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Abstract. Infectious disease epidemics occur within dynamic systems and environments that shape risk and, ultimately,
the spread of infectious diseases. Gay men and other men who have sex with men (MSM) are disproportionately impacted
by HIV everywhere in the world. Several emerging trends present risks for sustained or increased HIV acquisition and
transmission, and the growth of global travel in the context of emerging online platforms for social/sexual networking
is discussed here. Four factors associated with travel that could potentiate HIV transmission are highlighted: different
patterns of sexual risk behaviours during travel; the growth of online tools to meet sex partners more efficiently; the
global heterogeneity of HIV strains; and the potential for diassortative mixing of men from high- and low-HIV prevalence
areas. Prevention tools and services must rise to these challenges, and innovative mobile applications and programs have
played, and will continue to play, an important role in supporting MSM at risk for or living with HIV during their periods
of travel.
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Introduction

Travel shapes the social and sexual networks and, consequently,
the HIV and sexually transmissible infections (STI) acquisition
risks of gay men and other men who have sex with men (MSM),
and global travel is, and will continue, increasing. In the past
decade alone, global travel has increased steadily by ~3–5%
annually.1 In this context of increasing population mobility,
travel by lesbian, gay, bisexual and transgender (LGBT) people
has similarly increased as travel destinations become
increasingly LGBT-friendly. The most recent annual tourism
and hospitality survey conducted among LGBT in the United
States (US) found that more than half of the LGBT individuals
surveyed had taken one to three trips for leisure, vacation or
holiday in the past year.2 In other settings, travel of MSM may
result from forced migration due to conflict or local government-
sponsored homonegative policies, including the criminalisation
of consensual adult same-sex practices or overt violence
affecting LGBT people.3,4

Regardless of the reason for travel, movement and mixing of
populations has implications for HIV and STI epidemiology
and prevention. Examining HIV risk and transmission in
the context of increasing travel is important for understanding
the epidemiology of HIV among gay men and other MSM
and how best to respond. The changing landscape in which
HIV/STI acquisition risks occur due to increased connectedness
through travel is essential for informing the development of HIV

prevention and treatment interventions for MSM. In this
review, we consider the current knowledge about travel and
HIV/STI risks, examine mechanisms through which travel
influences HIV/STI risks, and suggest opportunities for HIV/
STI prevention services and tools in the future.

Current knowledge about travel and STI/HIV risk

Patterns of behaviour during travel

The risk of acquiring STIs and HIV during travel has been
examined in adult populations,5,6 including MSM. MSM may
be more likely to engage in higher-risk sexual and drug
use behaviours for HIV and STIs – including condomless anal
intercourse (CAI) with HIV status unknown or serodiscordant
sexual partners, concurrent multiple sex partners during travel, or
engaging in alcohol and substance use in combination with sexual
intercourse – while travelling.7–11 MSM were also less likely to
disclose or discuss HIV status with their sex partners while on
travel or vacation.7 This risk may be further amplified when the
reason for travel is to attend group sex events; men who attended
these events were more likely to report having multiple sex
partners, engaging in CAI with sexual partners of unknown
HIV status, and engaging in alcohol and substance use.9,10,12

Recent data suggest that the relationship between travel and
sexual risk may be more complex than earlier studies suggested.
HowMSM adapt their behaviours when traveling to destinations
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perceived to be higher or lower HIV risk is not well understood;
studies have been limited given the inherent challenges of
sampling the particular MSM that travel more than others.
One study of MSM travellers who reside in San Francisco
found that men were less likely to report engaging in CAI in
their international sexual partnerships, as compared with those
that occurred during domestic travel and while in San Francisco;
this association remained after controlling for HIV status, age,
relationship status and type of partnership.13 These findings
indicate that MSM may adapt their sexual behaviours while
traveling based on their knowledge or perceptions of risk in that
travel destination.

Increasing access to sex partners during travel through
online social networking

Historically, some MSM travelled to destinations specifically
to attend organised events, including those designed to facilitate
meeting sex partners.14,15 In the future, travel by MSM will
likely continue to expand as countries make concerted efforts to
attract gay tourists.16 Online social networking, including
geosocial-networking smartphone applications, has altered the
ways in which MSM seek out and identify sexual partners,
and this is especially relevant in the context of travel. Use of
these networking platforms has grown across the world and
will likely become commonplace in the future. Already, mobile
applications like Grindr, Hornet and Tinder have many millions
of users, residing in all 196 countries of the world.17–19 In areas
where smartphone usage is less prevalent, there are other web-
based venues to meet sex partners, such as Facebook groups,
Manhunt or Planet Romeo.20

For MSM in particular, online social networking has made
meeting sexual partners during travel increasingly feasible. For
example, among MSM attending a gay pride event in Denver,
Colorado, 12% of men interviewed sought sexual partners
online before travel. These men who sought partners before
travel were more likely to have a new sexual partner and report
more sexual partners during travel, compared with survey
respondents who did not use the Internet to seek out partners
before travel.7 Similar patterns of utilising online social
networking platforms to identify potential sexual partners at
the travel destination before travel have also been observed in
Asia and Africa. In Vietnam, Nguyen et al. found that of the
41% of MSM who reported a new or casual sexual partner
while abroad, approximately half found their partner from the
Internet.21 In Swaziland and Lesotho, MSM reporting higher
levels of social stigma were more likely to seek and find sexual
partners online and were more likely to be living with HIV.22

This trend of utilising geosocial networking applications to
facilitate sexual connections among MSM will only increase
in the future in all parts of the globe.

Using Internet-based social networking websites or mobile
social networking applications for partner identification is
especially common among young men who have sex with
men (YMSM). In recent years, geosocial networking
applications have become a primary way to identify sex
partners among YMSM.23 The Healthy Young Men’s study,
a longitudinal cohort study among US YMSM, found that the
Internet was the most common way that study participants found

their last sexual partners.24 One YMSM study in Los Angeles
found that two-thirds of respondents who used Grindr reported
using the smartphone application to meet a sex partner.25

Based on these available data, sex partners met during travel
may be more likely to have met online than in person. This is
important, because MSM who seek sex partners through online
platforms are more likely to report engaging in CAI and having
multiple sexual partnerships, as well as being less likely to know
the HIV status of these partners, compared with those who meet
their partners offline.7,20,26 A meta-analysis of 11 observational
studies found the odds of CAI were higher in online-initiated
sexual encounters compared with sexual partnerships conducted
offline among MSM, suggesting that online platforms make
partner identification for CAI easier.26 This relationship may be
explained by the ease in which sexual partners can be identified,
especially for those willing to engage in high-risk sexual
behaviours like CAI with a partner of unknown HIV-status or
unknown viral load suppression status. Studies conducted in the
US and in East and South-East Asia have shown that the elevated
HIV risk may not be due to seeking partners online per se, but
to the ways in which online social networking platforms provide
increased opportunities for engaging in multiple partnerships,
larger sexual networks, CAI or concurrent alcohol use during
intercourse.27,28 While greater engagement in risk-taking
behaviours among MSM during travel has been documented
in several studies,8–10,12 other studies have shown that MSM
may adopt protective behaviours to reduce their HIV and STI
risk based on their travel destination,13 and those who seek
partners through the Internet before travel may not engage in
higher levels of CAI compared with those who sought their
partners offline.7

It is important to note that the significance of meeting sex
partners online may evolve over time. Even a decade ago,
online platforms were more commonly used for sex work
than finding partners for the average person. And while sex
work has continued to move from the streets to the Internet,
so too has partner-finding for many gay men. Consequently,
re-evaluating the relationships between online partner
identification and HIV-related risks will be important to
assess whether these relationships have been sustained. In
addition, the significance of meeting sex partners online
varies greatly by region, and understanding how it differs in
different contexts will be informative for understanding those
relationships between online partner-seeking and risk-taking
behaviours. In more stigmatising settings, meeting sex
partners online was independently associated with increased
experienced stigma and challenges with meeting partners in
physical venues.22

Travel influences STI/HIV risks: mixing strains, risk levels
and biological susceptibility

Local strains/local epidemics with different characteristics

The increased ease in which sexual partnerships can occur as a
result of social networking applications in various parts of the
globe poses significant implications for the spread of diverse
HIV strains and resistant strains of HIV and STIs. The current
global picture of the HIV pandemic among MSM demonstrates
the existing diversity of the virus (Fig. 1). Subtype B
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predominates among MSM populations in several parts of the
world, but there is significant global HIV diversity, particularly
in South-East Asia and Africa.29 Even in regions where subtype
B is dominant, the HIV viruses of MSM may already have
considerable genetic variation. A phylogenetic analysis of HIV-
1 genetic diversity among HIV-infected individuals in the UK
found that strains traditionally associated with heterosexual
transmission in East Africa were present in local transmission
networks among MSM, most likely due to travel and
migration.30 In a US-based cohort of MSM with acute HIV
infection, MSM were twice as likely as heterosexual individuals
to be infected with multiple viruses compared with a single
virus.31 Wagner et al. found a 14% prevalence of dual infection
(defined as two distinct viral strains within the same host) among
their MSM study participants.32 The Thai A/E recombinant was
initially highly localised in Thailand,33 but has more recently
been reported in other Asian cities, suggesting that intra-Asia
travel, with Bangkok as a central connecting point for sexual
contact, has supported the regional spread of the strain.34

The changes in the genetic composition of the virus and the
emergence of new strains as a result of the globalisation of
sexual partnerships among MSM may influence the diagnosis
of HIV, susceptibility to antiretroviral treatment and the
measurement of viral load.35,36 Secondary drug resistance
mediated through the transmission of primary HIV-1 drug
resistance is a concern, with the geographic expansion of
sexual networks of MSM. In a cohort of MSM newly
diagnosed with HIV (n= 64), Truong et al. found that eight
of the study participants had primary HIV-1 drug resistance,
of whom seven reported traveling internationally in the period
between their last HIV-negative test and their first positive test,
and four had recently been infected.37 Acquiring a HIV strain
with pre-existing resistance is especially consequential for men
who live in low- andmiddle-income countries where pre-therapy
HIV resistance testing is not standard practice. These men are
more likely to experience virological failure if the conventional

first-line antiretroviral therapy contains an agent or class
against which their virus has resistance. Furthermore, HIV
genetic diversity also presents considerable challenges for
HIV vaccine development, particularly in determining which
isolate sequences should be included to produce a globally
effective vaccine.38,39

The expansion of men’s sexual networks facilitated by
international travel and social networking applications also
has implications for other STIs and antimicrobial resistance.
The shift in treatment guidelines for Neisseria gonorrhoeae
(NG) from fluoroquinolones to cephalosporins for MSM in
the last decade reflects the increasing concern over the
emergence of broader resistance to NG, and this may be of
particular importance for MSM. In their global systematic
review and meta-analysis, Yu et al. compared cefixime
susceptibility rates of NG isolates across 21 studies and
found that NG isolates from men had a lower cefixime
susceptibility rate than isolates from the mixed group of men
and women and the group where biological sex was not
provided.40 Among MSM specifically, gonococcal
surveillance in the US from 2005 to 2010 and from 2006 to
2012 showed that MSM exhibited higher prevalence
of microbial resistance compared with men who have sex
exclusively with women.41,42 Kirkcaldy et al. hypothesised
this higher level of resistance could be attributed to exposure
to sexual partnerships during international travel or at group
events where participants travelled from various geographic
locations.42 These data indicating increasing resistance
among isolates of NG among MSM, especially among those
who have travelled, reinforces the severity of these concerns,
particularly given the limited additional treatment options for
an otherwise curable STI. The international spread of anti-
microbial resistance has been ongoing for decades;43 most
recently, resistant shigellosis among MSM has been linked
to increased mobility across geographic regions. Using whole
genomic sequencing, Baker et al. determined that an emergent
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Fig. 1. Molecular epidemiology of HIV subtypes in men who have sex with men (MSM), 2007–11. Reprinted with permission from Lancet 2012;
380: 367–77.

Global travel and HIV among MSM Sexual Health 53



strain of this enteric infection had spread globally in less than
20 years to regions traditionally considered low risk for shigellosis
through male-to-male sexual transmission.44

Disassortativity: mixing risk levels and biological
susceptibility

A main driver of infectious disease epidemics is the mixing
of high-risk/high-prevalence populations and low-risk/low-
prevalence populations; that is, disassortativity. Assortativity
(the opposite of disassortativity) refers to the tendency of people,
when forming partnerships or networks, to affiliate with people
who are similar to them in meaningful ways. From an infectious
disease perspective, disassortativity is important because
infectious disease transmission is optimised when persons
living with an infectious disease have transmission contact
with a pool that contains a high proportion of susceptible
people. For example, the proportion of MSM living with HIV
in Mississippi is ~28%, and in North Dakota it is ~4% (Fig. 2).45

For a man living in North Dakota, all other aspects of sexual
contact being equal, his risk of acquiring HIV through sexual
contact with another man would be higher when travelling to
Mississippi, where his probability of selecting a partner living
with HIV would be greater. Consequently, choosing partners
from populations with dissimilar risks – disassortativity –

potentiates infectious disease transmission.
The potential for disassortative mixing can also be illustrated

graphically by examining the prevalence or rate of diagnoses of
STIs across geographies. For example, gonorrhoea is diagnosed
at much higher rates in the US South and some parts of the
Northeast, compared with the Mountain West after adjusting
for testing levels (Fig. 3). Among 26 high-income countries
globally, there is also substantial heterogeneity; in a review of

HIV prevalence in 2011, country-specific prevalence ranged
from 6 per 100 000 in Japan to 761 per 100 000 in Estonia.46

The potential for assortativity to potentiate HIV transmissions
among MSM operates across both variations in prevalence, and,
conceptually, across variations in HIV strains globally. Travelling
from a location with low HIV prevalence, low STI prevalence
and a homogenous HIV subtype B epidemic to a place with a
higher prevalence of HIV and STIs, and with more substantial
strain variation, may increase the likelihood of exposure to HIV;
likelihood of exposure to STIs, which can increase subsequent
risk of HIV infection;47 and likelihood of exposure to foreign
strains, which can result in HIV superinfection for those already
living with HIV. Disssortativity is itself potentiated by the
increased ease of meeting sex partners during travel, as
discussed above; decades ago, men traveling for short periods
of time might have had fewer opportunities to find and meet
disassortative male partners.

Opportunities for HIV prevention and treatment intervention
strategies among MSM

The challenges of increasing global travel for HIV prevention
and the treatment of those living with HIV are substantial, but
so too are the opportunities. The same digital platforms that
facilitate easier sexual connections for men while travelling
could also be used to provide information to empower men
to understand how their risks may change in different settings
and how they can manage those risks accordingly. For example,
mobile phone apps can be used to provide tailored information
about risks48 and recommended prevention tools for men.49,50

Although not currently offered, there is potential to provide
personalised information through mobile phones about the local
HIV prevalence as men arrive in new destinations, combined
with recommendations for appropriate HIV and STI prevention
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Fig. 2. Prevalence of HIV diagnoses among men who have sex with men (MSM) per 100 MSM by state in the United
States and the District of Columbia, by state, 2012. Reprinted with permission from J Med Int Res Public Health Surv 2016;
2: e22.
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options. Similarly, just as mobile apps can facilitate meeting sex
partners in new locations, mobile apps should also be developed
to easily locate local HIV prevention resources, such as free
condom distribution locations, clinics that provide post-
exposure prophylaxis (PEP) and pre-exposure prophylaxis
(PrEP), and HIV and STI testing and management services.
Some geosocial networking apps, like Grindr,51 Tinder52 and
Hornet,53 have already begun to include HIV testing locators
within their respective platforms. Condom finder apps exist
in some urban locations (e.g. NYC Condom Finder, Cares
Community Health Condom Finder and Philadelphia’s
iCondom app), but national or global repositories for publicly
supported condom distribution locations, and other HIV
prevention resources, could also have significant potential.

PrEP 54 may also have a role in mitigating increased risks
of HIV transmission associated with travel. PrEP has been
identified as an intervention that is uniquely suited to provide
additional protection against HIV acquisition during ‘seasons of
risk’, and short-term PrEP has been proposed for vacation
periods during which sexual risks are anticipated.55 Non-
occupational post-exposure prophylaxis56 (nPEP), despite its
limited uptake in the US and many parts of the world,57 has been
widely used by MSM in recent European PrEP trials,58,59 and

also may have a role for managing HIV exposures that occur
during travel to high prevalence areas. For men living with HIV,
travel may present certain unique challenges, such as issues with
optimal timing of antiretroviral dosing when crossing time
zones,60 concerns about carrying antiretroviral medications in
some countries61 or challenges in timing refills for antiretroviral
medications during travel. Recent concerns about Zika virus
transmission through male–male sex62 highlight the rapidly
changing environment of travel-related sexual health risks for
MSM, and emphasise the need to have established channels
to provide timely information related to the risks of STIs while
travelling to men. It is also important to develop clear
recommendations and tools for dosing during travel that
crosses time zones,60 and to make provisions through public
health departments or other providers to facilitate access to
replacement or refill medications for men living with HIV
and nPEP and PrEP for men at risk for HIV during travel.

Conclusions

Travel among MSM for leisure or business will likely continue
to increase in the future, and social networking platforms to
identify potential sexual partners will become effectively
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Fig. 3. Rates of gonorrhoea per 100 000 among men in the United States by state, 2012. Data are
from US Centers for Disease Control NCHHSTP Atlas. Available online at: http://gis.cdc.gov/grasp/
nchhstpatlas/main.html?value =AQT [verified 26 May 2016].
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ubiquitous. Taken together, these shifting risk contexts should
similarly shift the way in which we think, and ultimately
implement, HIV and STI prevention and treatment strategies
for gay men and other MSM. In other words, times have
changed, and effective public health services must similarly
evolve to remain effective. To do so, we must first understand
how increasing connectedness through travel and technology
alters HIV/STI risk behaviours and transmissions, and ultimately
the composition of the global HIV epidemic among MSM.

Global travel is a reality and may be challenging to public
health, but it also presents several opportunities for novel
HIV prevention approaches. Ease of access to sexual partners
and mixing of populations of men across HIV subtypes and
HIV prevalence pools increases the potential for HIV and STI
transmissions, for exposure to resistant HIV strains, and for
HIV superinfection with foreign strains. At the same time,
prevention tools, including antiretroviral tools for HIV
treatment and prevention and mobile apps to customise HIV
prevention information and referrals, offer opportunities for
targeted provision of information and prevention resources
that are adapted to the local risk and prevention environment.
Ensuring that innovation in HIV prevention approaches keeps
pace with increasingly common global travel among gay men
will be one of the tests of public health services in changing the
trajectory of HIV and STI risks, and ultimately the HIV burden,
among gay men and other MSM.
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