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Abstract
Purpose of the review—Methamphetamine (meth) use has been shown in the literature to be
associated with high-risk sexual behavior for both homosexual (MSM) and heterosexual samples
for over a decade. The use of Viagra has also been shown to be associated with high-risk sexual
behavior. The purpose of this review is to update the record on Viagra and on the combination of
Viagra and meth use.

Recent Findings—There is now strong evidence that the use of Viagra is associated with
Human Immunodeficiency Virus (HIV) seroconversion in MSM. The combination of taking both
meth and Viagra is strongly associated with much higher sexually transmitted disease and HIV
rates. There is some evidence that Viagra is associated with insertive and meth is associated with
receptive anal intercourse by men.

Summary—The evidence is strong to support the relationship between Viagra use and HIV
seroconversion now that more sophisticated analyses have been done. The meth-Viagra
recreational drug combination is very high-risk. More research is needed to generate longitudinal
and event-level data that are necessary to answer fine-grained questions about drug combinations
and the relationship to sexual behavior.
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Introduction
This review is to update the reader on the relationship between two drugs, one legal and one
illicit, and their relationship to each other and to high-risk sexual behavior. The legal drug is
Viagra® (sildenafil citrate) [Pfizer Inc., New York, NY, US] and the illicit drug is
methamphetamine (meth). In the recent literature, the combination of these drugs with each
other and with other drugs has been given increasing amounts of attention insofar as their
relationship to high-risk sexual behavior is concerned. As this review will demonstrate, this
is for good reason. Even though Viagra is not the only drug of this type on the market, it has
by far the largest market share and is the only drug of this type reported to be used
recreationally to any large extent so far.

Methamphetamine
One way to think about the literature is whether the sample used in the study included men
who have sex with men (MSM) and/or men who have sex with men and women (MSMW)
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or whether the sample included heterosexual men (HETERO). One of the clearest
investigations of a MSM/MSMW community-based sample in New York demonstrated that
meth use was related to both insertive and receptive anal intercourse with HIV positive and
unknown status partners. The findings were especially strong for the HIV-positive
participants [1*]. This same link between meth use and high-risk sex was also found in other
areas of the east coast [2]. A study in San Diego, California found that MSM who used meth
and were HIV positive were the least likely to use condoms and had higher depression
scores than the reference group [3]. To help describe this relationship between meth use and
high-risk sex, a study in Los Angeles, California, found that MSM meth users were more
likely to have ten or more sexual partners in the previous 12 months [4]. Another Los
Angeles study found that meth users had much higher HIV prevalence and higher risk
sexual behaviors than crack cocaine users [5]. A case-control study found that HIV-positive
MSM were more likely to use meth than HIV-negative MSM [6]. A Seattle, Washington,
study found that meth use during unprotected anal intercourse was associated with recent
HIV seroconversion [7]. Across a variety of studies in the US, there is a demonstrated
association between meth use and risk for HIV transmission and infection in MSM/MSMW
samples.

The literature for heterosexuals is consistent, but has examined the relationship from a
slightly different point of view. The heterosexual literature on meth includes study of
adolescents. Adolescents who take meth are more likely to have recent sexual intercourse,
more sex partners, and are more likely to be pregnant or to get someone else pregnant [8].
Hetero meth users were more likely to engage in unprotected sex, unprotected sex with
casual partners, and sex while high [9]. In adults there is a relationship between lower use of
meth and higher safer sex intentions and more desire to cease unsafe sex [10]. Treatment of
meth-dependent users has been found to be promising for reducing HIV high-risk sexual
behaviors [11]. In a sign that the relationship between meth and high-risk sex may be more
complex for hetero meth users, negative life events were shown to have a greater effect on
sexual risk behavior than meth use [12].

Viagra
Viagra use has been the subject of considerable controversy, including a petition in 2004 to
the Food and Drug Administration (FDA) to make it a Schedule III drug [13]. This was
successfully opposed by Pfizer [14]. The evidence of increased incidence of sexually
transmitted diseases (STDs) in relationship to the use of Viagra that existed at the time of
the 2004 petition was judged to be insufficient to support the petition, even though there was
an editorial in a major journal on this question [15]. There was some response in the
scientific literature that also questioned the wisdom of the argument against Viagra [16].
Since that time, the literature has become stronger on this issue.

There is some evidence that Viagra is used more by MSM than by hetero men, although
there is a finding that hetero men who take Viagra are more likely to have insertive anal
intercourse with women [17]. This may be associated with heterosexual transmission of HIV
from men to women. There are multiple studies that have shown a relationship between the
use of Viagra and being HIV positive [17,18*,19,20*]. Some of these studies also show that
Viagra users have more sex partners than non-users [17,19]. MSM who use Viagra are more
likely to have unprotected anal intercourse [19,21]. Earlier criticisms of the purported link
between Viagra use and STDs including HIV infection were mostly based on the fact that
other drugs were also taken with the Viagra and that it was the use of the other drugs and not
Viagra that was responsible for the association of Viagra use and STD/HIV incidence [16].
There is now more sophisticated statistical analysis that shows that, after controlling for
sexual risk behaviors, only use of Viagra is significantly predictive of HIV infection [22*].

Fisher et al. Page 2

Curr Opin Infect Dis. Author manuscript; available in PMC 2011 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



This very strong study was done in Australia and there has been a replication of these
findings in a US study conducted in Chicago and Los Angeles. In the multivariate analysis
of the Chicago and Los Angeles data, Viagra and nitrates were the only drugs that were
associated with recent HIV seroconversion [23*]. These two studies isolate the effect to
Viagra and nitrates and argue against the earlier criticisms. The argument that Viagra use
itself is tied to increased HIV infection is now much stronger than it was when the petition
was first submitted to the FDA. Consistent with these findings, a study in New York showed
that HIV-positive men who use Viagra are more likely to use Viagra to have unprotected
insertive anal intercourse with serodiscordant partners [20*].

Sexual marathons are prolonged sex over hours or days. During the marathon, the
participants may have sex with multiple partners in the same time period. Many of these sex
acts may be performed without the use of latex barriers. Those who participate may take
meth to get energized for the marathon sex acts to follow. Multivariate analysis of data from
HIV-positive MSM found that those who engage in sexual marathons were much more
likely to use Viagra [24].

Meth and Viagra
The finding that MSM frequently take Viagra with meth has been reported in numerous
studies [20,23*,24,25*]. The literature on this combination, of using meth and Viagra,
shows consistently that it is associated with high rates of STDs and HIV seroconversion.
This drug combination appears to increase the probability that MSM will engage in
serodiscordant unprotected anal intercourse [18*,22*,25*]. A study in Long Beach,
California, that compared men (both MSM and hetero) who used both meth and Viagra,
meth only, and Viagra only to men who used neither showed that men who used both meth
and Viagra had higher prevalence of hepatitis B, syphilis, and HIV. The meth was reported
to be taken right before or during sex in most cases. Those men who used both, in this study,
were more likely to be MSM [26*]. A telephone survey of MSM in San Francisco,
California, showed that Viagra used with meth was independently associated with a recent
diagnosis of an STD [18*].

Some of the more recent literature is now exploring the combination of meth, Viagra, and
poppers (substances sold as amyl, butyl, or isopropyl nitrates). The combination of the three
drugs increased the risk for HIV seroconversion from 2.99 (95% CI: 1.02 to 8.76), for those
who used only one drug, to 8.45 (95% CI: 2.67 to 26.71) for those who used all three drugs
[25*]. Even though there are numerous possible drug combinations, given all of the various
club drugs that are available, there are two primary patterns of drug combinations: those for
sexual performance and those considered “party drugs.” The sexual performance
combination is meth, Viagra, and poppers [27*]. The sexual performance sequence is first
taking Viagra or poppers, following that with meth, and then having sex. The Viagra is
taken to prevent erection problems with meth. Those men who took this combination had
greater numbers of unprotected sex acts [27]. Data from Chicago and Los Angeles showed
that those men who took the combination of meth, Viagra, and poppers were more likely to
have recently HIV seroconverted [23].

Is meth-sex different from Viagra-sex?
It would seem intuitive that the type of sex that is associated with Viagra is insertive sex.
There is evidence to support that for hetero men [17]. For MSM, those who used Viagra and
not meth were the lowest on receptive anal intercourse [26]. MSM who used Viagra were
more likely to engage in insertive anal sex [20,28]. There is some evidence that meth is
associated with receptive anal intercourse [1,26,28]. The conclusions are not as clear when it
comes to disentangling the effect of either drug in any of the various possible combinations
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of drugs. This is because at different times, a person who uses both meth and Viagra, and
possibly other drugs, can be under the influence of: (a) only meth, (b) only Viagra, (c) both
meth and Viagra, (d) some drug or drugs that are neither meth nor Viagra, (e) some other
combination. The only way to tease out the effect of the drugs as compared to typical
behavior of the person, who just coincidentally happens to take a particular drug
combination, is to obtain event-level data. This would allow the researcher to answer such
questions as: “when this person only takes _____ what kind of sex, if any, is he most likely
to have?” “Is this different from the kind of sex this person would most likely have if they
had not taken this drug, or had taken a different drug?” Certainly, more research is needed to
answer these fine-grained questions.

Conclusion
Meth use has been consistently associated with high-risk sexual behavior and with STD/HIV
incidence. Viagra use has also been shown to be associated with high-risk sexual behavior
and with STD/HIV incidence. Several studies have now isolated the sex-drugs connection to
Viagra and, to a lesser extent, nitrates, when all of the sex and drug data are combined in the
more recent sophisticated analyses. There is now the scientific evidence to back up the
assertion that it is Viagra, and not other drugs, which is responsible for the STD/HIV
incidence. Some data support the intuitive notion that Viagra is associated with insertive,
rather than receptive, intercourse in both MSM and hetero samples. New research is now
starting to make progress in describing drug combinations and their relationship to sexual
behavior.

Acknowledgments
This work was funded in part by National Research Service Award F32DA022902 awarded to Dr. Napper.

References and recommended reading
Papers of particular interest, published with the period of review, have been highlighted as:

* of special interest

** of outstanding interest

1*. Halkitis PN, Mukherjee PP, Palamar JJ. Longitudinal modeling of methamphetamine use and
sexual risk behaviors in gay and bisexual men. AIDS Behav. 2009; 13:783–791. This is the only
longitudinal study that relates meth use patterns with high-risk sexual behavior, but it does not
include Viagra. Compare with Ostrow et al. 2009. [PubMed: 18661225]

2. Mimiaga MJ, Fair AD, Mayer K, et al. Experiences and sexual behaviors of HIV-infected MSM
who acquired HIV in the context of crystal methamphetamine use. AIDS Education and Prevention.
2008; 20:30–41. [PubMed: 18312065]

3. Bousman CA, Cherner M, Ake C, et al. Negative mood and sexual behavior among non-
monagamous men who have sex with men in the context of methamphetamine and HIV. Journal of
Affective Disorders. 2009 E-pub ahead of print.

4. Wohl AR, Frye DM, Johnson DF. Demographic characteristics and sexual behaviors associated with
methamphetamine use among MSM and non-MSM diagnosed with AIDS in Los Angeles County.
AIDS Behav. 2008; 12:705–712. [PubMed: 17968649]

5. Ober A, Shoptaw S, Wang P-C, et al. Factors associated with event-level stimulant use during sex in
a sample of older, low-income men who have sex with men in Los Angeles. Drug and Alcohol
Dependence. 2009; 102:123–129. [PubMed: 19327917]

6. Drumright LN, Gorbach PM, Little SJ, Strathdee SA. Associations between substance use, erectile
dysfunction medication and recent HIV infection among men who have sex with men. AIDS Behav.
2009; 13:328–336. [PubMed: 18064558]

Fisher et al. Page 4

Curr Opin Infect Dis. Author manuscript; available in PMC 2011 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



7. Thiede H, Jenkins RA, Carey JW, et al. Determinants of recent HIV infection among Seattle-area
men who have sex with men. American Journal of Public Health. 2009; 99:S157–S164. [PubMed:
18445808]

8. Zapata LB, Hillis SD, Marchbanks PA, et al. Methamphetamine use is independently associated
with recent risky sexual behaviors and adolescent pregnancy. Journal of School Health. 2008;
78:641–648. [PubMed: 19000240]

9. Cartier JJ, Greenwell L, Pendergast ML. The persistence of HIV risk behaviors among
methamphetamine-using offenders. Journal of Psychoactive Drugs. 2008; 40:437–446. [PubMed:
19283948]

10. Mausbach BT, Semple S, Strathdee SA, Patterson TL. Predictors of safer sex intentions and
protected sex among heterosexual HIV-negative methamphetamine users: An expanded model of
the Theory of Planned Behavior. AIDS Care. 2009; 21:17–24. [PubMed: 19085216]

11. Rawson RA, Gonzales R, Pearce V, et al. Methamphetamine dependence and human
immunodeficiency virus risk behavior. Journal of Substance Abuse Treatment. 2008; 35:279–284.
[PubMed: 18329225]

12. Semple S, Strathdee SA, Zians J, Patterson TL. Life events and sexual risk among HIV-negative,
heterosexual, methamphetamine users. Journal of Sex Research. 2009; 46:1–9. [PubMed:
19205999]

13. Swearingen SG, Klausner JD. Sildenafil use, sexual risk behavior, and risk for sexually transmitted
diseases, including HIV infection. American Journal of Medicine. 2005; 118:571–577. [PubMed:
15922685]

14. Silbershatz, H. Re: Petition to the Food and Drug Administration to change the labeling and take
further action to address the association of Viagra (Sildenafil) use and increased STD
transmission, including HIV infection. Rockville, MD: To Food and Drug Administration; Mar 24.
2005

15. Alpert JS. Viagra: The risks of recreational use. The American Journal of Medicine. 2005;
118:569–570. [PubMed: 15922684]

16. Sugar SJ. Reply to “Viagra: The risks of recreational use. The American Journal of Medicine.
2006; 119:92–93. [PubMed: 16431206]

17. Fisher DG, Malow R, Rosenberg R, et al. Recreational Viagra use and sexual risk among drug
abusing men. Am J Infect Dis. 2006; 2:107–114. [PubMed: 17191089]

18*. Spindler HH, Scheer S, Chen SY, et al. Viagra, methamphetamine, and HIV risk: Results from a
probability sample of MSM, San Francisco. Sexually Transmitted Diseases. 2007; 38:586–591.
This paper showed that Viagra and meth used together are associated with recent sexually
transmitted disease diagnosis. [PubMed: 17334264]

19. Sanchez TH, Gallagher KM. Factors associated with recent Sildenafil (Viagra) use among men
who have sex with men in the United States. Journal of Acquired Immune Deficiency Syndrom.
2006; 42:95–100.

20*. 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; 84:458–462. This paper
showed that Viagra is used for high-risk sex with serodiscordant partners. [PubMed: 19028947]

21. Hulgan T, Klausner JD. Phosphodiesterase Type-5 inhibitors and the reemerging HIV epidemic.
JAMA. 2008; 299:1426. [PubMed: 18364484]

22**. Prestage G, Jin F, Kippax S, et al. Use of illicit drugs and erectile dysfunction medications and
subsequent HIV infection among gay men in Sydney, Australia. J Sex Med. 2009; 6:2311–2320.
This paper showed that only Viagra predicts HIV infection in the multivariate model. [PubMed:
19493293]

23*. Carey JW, Mejia R, Bingham T, et al. Drug use, high-risk sex behaviors, and increased risk for
recent HIV infection among men who have sex with men in Chicago and Los Angeles. AIDS
Behav. 2008 E-pub ahead of print. This paper showed that only the drugs Viagra and poppers
were associated with recent HIV seroconversion in multivariate analysis.

24. Semple SJ, Zians J, Strathdee SA, Patterson TL. Sexual marathons and methamphetamine use
among HIV-positive men who have sex with men. Archives of Sexual Behavior. 2008 E-pub
ahead of print.

Fisher et al. Page 5

Curr Opin Infect Dis. Author manuscript; available in PMC 2011 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



25*. Ostrow DG, Plankey MW, Cox C, 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;
51:349–355. This paper showed that using all three drugs (Viagra, meth, poppers) increase the
risk from 2.99 for those using only one of the drugs, to 8.45 for those using all three drugs.
[PubMed: 19387357]

26*. Fisher DG, Reynolds GL, Ware MR, Napper LE. Methamphetamine and Viagra use: Relationship
to sexual risk behaviors. Arch Sex Behav. 2009 E-pub ahead of print. This paper showed that the
group of men who used both meth and Viagra had higher prevalence of HIV, syphilis and
hepatitis B.

27**. Semple S, Strathdee SA, Zians J, Patterson TL. Sexual risk behavior associated with co-
administration of methamphetamine and other drugs in a sample of HIV-positive men who have
sex with men. The American Journal on Addictions. 2009; 18:65–72. This paper showed that
there are two consumption patterns of drug combinations. The sex performance combination is
meth, poppers, and Viagra. [PubMed: 19219667]

28. Mansergh G, Shouse RL, Marks G, 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. Sexually Transmitted Infections. 2006; 82:131–134. [PubMed: 16581738]

Fisher et al. Page 6

Curr Opin Infect Dis. Author manuscript; available in PMC 2011 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


