AIDS.
2005; 19(Suppl 1):S57-66. [PubMed: 15838195]

Chu PL, McFarland W, Gibson S, Weide D, Henne J, Miller P, et al. Viagra use in a community-
recruited sample of men who have sex with men, San Francisco. J Acquir Immune Defic Syndr.
2003; 33:191-3. [PubMed: 12794553]

Swearingen SG, Klausner JD. Sildenafil use, sexual risk behavior, and risk for sexually transmitted
diseases, including HIV infection. Am J Med. 2005; 118:571-7. [PubMed: 15922685]
Moreau-Gruet F, Jeannin A, Dubois-Arber F, Spencer B. Management of the risk of HIV infection
in male homosexual couples. AIDS. 2001; 15(8):1025-35. [PubMed: 11399985]

McLean J, Boulton M, Brookes M, Lakhani D, Fitzpatrick R, Dawson J, et al. Regular partners and
risky behaviour: why do gay men have unprotected intercourse? AIDS Care. 1994; 6(3):331-41.
[PubMed: 7948089]

Sullivan PS, Salazar L, Buchbinder S, Sanchez TH. Estimating the proportion of HIV
transmissions from main sex partners among men who have sex with men in five US cities. AIDS.
2009; 23(9):1153-62. [PubMed: 19417579]

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al.
Prevention of HIV-1 infection with early antiretroviral therapy. N Engl J Med. 2011; 365:493-505.
[PubMed: 21767103]

Gardner LI, Marks G, O’Daniels CM, Wilson TE, Golin C, Wright J, et al. Implementation and
evaluation of a clinic-based behavioral intervention: positive steps for patients with HIV. AIDS
Patient Care STDS. 2008; 22:627-35. [PubMed: 18627280]

AIDS Behav. Author manuscript; available in PMC 2018 April 01.


http://www.cdc.gov/hiv/library/reports/surveillance/#special
http://www.cdc.gov/hiv/library/reports/surveillance/#special
http://www.cdc.gov/hiv/library/reports/surveillance/#special
http://www.cdc.gov/hiv/library/reports/surveillance/#special
http://www.cdc.gov/od/science/integrity/docs/cdc-policy-distinguishing-public-health-research-nonresearch.pdf
http://www.cdc.gov/od/science/integrity/docs/cdc-policy-distinguishing-public-health-research-nonresearch.pdf
http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.html
http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Linetal.

Page 11

48. Centers for Disease Control and Prevention, the Health Resources and Services Administration, the
National Institutes of Health, American Academy of HIV Medicine, Association of Nurses in
AIDS Care, International Association of Providers of AIDS Care, National Minority AIDS
Council, Urban Coalition for HIVV/AIDS Prevention Services. [Accessed January 2016]
Recommendations for HIV Prevention with Adults and Adolescents with HIV in the United States.
2014. http://stacks.cdc.gov/view/cdc/26062. Published in 2014

49. Centers for Disease Control and Prevention, Health Resources and Services Administration,
National Institutes of Health, American Academy of HIV Medicine, Association of Nurses in
AIDS Care, International Association of Providers of AIDS Care, National Minority AIDS
Council, and Urban Coalition for HIV/AIDS Prevention Services. [Accessed January 2016]
Recommendations for HIV Prevention with Adults and Adolescents with HIV in the United States,
2014: Summary for Clinical Providers. http://stacks.cdc.gov/view/cdc/26063. Published in 2014

50. Centers for Disease Control and Prevention. [Accessed January 2016] Preexposure Prophylaxis for
the Prevention of HIV Infection in the United States — 2014 Clinical Practice Guideline. http://
www.cdc.gov/hiv/pdf/PrEPguidelines2014.pdf. Published in 2014

AIDS Behav. Author manuscript; available in PMC 2018 April 01.


http://stacks.cdc.gov/view/cdc/26062
http://stacks.cdc.gov/view/cdc/26063
http://www.cdc.gov/hiv/pdf/PrEPguidelines2014.pdf
http://www.cdc.gov/hiv/pdf/PrEPguidelines2014.pdf

Page 12

Linetal.

8000 69'6 (09-25) 85 (T2-19) 99 (T9-89) 65 (A1peu) Iri/s1189 66T—0 JUN0D |39 +7AD 40 SAIV
sniels AIH [eaiuno
100'0> 99'€g (69-99) 19 (18-v2) 8L (02-19) 69 gW/s1d0d 00Z > Speo] [eliA |1V
1000 €S'TT (T6-68) 06 (L6-€6) 56 (z6-06) 16 Adesayy [eainonainue paquosald
100> 2Lse (v2-01) 2L (T6-v8) 88 (92-21) v1 1a11ea s1eak Gz pasoubelp AIH

(v2-LT) 02 (T1-9) 8 (cz-s1) 81 Ajuo snym ueky

(8e—c€) G¢ (ov-92) €€ (8e-2€) 5 Ajuo arjand

700> 6Y'8€ (8y—2v) s (99-T5) 65 (T5-¢¥) Lv apenld Auy

g0e13n00 BIEILIROH

— — v — ) v gUves< et ul
1000 65°TT (1-9) 9 (e k> (1-9) 9 (S53USSaJaLIO0Y PaduaLiadx3
100> £5VE (62-12) 92 (L1-6) €1 (lz-22) sz 991991 Aianod mojaq o 1

(52-69) 2L (¥8-8L) 18 (s.-0) €L 100ys YbIH<

(ez-61) 12 (T-TD) V1 (zz-81) 02 100Yds ybiH

100> €8'9T (8-9) L (L-€)s (8-9) L 100y2s yBIH>
uonesnp3y

(L) s (9-€) v (o) s Byio

(rez-81) 12 (0z-t1) 91 (e2-81) 02 pOUNIET JO JUredsIH

(Te-02) 92 (871-6) €T (62-61) ¥2 dluedsiH-uou »joe|g

700> 19'S9 (es-¢€v) 8y (€2-19) L9 (95-9v) 16 91UBdSIH-UOU ‘SUYM
A1o1uy3e pue adey

(Lz—€2) 52 (05-¢¥) o (0e-92) 82 082

(6e-9¢) 8¢ (Lv—ov) v (ov-L€) 6 6v-0v

100> €6'66T (6e-€) L (e1-2) 0T (9e-2¢) ve 6€-81

(s1eak) aby

(10 %S6) % PeIBRM
se18.1eNnbs-1y0 (czge=u) (10 %56) % PowbeM (1D %S6) % PRIUBBM
100S-0BY J0}d  QIsiesasenbs-1yo 11005-0eY INQ3 paq1ioseud 10N (T09=u) NQ3 peqlJose.d (Sov'y=u) [er01L JIs1BIR YD

2102-6002 ‘198[04d BulioluO [e9Ip3IA ‘091 0LBNd pue S8)elS paliun ay ul ased [eaipaw BulAIadal pue syluow T 1ses|
1e 10} sisouBeIip AIH Ue YIIM NSIA 9AI9R AJenxas JO SiolAeyaq asn-Bnip pue [enxas papiodal-|as pue ‘SalisLIsldrIeyd [ealuljd pue aiydeibowap-0120S

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



Page 13

pS5'0 G0 e € -2 ¢ e e SPooByfauow oy xas pabueyox3
— — (08-v9) 2L (18-v9) 9L (62-99) €L yRuweEIaydureylaLIAXOIPaUBIABIN
— — (85-£5) 69 — (18-51) €9 yRUILEIRN
2550 €0 (26-88) 06 (001-82) 68 (96-88) 26 /PveIANGAX0IpAY-eUILED
V20 18T (16-16) v6 (00T-¥6) 16 (16-26) v6 yRulwEIRydweaN
0v0'0 0y (62-2) L2 (ve-22) 0F (62-52) L2 6qX®s Butinp/aiogaq asn Brup on Auy
Svv'0 850 (9-v) g (8-1) 9 (9v) g aulwelaydweyiswAxolpaus| Ayl IN
€000 66'8 (-1t (-2 ¢ (z-m¢ aulwelay
L00°0 LeL (s-€) v (8-9) 9 (o-v) s apelAingAxopAy-ewures
7200 s (t1-1)6 (s1-6) 2T (t1-8) 0T aulweldydweyla N
2280 500 (ev-L8) ov (v-v€) 6¢ (2v-L8) ov £q®SN Bup 1Y Auy
1860 100 (6v-5t) Lt (vs—st) 6 (6v-9t) Lt @5 Buninp/a1043q |oyodfe Aue yueiq
5100 18'G (rz-12) €2 (T1z—v1) L1 (€z-12) 22 Bupiutip sbuig
(Sz-12) €2 (6e-T€) G (L2-22) 52 G2
(ee-0¢€) 2 (te-c2) 9z (ze-62) 1€ v
700> 99°CT (8v—¢v) Gv (ev—g¢) 6€ (Ly—2v) v T

gS4oured Xas 4O Jaguinu [eloL

G£0'0 vy (0s-2v) 9v (vv-9¢) ov (6v-2v) v 5:gDU!IBsUN09 UonANPaI-isKy
(6e-v€) L€ (ov-22) v (6e-v€) 9¢ pe1sal 10N
(ev—s€) Ov (9v—9¢) T¥ (cv-8¢) ov ON

L£9°0 060 (Sz-12) €2 (Te-6T) G2 (9z-T2) €2 SOA

guonoaul paniwsuen Alrenxas paliodal-4|as

(z1-8) 0T (T1-1) 6 (t1-8) 01 uoissaidap Jofepy
(T1-6) 0T (c1-9)6 (T1-6) 0T uoissaidap Jayi0
8290 €6°0 (z8-8L) 08 (g8-82) 28 (z8-61) 08 uoissaidap oN

hco_wwmaoo

Linetal.

(01-9) 6 (8-9) 2 (01-9) 6 (41peu) 1781180 0OG= UNOD [180 +7AD ‘SAIV ON
(ve-Te) €€ (ze-€2) 82 (ve-0€) 2 (11peu) 1i/s1182 66¥—-002 UN0J |19 +¥AD ‘SAIV ON
(10 %56) % PeIBRM
se18.1eNnbS-1y0 (czge=u) (10 %S6) % PowbeM (1D %S6) % PRIUBIRM
11005-08Y 10jd  OISITers 8./enbs-1yd 11005-0ey INQ3 paq1ioss.d 10N (T09=U) A3 paq1iose.d (Sov'p=u) fe10L oISl epE RYD

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



Page 14

Linetal.

‘6 Uaunied [enses © Y)IM 8SIN02J31UI
[eue SAILIBSUI SS3|LIOPUOD JUBPIOISIPO.IaS AUe ‘€ Jaulied Urew © YIAM 9SIN02J31UI [BUE SAILASUI SS|WLIOPUOD JUBPI0ISIPOISS AUE ‘GE ‘35IN02J3IUI [eUR SSO|WOPUOD 1UBPI0dSIPOIaS Aue ‘0T ‘xas Bulinp/aioaq
asn Bnup 321111 ‘8 ‘asn Bnup 1|1 ‘8T ‘X8s Bulinp/aioyaq [oyoale yuelp ‘9T ‘Buiunip abulg ‘TTZT ‘Uondsul paniwsues) Ajjenxas paiodai-y|as ‘Tz ‘uoissaidap ‘€z ‘sniels [ealul|d {19z ‘|w/saidod gog > peo|

[B_JIA [|B ‘3 ‘Adesay edinoaalnue paquasald {(painsuiun gTT Buipnjour) 9zT ‘abelanod aled yieay 20T ‘Auanod ‘zy ‘uonduasald N@3T :(Buissiw o ‘, Jamsue 0} pasnyal,, ‘ Mouy| 3,uop,, Buipnjour) u Buissiin

"(gezT=U) AJuo xas Burnp Jo a10aq Bnip pasn oym asoyr Buowre ae sBnIp pajdalas asay) Jo sabejuadiad paybiam ay ._.Q

‘811U |Awe pue ‘euenfiew ‘ajelAingAxoipAy
-ewiweb ‘auiweldy ‘sulwelsyduwreyiswAxolpausjAylsw ‘susbouronifey ‘siajiured ‘SsuoWLIOy JO SPI0JAIS ‘SIUBINWINS 10 Saulwelsydwe Jaylo ‘sulwelsydureyiaw ‘auresod ‘ulosay sapnjoul asn Bnip u_o____m

'sAep 0g 1sed ay3 ur BuInis U0 Ul SYULIP [OYOde 840W 10 G Se uoccm@

"[euoissajold aseayyjeay e woiy Buljasunod uoionpai-ystu Panizosy,

"uonIp3 ¢ ‘s1aplosiq [EIUSIAl JO [eNUBIA [BOISITEIS puUe d1isoubielq syl woly elis)ild 0} Buiplodde uoissaidap JayiQ,, pue ,uoissaidap Jofel,, aulap 01 pasn aiam g-OHd 8y} 01 mmmco%mmu
"|ana] Auanod ay) Mojag 10 3A0GR SI PJoYasnoy S,1uapuodsal Jaylaym auIwWwIs1ep 03 SauljapIng ALBA0d SHHA 8y} Sash ainseaw siy L

"MBIAJIBIUL 21043Q SLIUOW ZT 3Y) 0} @_Emw_Q

'a0el JO mmm_uammw_m

*(3s91 8y} wioyiad 03 J0 Sa1eWIISA pifeA adnpold
01 |Jews 001 8zIs a|dwes) 0g'0< SeM UOITeLIEA JO 1USIDILB0I ‘Usep ‘8SIN02J8IUI [eUR SSBWLOPUOI ‘D ‘UONeIIPaW UoRUNSAp 8]139a18 ‘INQ3 {[eAISIUI 8DUBPILUOD ‘1D ‘UBW Y)IM XaS aABY OUM UsW ‘INSIA

1200 167 (1-5) 9 (z-9) 6 (1-9) . Q_mccmn [ensed JUepPIOISIPOIAS B YIM |D dAILBSUI AUy
0650 620 (1-5) 9 (8-1) 9 (1-9) 9 thctmg urew JuUepJooSIPOJSS B UM [\D dAILIasUl Auy
5700 107 (ce-61) 12 (82-12) 2 (e2-61) 12 g0 JuepI0DsIpO.aS Auy
100> 59'6¢ (5-19) ¥5 (89-09) ¥9 (85-25) S5 g!vo Auv
(10 %56) % PeIBRM
se18.1eNnbS-1y0 (czge=u) (10 %S6) % PowbeM (1D %S6) % PRIUBIRM
100S-0BY Jojd  QIsiesasenbs-1yo 11005-0eY INQ3 paq1ioseud 10N (T09=u) NQ3 peqlJose.d (Sov'y=u) [er01L JIs1BIR YD

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2018 April 01.

AIDS Behav. Author manuscript



Page 15

Linetal.

"xas BuLInp 10 a1043q asn Bnip 11|11 10y vﬁw:._u,qb

"xas Buiinp 1o a10jaq asn Bnup 1101)]1 pue abe 1oy Uwums._u/\u
‘6=U BuissIn

q

‘e=u mc_mw__\,_m

"013eJ 30UB[eAdId “Hd ‘UOITRIIPAW UOOUNYSAD 81119313 ‘N3 ‘[eAIBIUI 3DUSPHLUOD ‘1D ‘UBW UIIM XS 9ABY OYM UsW ‘WNSIA

(88'T-T0'T) 8€'T (66'T-S0'T) S'T (z1-9) 6 (Lr'T-v2°0) ¥0'T (62'T-¥9°0) 160 (819 SOA
JEYETEY] JEVETEY] (2-9) 9 JETETE] JTEIETE] (2-9) 9 ON

(12 %86) ¥d pPBNIPY (15 0466) wdapnID (1D %S6) % porprem (1D %56) ¥d oPPBNIPY (15 0466) Midapnin (10 %S6) % porubeM

uondiiosaid N3
g@@vvucv Joulred fensese Yip e(@ovy=u) Joulred urewe yim

2102-6002 ‘198[04d Bunionuoy [eaipai ‘(G9%'v=u) S81es paliun ayi Ul aJed [eaipaw BulAIsda) syluow g1 1ses| 1e Joy sisoubeip AlH
YUM INSIA 2A1oe Ajjenxas Buowe ‘adAl Jauried Ag ‘Xes [eue S$Sa|WOpUOd SAILISSUI JUBPIOISIPOISS pue UOoITeIIpall UoNouniSAp 91119319 USaMIaq UOITRIJ0SSY

¢ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



	Abstract
	Introduction
	Methods
	Measures
	Data analysis

	Results
	Population characteristics
	Prevalence of CAI
	Relationship between EDM prescription and CAI

	Discussion
	Conclusions
	References
	Table 1
	Table 2

