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Abstract

Background: Sexually transmitted infections (STIs) and blood-borne viruses (BBVs) impose a global health and

economic burden. International travellers facilitate the spread of infectious diseases, including STIs. Hence, this

review assessed the prevalence/proportionate morbidity of travellers with STIs and sexually transmitted BBVs and

factors associated with the infection in this population.

Methods: PubMed, Scopus, Web of Science, Cumulative Index to Nursing and Allied Health Literature (CINAHL),

Embase and Cochrane Library were searched from inception of the databases until November 2022. Published

analytical observational studies reporting the prevalence/proportionate morbidity of travellers with STIs and factors

associated with STIs by type of traveller [i.e. tourists, business travellers, students, visiting friends or relatives

(VFRs), international truck drivers, backpackers, expatriates and men who have sex with men (MSM)] were included.

The selection of articles, data extraction and risk of bias assessment were conducted by two independent reviewers.

Meta-analyses were conducted for each STI by clinical presentation and type of traveller.

Results: Thirty-two studies (n = 387 731 travellers) were included; 19 evaluated the proportionate morbidity of STIs

among symptomatic travellers, while 13 examined the prevalence of STIs in asymptomatic travellers. The highest

proportionate morbidity was found among VFRs (syphilis, 1.67%; 95% CI: 1.03–2.81%), backpackers (Chlamydia

trachomatis, 6.58%; 95% CI: 5.96–7.25%) and MSM (HIV [2.50%;95% CI: 0.44–12.88%], gonorrhoea [4.17%; 95% CI:

1.1.5–13.98%], lymphogranuloma venereum [4.17%;95% CI: 1.1.5–13.98%] and HAV [20.0%; 95% CI: 14.99–26.17%]).

The highest prevalence of STIs among asymptomatic were found in MSM (HIV [25.94%; 95% CI: 22.21–30.05%] and

HBV [24.90%; 95% CI: 21.23–28.96%]) and backpackers (C. trachomatis, 3.92%; 95% CI: 2.72–5.32%). Short duration

of the trip (<1 month), not having pre-travel consultation, travelling to Southeast Asia and being unvaccinated for

HBV were identified as risk factors for STIs.

Conclusion: Strategies to prevent STIs and sexually transmitted BBVs should be discussed at pre-travel consul-

tations, and recommendations should be prioritized in high-risk groups of travellers, such as backpackers, VFRs

and MSMs. Additionally, healthcare providers should tailor recommendations for safe sex practices to individual

travellers’ unique needs.
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Introduction

Every day, more than a million new cases of sexually transmit-
ted infections (STIs) are acquired globally.1 The World Health
Organization (WHO) estimates that over 374 million new infec-
tions of four common curable STIs (i.e. Chlamydia trachoma-
tis, gonorrhoea, syphilis and trichomoniasis) are acquired each
year.1 The increasing incidence of STIs and sexually transmitted
blood-borne viruses (BBVs) is a significant public health concern
beyond the infection itself. If left untreated, STIs may lead to
a variety of complications (e.g. pelvic inflammatory disease,
ectopic pregnancy, postpartum endometriosis, infertility, chronic
abdominal pain in women and arthritis caused by gonorrhoea
and C. trachomatis),2,3 as well as increase the risk of acquiring
and transmitting human immunodeficiency virus (HIV).4

BBVs are a group of viruses mainly transmitted through
exposure to infected blood or other body fluids. HIV, hepatitis B
virus (HBV) and hepatitis C virus (HCV) are three of the most
common BBVs globally. HBV is a global public health concern.
In 2019, the WHO estimated that over 296 million people were
living with chronic HBV infection worldwide.5 Recent evidence
has highlighted an increasing prevalence of HBV being trans-
mitted sexually (i.e. in heterosexuals and male homosexuals).6

The risk of infection may increase in regions with a chronic
prevalence of HBV infection of over 2%, such as Africa and
the Western Pacific.7 Consequently, travellers (e.g. expatriates,
tourists, missionaries and aid workers) who engage in sexual
activity with potentially infected partners [i.e. hepatitis B sur-
face antigen (HBsAg)/hepatitis B e antigen (HBeAg) positive]
in these areas may be at increased risk of contracting HBV.
The prevalence of new HBV infections among travellers is likely
influenced by several factors, including the travellers’ immunity,
the duration of their stay, the activities undertaken while abroad
and the endemicity of the destination country.8 HIV infection is a
major global public health concern that disproportionally affects
developing countries.9 Travellers who engage in unprotected
sexual intercourse in such countries are at increased risk of HIV
acquisition.10 Importantly, evidence has demonstrated that the
risk of HIV acquisition in travellers visiting countries with a
low prevalence is higher in those visiting friends and relatives
(VFRs) travellers.11 Though some countries have implemented
restrictions on the mobility of persons living with HIV to prevent
the spread of infection, the problem persists.12

The epidemiology of STIs is changing, driven by the emer-
gence of infections that can be transmitted via sexual contact
such as Zika virus infection13 and Mpox,14 the adoption of
prevention measures such as pre-exposure prophylaxis (PrEP)
of HIV15 and changes in patterns of sexual behaviour due to
the rise of dating apps.16 This makes prevention and control
strategies more challenging. There is also a concerning increase in
multi-drug-resistant STIs, particularly mycoplasma genitalium17

and gonorrhoea.18 The resistance of gonorrhoea to almost all
available antibiotics, including last-line therapeutic options,19

is becoming increasingly more widespread [i.e. resistance to

azithromycin (18.6%) and decreased susceptibility to ceftriaxone
(10.8%)],20 among travellers visiting Southeast Asia.21,22

International travel plays a major role in disseminating STIs
and sexually transmitted BBVs worldwide (e.g. Mpox, Zika
virus and HIV).10,23,24 Some individuals may see travel as an
opportunity to escape from the social norms of daily life. This
creates an environment that facilitates behaviour that one would
not countenance at home.25 These changes in travellers’ sexual
behaviour may increase the risk of acquisition of STIs and
sexually transmitted BBVs.26,27 Furthermore, travelling can also
accentuate pre-existing risk factors (e.g. history of multiple sex-
ual partners and casual sex), thus increasing an individual’s
susceptibility to acquiring STIs and sexually transmitted BBVs.28

The risk of STIs and sexually transmitted BBVs increases
among travellers who engage in high risk behaviours, such
as condomless sex, increasing numbers of partners, consuming
excess alcohol and travelling for long periods.29,30 Evidence
suggests that it is important to recognize that risk levels may be
higher among some groups of travellers, such as men who have
sex with men (MSM), adventure-seeking tourists, backpackers,
VFRs, sex tourists and individuals travelling to regions with high
STI and BBV rates.31,32 It is worth noting that VFRs constitute
the largest group of travellers globally, and evidence has shown
that VFRs face a higher risk of other travel-related infectious
diseases.33

Identifying the specific risk profile within groups of travellers
will be necessary to design targeted prevention measures to
mitigate the risk of STIs and sexually transmitted BBVs. These
interventions need to be tested and evidence based. For instance,
this risk may be mitigated through appropriate, well-planned
pre-travel counselling, such as recommending safer sexual prac-
tices, use of condoms, prescription of PrEP and post-exposure
prophylaxis (PEP) for HIV and vaccination against HBV and
hepatitis A virus (HAV).34,35 The rising incidence of STIs and
BBVs among international travellers has been noted in some
countries making this a priority area for investigation.36

From a preventive and control perspective, it is vital to first
understand the extent to which international travel increases the
risk of acquisition of STIs and BBVs and the factors contributing
to their sexual acquisition. Therefore, we conducted a systematic
review and meta-analysis to quantify the prevalence/proportion-
ate morbidity of international travellers with STIs and sexu-
ally transmitted BBVs (i.e. C. trachomatis, gonorrhoea, syphilis,
trichomoniasis, Zika virus, HAV, lymphogranuloma venereum
[LGV], HIV, HBV and HCV) and the factors associated with the
diseases in this group of individuals.

Methods

Protocol and registration

Reporting of the systematic review was done in accordance
with the Preferred Reporting Items for Systematic Review and
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Meta-Analysis (PRISMA) recommendations (Supplementary mate-
rial S1).37 The study protocol was prospectively registered in
PROSPERO (registration number: CRD4202338885 7).

Variation in the protocol. Initially, the objective of the systematic
review was to determine the acquisition rate of STIs among
international travellers while overseas. Negative pre- and positive
post-travel tests are needed to confirm the acquisition of STIs
overseas. After extensive literature evaluation, studies did not
follow this approach; instead, tests were conducted once, while
overseas or upon return. Therefore, we modified the protocol (i.e.
inclusion criteria) and the objective. We revised the protocol to
focus on the prevalence/proportionate morbidity of international
travellers diagnosed with STIs during or after travel, as we could
not ascertain pre-departure STIs.

Search strategy and databases

An experienced health sciences librarian (L.E.) developed a com-
prehensive search strategy to identify all relevant publications for
the systematic review. Six electronic databases (i.e. PubMed, Sco-
pus, Web of Science, CINAHL, Embase and Cochrane Library)
were searched. The search strategy was designed to include
studies published from inception of the databases to 14 Novem-
ber 2022. We used the following Medical Subject Headings
(MeSH) terms and free text phrases in the search: ‘travellers’,
‘international travellers’, ‘abroad travellers’, ‘sexually transmit-
ted disease’, ‘sexually transmitted infections’, ‘STIs’ and ‘STD’.
Boolean operators were applied to combine the search terms.
The specific search strategies for each database are included in
Supplementary Material S2.

Eligibility criteria and study selection

All records identified in the search strategy were imported
into Endnote version 20 (Clarivate Analytics, Philadelphia, PA,
USA),38 and duplicate records were removed. We then imported
papers into Rayyan (Rayyan Systems Inc., Cambridge, MA
02142, USA; http://rayyan.qcri.org),39 for the screening process.
Two reviewers (W.S. and B.M.M.) independently conducted the
screening of articles in two stages, first by title and abstract and
then by full text to determine its eligibility against predefined
inclusion/exclusion criteria. The reasons for excluding full-text
articles were recorded. Any disagreements between the reviewers
at each stage of the selection process was resolved through
discussion until consensus was reached. The reviewers presented
substantial agreement (Cohen’s kappa = 0.8) throughout the
screening process.

The inclusion criteria for the systematic review were:

i. Analytical observational study design (i.e. cohort, case–
control, cross-sectional).

ii. Studies that enrolled adult (>18 years of age) interna-
tional travellers regardless of the reason for travel (e.g.
business, tourism, study, adventure, VFRs) or mode of
transportation.

iii. Studies that enrolled travellers who underwent screen-
ing for STIs and BBVs acquired/transmitted via sexual

transmission, such as HIV, HBV, HCV, C. trachomatis,
syphilis, gonorrhoea, Zika virus, Mpox, HAV, LGV and
trichomoniasis, either at their destination or upon returning
to their country of origin.

iv. Studies reported the prevalence/proportionate morbidity of
international travellers with asymptomatic or symptomatic
STIs and BBVs and the factors associated with sexual
transmission of STIs and BBVs within this population.
We estimated the proportionate morbidity of travellers
with STIs for each category of travellers, utilizing studies
that reported the number of STIs among ‘ill-travellers’
irrespective of cause of illness. Subsequently, we calculated
the proportionate morbidity by dividing the reported cases
of STIs by the total number of ill travellers for each included
study. Prevalence was determined by dividing the number
of reported STI cases by the total number of healthy or
asymptomatic travellers in the study.

In the current review, we have included STIs and BBVs
that can be transmitted/acquired via sexual activity, including
emerging diseases (e.g. Zika virus and Mpox). We will refer
to STIs and BBVs that can be transmitted/acquired via sexual
activity as STIs from this point forward. However, it is important
to note that some STIs have alternative modes of transmission
beyond sexual contact (e.g. syphilis can transmit vertical from
mother to child at any time during pregnancy, Zika virus is
transmitted mostly through the bite of a mosquito and HBV can
also be transmitted vertically40 and through infected blood or
body fluid). To ascertain the sexual transmission of HBV, we con-
sidered the local epidemiological context of the birth countries
of the individuals. Evidence suggests that the main transmission
route is perinatal in regions where HBV is endemic, with a
prevalence of over 2%.41 However, in non-endemic countries,
sexual transmission of HBV has become common. Therefore,
to confirm sexual transmission as the likely route, in addition
to considering the local epidemiological context, we included
studies that reported any high-risk sexual behaviours (i.e. sexual
contact with an HBV-infected individual, MSM, having multiple
sexual partners and prior or current STIs), excluding behaviours
associated with injecting drug use.6

Similarly, there is evidence that HCV can be transmitted
through sexual contact from individuals who are chronically
infected to their heterosexual partners; however, this transmis-
sion mode is relatively infrequent, occurring at a rate of just one
case per 190 000 sexual contacts.42 Furthermore, multiple studies
have reported the sexual transmission of HCV among MSM
living with and without HIV.43 Based on the available evidence,
we initially intended to include HCV as a form of STI in studies
involving MSM without a history of injecting drug use. However,
as we could not confirm sexual transmission in the referenced
articles, these were excluded.

Our review included studies that reported syphilis diagnoses
based on clinical evaluation or serological tests (in the absence
of clinical manifestations). By considering that sexual contact
is the primary mode of syphilis acquisition/transmission and
recognizing the epidemiological relevance of asymptomatic cases
(i.e. asymptomatic patients are primarily treated to mitigate
the risk of long-term complications of syphilis, rather than to

https://academic.oup.com/jtm/article-lookup/doi/10.1093/jtm/taae038#supplementary-data
https://academic.oup.com/jtm/article-lookup/doi/10.1093/jtm/taae038#supplementary-data
http://rayyan.qcri.org
http://rayyan.qcri.org
http://rayyan.qcri.org
http://rayyan.qcri.org
http://rayyan.qcri.org
http://rayyan.qcri.org
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decrease the risk of transmission for latent and late syphilis),44

the serologic criteria for these studies included the presence of
non-treponemal test positivity [e.g. rapid plasma reagin (RPR) or
the Venereal Disease Research Laboratory (VDRL) test], in com-
bination with at least one reactive specific treponemal test [e.g.
Treponema pallidum particle agglutination/haemagglutination
(TPPA/TPHA)].45 Additionally, it is worth noting that multiple
sources, including the European guideline on the management
of syphilis, emphasizes that none of the serological tests dif-
ferentiate between venereal syphilis and other non-venereal tre-
ponematoses.46 Non-venereal treponematosis, reported in trop-
ical and subtropical regions (e.g. Africa and South America),47

makes it difficult for VFRs to determine where the infection was
acquired due to limitations in diagnostic tests. The acquisition
the infection during childhood makes it challenging to ascertain
timing of syphilis infection through serologic tests. Therefore, in
the case of VFRs, we have only considered studies that diagnosed
syphilis in suggestive STI-related symptomatic travellers (i.e.
only included those with symptoms of primary infection) and
confirmed by laboratory diagnosis.

We imposed no restrictions on the language or year of pub-
lication. Studies were excluded if they only reported results on
congenital STIs, domestic travellers, individuals who had sex
with international travellers, immigrants or travellers residing
in a foreign country for more than 1 year. Conference abstracts
or proceedings, non-peer-reviewed or grey literature, retracted
articles, studies on non-human hosts, case series, case reports,
letters, commentaries and editorials were also excluded.

Classification of travellers

Studies have shown that various travellers exhibit different risk
levels for multiple health problems. Therefore, to determine
the prevalence of STIs by type of travellers, we classify them
into homogeneous groups by considering their characteristics
and purpose of travel. For this review, we classified types of
travellers into eight categories: (i) tourists, (ii) business travellers,
(iii) students, (iv) VFRs, (v) backpackers, (vi) expatriates, (vii)
international truck drivers and (viii) MSMs.

Data extraction and quality assessment

The same two reviewers (W.S. and B.M.M.) independently
extracted all relevant data from the included studies into a
spreadsheet in Microsoft Excel (Microsoft, Redmond, WA,
USA). The first reviewer (W.S.) conducted the data abstraction,
while the second reviewer (B.M.M.) double-checked the
extracted data.

The following characteristics from the studies were extracted:
first/corresponding author, year of publication, country of origin
of travellers, recruitment setting, study design, study period,
number of participants, characteristics of the study population,
symptomatic or asymptomatic travellers, mean/median duration
of travel, country of destination, type of sample/diagnostic tests
utilized, time frame for sample collection after travel and number
positive cases or prevalence of travellers with STIs. Furthermore,
information on the factors associated with STIs included
socio-demographics (e.g. age, sex, education level, marital

status, sexual orientation, occupation), trip details (e.g. the
reason for travel, duration, origin and destination), preventive
measures (e.g. attended pre-travel consultation) and sexual
behaviour (e.g. number of sexual partners during travel,
unprotected intercourse).

Quality assessment was conducted by the same two reviewers
using a modified version of the assessment tool developed by
Hoy et al.48 This tool comprises 10 items to assess the external
(i.e. the representativeness of sample, sampling frame, selection
of the sample and the response rate) and internal (i.e. the data
collection methods, the case definitions, ensuring validity and
reliability of tools, mode of data collection from the study sub-
jects, appropriate prevalence period and correct numerators and
denominators) validity of the studies. Each of the 10 items were
scored as present or absent of bias for each study. We employed
a continuous assessment approach across ten items in the risk of
bias evaluation. After summarizing the overall evaluation using
a bar chart, articles with a high score/percentage (i.e. ≥75%)
were labelled ‘good’. It is important to note that ‘good’ is not
an independent or absolute score; instead, it is a descriptive term
used to emphasize comparisons within the items of risk of bias.

Data synthesis and statistical analysis

The primary outcome of the current study was the preva-
lence/proportionate morbidity of international travellers with
STIs, while the secondary outcome was the risk factors associated
with STIs. We stratified the prevalence/proportionate morbidity
estimates of each STIs by type of travellers (i.e. tourists,
business travellers, students, VFRs, backpackers, expatriates,
international truck drivers and MSMs). Quantitative data
pooling (i.e. prevalence/proportionate morbidity meta-analysis)
using the inverse variance heterogeneity model49 and the double
arcsine transformations to stabilize the variance50 was conducted
after grouping the data by the type of travellers. Subsequently, we
employed subgroup analysis based on their clinical presentation
(i.e. symptomatic vs asymptomatic) and types of STIs. Moreover,
a narrative data synthesis of the included studies was carried
out to summarize and give contextual information on the risk
factors that contributed to STIs in travellers.

Results

Selection of studies

A total of 8856 records were retrieved [PubMed (n = 3074),
Scopus (n = 2212), Web of Science (n = 1797), Cochrane Library
(n = 28), Embase (n = 1264) and CINAHL (n = 425)]; of these,
4439 records remained after duplicates were removed. After the
title and abstract screening, 219 publications underwent full-text
screening. Thirty-two studies met the inclusion criteria and were
included in the systematic review (Figure 1).

Study characteristics

Overall, 32 studies with a total sample size of 387 731
international travellers were included. The number of travellers
per study ranged from 15251 to 102 622.52 Nineteen (n = 350 389)
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Figure 1 PRISMA flow chart to show the included studie

studies evaluated the proportionate morbidity of STIs among
symptomatic travellers, while 13 (n = 37 342) studies assessed
the prevalence of STIs in asymptomatic travellers. Apart from
one study, conducted as a case–control study,53 all used a
cross-sectional study design. All studies reported participant
country of origin; 19 (59.4%) studies included travellers from
multiple countries,52–70 four (12.5%) from the UK,54,58,69,71

three (9.4%) from the USA,72–74 two (6.3%) from Sweden,75,76

and one (3.1%) each from Finland,77 Belgium,51 Malta,78

Canada,79 Switzerland,80 North Korea81 and France.82 The
median age of the participants ranged from 2173 to 4559 years.
Destination of travel was reported in 30 studies, with Asia (n
= 17, 53.1%)52,53,55,59–61,63,65,67,69,71,75–77,80–82 and Africa (n = 12,
37.5%)51,52,54,55,60,63,69,71,73,76,80,82 being the most common travel
destinations. More than one-third (n = 11, 34.4%) of the studies
included travellers to multiple destinations. Travel duration in
the studies ranged from 660 to 44 weeks.72 More than two-third
(n = 22, 68.7%) of the studies did not report the time spent
overseas by the travellers.

Thirteen (40.6%) studies screened for HIV,52,54,55,59–65,70,73,82

10 (31.3%) for syphilis,52,55,61,63,65,70,73,77,80,81 six (18.7%) for
HBV,61,65,72,76,80,81 seven (21.8%) for C. trachomatis,56–58,66,71,73,75

seven (21.8%) for gonorrhoea,52,53,70,71,77,78,80 four (12.5%)
for Zika virus,67,69,74,79 two (6.3%) for LGV,70,78 one (3.1%)
for HAV68 and eight (25.0%) did not specify the type of
STIs.52,54,60,63,70,71,77,82 On the other hand, despite a comprehen-
sive literature search, we did not find any published articles
on MPox in travellers, except for a few case reports. In 14
(43.7%) studies, the diagnosis of STIs was performed using blood
samples,51,59,61,62,65,67,68,71–73,75,76,79,80 in three (9.4%) studies,
urine samples were used,54,57,66 in one (3.1%) study, rapid oral
HIV tests were utilized,64 three (9.4%) studies used both urine
and blood samples,69,74,77 one (3.1%) urine and rectal sample78

and in one (3.1%) study, men provided a urine sample and
women provided a self-collected vaginal swab.56 The diagnostic
procedure utilized in the remaining four (12.5%) studies was
not reported.53,55,60,70 Thirteen (40.6%) studies screened asymp-
tomatic travellers,51,53,56,57,59,62,64–66,72,75,76,81 while 19 (59.4%)
studies included symptomatic travellers.52,54,55,58,60,61,63,67–71,73,74,

77–80,82 Nineteen (59.4%) studies tested for STIs after participants
had returned from overseas,51–55,60,63,67–72,74,75,77–80 while nine
(28.1%) studies reported results at the country of destination
(i.e. while overseas).56–59,61,62,64,65,81 The characteristics of the
included study are presented in Table 1.
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Prevalence/proportionate morbidity of

international travellers with STIs

Overall, 31 studies reported on the prevalence/proportionate
morbidity of travellers with STIs.51,52,54–77,79–82 The prevalence
of asymptomatic and symptomatic travellers with STIs com-
pared to the type of traveller is summarized in Table 2 and the
Supplementary material S3.

Symptomatic international travellers

Tourists. Sixteen (50.0%) studies reported on tourists travellers (n
= 299 915),52,54,55,60,61,63,67,69–71,74,75,77,79,80,82and it was noted that
the proportionate morbidity of symptomatic tourist travellers
with STIs was higher (e.g. HIV [0.28%; 95% CI: 0.09–0.56%],
HBV [1.15%;95% CI: 0.00–4.81%], C. trachomatis [1.59%;
95% CI: 0.68–3.66%], syphilis [0.44%; 95% CI: 0.04–1.15%],
gonorrhoea [0.95%; 95% CI: 0.00–3.73%] and Zika virus
[0.08%; 95% CI: 0.00–0.58%]) than in symptomatic student
travellers.

Students. Five (15.6%) studies reported on symptomatic students
(n = 3568),52,55,61,63,73 and the proportionate morbidity of symp-
tomatic students with STIs was lower (i.e. syphilis [0.23%; 95%
CI: 0.04–1.30%], C. trachomatis [0.23%; 95% CI: 0.04–1.30%]
and unspecified STIs [1.02%; 95% CI: 0.00–5.63%]), compared
to other type of symptomatic travellers, except for HIV (0.93%;
95% CI: 0.00–4.31%).

Business travellers. Five (15.6%) studies reported on business trav-
ellers (n = 31 053),52,55,61,63,82 and the proportionate morbidity of
symptomatic business travellers with unspecified STIs was higher
1.73% (95% CI: 0.00–8.94%) than in symptomatic student
travellers.

VFRs. Four (12.5%) studies reported on VFRs travellers (n
= 9388),52,55,61,63 and the proportionate morbidity of symp-
tomatic VFRs with STIs was higher (e.g. syphilis [1.67%;
95% CI: 1.03–2.81%] and unspecified STIs [1.62%; 95% CI:
0.00–7.10%]) than in symptomatic student travellers.

Backpackers. One (3.1%) study reported on backpackers (n
= 5702),58 and the proportionate morbidity of symptomatic
backpackers with C. trachomatis (6.58%; 95% CI: 5.96–7.25%)
was higher than in the other groups of symptomatic travellers.

Expatriates. One (3.1%) study reported on expatriate travellers
(n = 42),82 and the proportionate morbidity of symptomatic
expatriates with unspecified STIs (4.76%; 95% CI: 1.32–
15.79%) was higher than in the other groups of travellers.

MSMs. Two (6.2%) studies reported on MSM travellers (n
= 721),68,78 and the proportionate morbidity of symptomatic
MSM travellers with STIs was higher (i.e. HIV [2.50%; 95% CI:
0.44–12.88%], gonorrhoea [4.17%; 95% CI: 1.1.5–13.98%],
LGV [4.17%; 95% CI: 1.1.5–13.98%] and HAV [20.0%; 95%
CI: 14.99–26.17%]) than in the other groups of symptomatic
travellers. Notably, these studies exclusively focused on MSM
tourists.

Asymptomatic international travellers

Tourists. One (3.1%) study reported on tourist travellers,75 and
the prevalence of asymptomatic tourist travellers with STIs was
lower (i.e. C. trachomatis [0.02%; 95% CI: 0.00–0.03%] than
in other types of asymptomatic travellers.

Students. Two (6.2%) studies reported on student travellers
(n = 12 575),65,81and the prevalence of asymptomatic student
travellers with STIs was higher (e.g. HBV [1.76%; 95%
CI: 0.26–4.28%], syphilis [0.43%; 95% CI: 0.00–1.22%])
than in asymptomatic tourist travellers. Notably, one study81

reported zero prevalence of syphilis among asymptomatic
students, which may contribute to a higher combined effect size
estimate.

Business travellers. Two (6.2%) studies reported on business trav-
ellers (n = 11 210),65,81 and the prevalence of asymptomatic
business travellers with STIs was higher for syphilis (0.74%;
95% CI: 0.00–2.24%) than in the other groups of asymptomatic
travellers. Additionally, the prevalence of asymptomatic business
travellers with HBV was 1.56% (95% CI: 0.00–5.03%).

VFRs. One (3.1%) study reported on VFRs travellers (n
= 1092),64and the prevalence of asymptomatic VFRs with STIs
was higher for HIV (0.37%; 95% CI: 0.14–0.94%) than in the
most groups of asymptomatic travellers.

Backpackers. Three (9.4%) studies reported on backpackers’
travellers (n = 863),56,57,66 and the prevalence of asymptomatic
backpackers with C. trachomatis was higher (3.92%; 95%
CI: 2.72–5.32%) than in the other groups of asymptomatic
travellers.

Expatriates. Three (9.4%) studies reported on expatriates (n
= 7361),51,62,76 and the prevalence of asymptomatic expatriates
with HIV was higher (0.75%; 95% CI: 0.00–2.01%) than in the
most groups of asymptomatic travellers, except MSM travellers.
Additionally, the prevalence of asymptomatic expatriate trav-
ellers with syphilis and HBV was found to be 0.11% (95% CI:
0.05–0.26%) and 0.31% (95% CI: 0.14–0.55%), respectively.

International truck drivers. One (3.1%) study reported on truck
drivers (n = 3763),59 and the prevalence of asymptomatic truck
drivers with HIV was 1.5% (95% CI: 1.14–1.93%).

MSMs. One (3.1%) study reported on MSM travellers
(n = 478),72 and the prevalence of asymptomatic MSM travellers
with STIs was higher (e.g. HBV [25.0%; 95% CI: 21.23–
28.96%], HIV [26.0%; 95% CI: 22.21–30.05%]) than in the
other groups of asymptomatic travellers.

Factors associated with STIs among international

travellers

Eleven (34.4%) studies reported on the factors associated with
STIs and sexually transmitted BBVs.51–54,56,57,59,65,66,71,72 The spe-
cific risk factors associated with sexual transmission of STI and
BBV and by type of traveller are presented in Table 3.

https://academic.oup.com/jtm/article-lookup/doi/10.1093/jtm/taae038#supplementary-data
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Tourists. One study reported on HIV,54 and prior STIs (odds ratio
[OR]: 6.27; 95% CI: 4.95–7.59) were the only significant inde-
pendent risk factors.54 Another study53 reported on gonorrhoea,
and the risk factors were heterosexual men (OR: 4.08; 95%
CI: 3.66–4.56) and travellers originating from Norway (OR:
1.48; 95% CI: 1.26–1.73) and Finland (OR: 1.37; 95% CI:
1.15–1.62) compared with Sweden. Two studies52,71 reported on
unspecified type of STIs, and the risk factors were duration of
travel < 1 month (OR: 1.25; 95% CI: 1.01–1.56), VFRs (OR:
2.12; 95% CI: 1.62–2.78), not having received professional pre-
travel health advice (OR: 1.50; 95% CI: 1.20–1.87), travel to
Southeast Asia (OR: 4.34; 95% CI: 2.71–6.96), Sub-Saharan
Africa (OR: 2.32; 95% CI: 1.45–3.73) and South America (OR:
3.07; 95% CI: 1.80–5.25).

Business travellers/students. One study reported on syphilis,65 and
the risk factors were business-type travellers (OR: 3.02; 95%
CI: 2.03–4.49), students (OR: 1.98; 95% CI: 1.29–3.06) and
travellers who originated from Europe (OR: 7.34; 95% CI:
3.53–15.27), North (OR: 5.00; 95% CI: 2.34–10.68) and South
America (OR: 19.30; 95% CI: 8.81–42.29) compared with Asia.

VFRs. One study reported on HIV,64 and the risk factors were
men (OR: 2.33; 95% CI: 1.34–3.14), frequent number of visits to
the country of origin in the past 5 years (OR: 2.1; 95% CI: 1.56–
2.94) and having sexual contact with a commercial sex worker
(CSW) (OR: 2.05; 95% CI: 1.46–2.88).

Backpackers. Three studies reported on C. trachomatis,56,57,66 and
the risk factors were staying at a beachside hostel (OR: 3.19;
95% CI: 0.88–11.6)56 and travelling for more than 4 months
(OR: 2.63; 95% CI: 0.83–8.40) (the study’s cut-off value to
ensure the significance levels were P < 0.1).56 However, no asso-
ciation were found for alcohol use, unprotected sex, multiple
sexual partners and travelling with a partner.

Expatriates. One study reported on HIV,51 and the risk factors
were having prior STIs (OR: 8.30; 95% CI: 2.80–25.20), engag-
ing with multiple sexual partners (OR: 7.10; 95% CI: 1.2–42.0),
having sexual contact with a CSW (OR: 10.80; 95% CI: 1.60–
71.90) and sexual contact with local women (OR: 14.7; 95% CI:
2.81–76.90).

International truck drivers. One study examined factors associated
with HIV59 and found that Russian truck drivers (OR: 2.23;
95% CI: 1.14–4.37), MSM (OR: 49.77; 95% CI: 8.61–270.99),
being single (OR: 2.79; 95% CI: 1.25–9.19), unprotected sex
while travelling (OR: 5.0; 95% CI: 2.61–9.10) and having prior
‘STIs’ (OR: 4.66; 95% CI: 2.60–8.36) were associated with an
increased odds of HIV infection.

MSMs. One study reported on HBV,72 and the risk factors were
having concurrent HIV infection (OR: 2.43; 95% CI: 1.77–
3.33), not being vaccinated (OR: 2.23; 95% CI: 1.61–3.41) and
older age (OR: 1.49; 95% CI: 1.31–1.70). However, there was
no statistical association between travelling to an HBV-endemic
country (i.e. the national prevalence of HBV surface antigen in
birth or visited country was ≥8%) and race/ethnicity.

Quality assessment

Overall, several articles received good scores, including uniform
data collection methods for all participants (n = 32, 100.0%),
appropriate case definitions (n = 30, 93.7%), validation and
reliability of study tools (n = 29, 90.6%), the length of shortest
prevalence period (n = 29, 90.6%) and direct data collection
from participants (n = 24, 75.0%). However, deficiencies were
observed in components related to external validity, such as the
representativeness of the population (n = 11, 34.4%) and the
potential for non-response bias (n = 12, 37.5%). The details of
the risk of bias assessment are reported in Supplementary mate-
rials S4 and S5.

Discussion

This systematic review and meta-analysis revealed that the
prevalence/proportionate morbidity of travellers with STIs
varied across the different groups of travellers, with lower rates
among business travellers and higher rates in backpackers and
VFRs with significantly higher rates among MSM travellers.
Similarly, our review found that the risk of STIs in travellers
varies depends on factors such as the destination (e.g. regions
like Southeast Asia showing a higher risk) and the impact of
pre-travel consultation and vaccination against HBV, which
contributes to decreasing the risk of both STIs and sexually
transmitted BBVs. Our findings are in line with a previous
review that suggests international travellers who had casual
sexual encounters were associated with an increased risk of
acquiring STIs.30 Additionally, our findings align with Australia’s
fourth national STIs strategy framework, which has identified
travellers as a priority population due to their increased risk of
STI acquisition and the potential impact of onward transmission
while travelling in a country.83 Moreover, the Public Health
Agency of Canada recommends considering an individual’s
travel history as an integral part of the risk assessment for STIs.84

The variation in STI prevalence/proportionate morbidity
among different groups of travellers may be attributed to the
specific characteristics of each traveller. For instance, MSM
travellers were found to have a high prevalence of STIs (>25%).
This is not an unexpected finding as MSM have been found
to have higher rates of STI diagnosis than other population
groups in general;85 however, it is of note that the available
evidence included in this review is insufficient to draw a firm
conclusion regarding the specific reasons for this result as the
finding came from only one study.72 Further research is needed
in this area. It was observed that MSM who received HBV
vaccination before travelling had a lower risk of infection.86

This is not an unexpected finding. It is of note, however, that
the included study only tested for hepatitis B core antibody,
which does not differentiate between acute and chronic HBV
infection. The inclusion of possible chronic carriers could lead
to overestimating the risk of HBV acquisition. Similarly, our
review identified a high prevalence/proportionate morbidity
of backpackers with STIs, with the majority being young,
sexually active males who outnumbered other travellers. These
populations have been found to engage in sexual behaviours that
place them at an increased risk of STI acquisition;87 however,
despite this known risk, they don’t get checkups or if they

https://academic.oup.com/jtm/article-lookup/doi/10.1093/jtm/taae038#supplementary-data
https://academic.oup.com/jtm/article-lookup/doi/10.1093/jtm/taae038#supplementary-data
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get symptoms, they don’t get treatment while travelling due to
language barriers and cultural differences.88 Traveller often cross
multiple countries before reaching their intended destinations,89

which can facilitate wider spread of STIs. Financial constraints
may discourage travellers from seeking healthcare even if they
experience clinical symptoms.90 Multiple factors are likely to
contribute to the variations in the prevalence/proportionate
morbidity of travellers with STIs. It would be useful if future
prospective studies focus on differentiating the factors that may
influence the acquisition or the diagnosis of STIs among different
travelling populations.

Although the prevalence/proportionate morbidity of trav-
ellers with STIs varied among the different groups, certain risk
factors were found to be consistent among all travellers. These
included behavioural factors (e.g. having multiple sexual part-
ners, unprotected sexual intercourse, use of injectable drugs and
having sex with sex workers) and demographic factors (e.g. older
age, male, low education level, solo travellers). These risk factors
are similar to those observed in the general population (non-
travellers).91,92 This highlights the utility of using known risk
factors for STI acquisition and transmission in the context of
travel until more specific travel-related information is available.
Well-established prevention and control measures for general
populations might help to mitigate the transmission and impact
of STIs among travellers. However, distinct travel-related risk
factors for STIs were identified that supports the need to develop
travel-specific prevention and control measures, e.g. risk factors
such as short-term travel, Southeast Asian destination, VFR
travel, not being vaccinated against HBV and lack of pre-travel
advice more generally.

A short duration of travel (less than a month) was associated
with an increased risk of STIs in the paper by Matteelli A and
colleagues.52 This finding aligns with the US Centres for Disease
Control and Prevention (CDC) report, which indicates that most
travel-related infectious diseases occur within the initial month
of travel.93 Caution is warranted when interpreting this data,
as establishing a causal relationship between acquisition of STIs
and shorter trip duration is challenging. The observed risk might
simply be due to most travellers going on short trips, rather than
any risk inherent in short trips. Consequently, the link between
the duration of travel and the risk of STIs may be complex and
multifactorial, depending on the risk behaviours of travellers, the
nature of specific STIs and the different incubation periods of
these infections. In contrast, a study by Crawford et al.29 revealed
that extended stays at travel destinations could increase the high-
risk sexual behaviours of travellers. One could postulate that
spending an extended period in a travel destination may foster
a sense of familiarity with the local community, culture and
environment, potentially resulting in increased sexual activity
with locals and consequent increase in acquisition of STIs. An
investigation of international backpackers staying in Australia
between 4 and 12 weeks reported that 55% of those who tested
positive for C. trachomatis had engaged in sexual contact with
‘locals’ (i.e. people living permanently in Australia).66 However,
existing evidence indicates that the impact of travel duration on
the risk of STI acquisition varies. These findings highlight the
complexity of developing safer sex messages and care plans for
travellers.

The geographic region visited by travellers has been shown
to play a significant role in the acquisition and transmission
of STIs.32 The findings of our review demonstrate an increased
risk of STIs among travellers returning from Southeast Asia.
This finding is particularly concerning given that Southeast Asia
has been identified as a region experiencing a high incidence of
antimicrobial resistance, including the spread of drug-resistant
STIs.94,95 A review conducted by Vicente et al.22 identified South-
east Asia as the geographical hotspot for the emergence and
acquisition of drug-resistant gonorrhoea. The first global reports
of multi-drug resistant STIs, notably gonorrhoea, were identi-
fied in Australia and the UK among travellers returning from
Southeast Asia.18 Therefore, to reduce the transmission of STIs,
it is crucial for practitioners providing care to travellers to design
messages incorporating the geographic location of travel, as well
as the travellers’ involvement in high-risk sexual activity in those
regions.

Our review identified that compared to non VFR travellers,
VFR travel is associated with an increased risk of STIs along with
the known increased risk of other infectious diseases.96 Com-
pounding this problem, <16% of VFRs travellers seek pre-travel
consultation, compared to 62% in other groups of travellers
(i.e. tourist travellers).97 This finding highlights the importance
of investigating and targeting the unique factors that contribute
to the vulnerability of VFRs to reduce the transmission and
acquisition of STIs within this group.

Our review also found that travellers who sought pre-travel
advice had a lower risk of STIs. Travellers who seek pre-travel
advice likely differ from those who do not seek advice, i.e. the for-
mer may be more inclined to take preventive measures. Health-
care providers should be familiar with current STI prevention
recommendations outlined by various studies and guidelines.93,98

These recommendations include ensuring current vaccinations
against HBV, offering pre-exposure prophylaxis for HIV and
encouraging consistent condom use. A comprehensive package of
customized pre-travel advice might enhance awareness of STIs,
modify high-risk sexual behaviours and mitigate the transmission
of STIs. In particular, evidence has shown that consistent condom
use reduces the incidence of STIs.99

In the current review, determining the timing of acquisition
of an STI can be challenging, particularly for diseases with long
incubation periods like HBV. The asymptomatic transmission
of some STIs (e.g. syphilis, HIV and C. trachomatis) further
complicates matters, along with the variable incubation periods
of STIs. For example, gonorrhoea, HIV, syphilis (chancre) and C.
trachomatis have short incubation periods (1–4 weeks);100 this
may result in the first signs or symptoms of the disease appearing
during the travel period or shortly after arrival home. In con-
trast, other STIs can have longer incubation times (HBV and
human papillomavirus), resulting in symptoms not appearing
until months or even years after acquisition.100,101 Some travellers
will be unaware that they have acquired an STI during their trav-
els. The long incubation periods of some STIs and the absence
of baseline (prior to travelling) STI testing/screening makes it
impossible to document a clear causal link between the travel
and the infection. Additionally, only a limited number of studies
(n = 7, 21.8%) reported the time between the onset of clinical
symptoms and the date of return or clinic investigations. This
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further complicates the efforts to establish a definitive link and
may contribute to discrepancies in the prevalence of travellers
with STIs.

It is also worth noting that out of the 32 studies, 19 included
testing/screening for symptomatic STIs in travellers. Given that
the majority of STIs are asymptomatic,102 many travellers are
unaware that they have an STI and may not seek medical atten-
tion in the absence of symptoms. This means the reported preva-
lence of travellers with STIs is likely underestimated. Moreover,
our findings revealed higher proportionate morbidity of symp-
tomatic VFRs travellers with STIs [e.g. HIV (0.72%) and syphilis
(1.67%)], backpackers [C. trachomatis (6.58%)] and expatriates
[unspecified STIs (4.76%)], while there was a higher prevalence
of asymptomatic STIs among MSM travellers [HIV (26.0%),
HBV (25.0%)] and business travellers [syphilis (0.74%)]. The
overall findings of the review support the recommendations of
the US CDC that travellers who engage in high-risk sexual activ-
ity during their trips should undergo post-travel counselling and
STIs screening before engaging in sexual activity upon return.93

The most common STIs identified in our review varied by
category of travellers. For instance, C. trachomatis was most
common in backpackers; gonorrhoeae in MSM; syphilis in VFR;
and HIV, HAV, HBV and LGV in MSM. Our findings somewhat
align with a study conducted by Ansart S et al.,103 where the main
STIs diagnosed among travellers returning from the tropics were
gonorrhoea, herpes simplex virus 2, C. trachomatis, syphilis and
HIV, whereas the study by Hawkes S et al.71 reported that among
UK travellers returned from overseas, STIs identified included
gonorrhoea, C. trachomatis, primary human papillomavirus,
primary herpes simplex and trichomonas vaginalis. However, the
studies are not fully comparable, as our study investigated the
prevalence/proportionate morbidity of STIs categorized by type
of travellers. In addition, the variations in reported spectrum of
STIs between our study and other reports may be due to the
inclusion criteria of our review, which focuses on common types
of STIs and sexually transmissible BBVs (i.e. C. trachomatis,
gonorrhoea, syphilis, trichomoniasis, Zika virus, HAV, LGV, HIV,
HBV and HCV). The current review had several limitations.
Firstly, it was impossible to estimate the destination-specific
prevalence/proportionate morbidity of travellers with STIs, given
that travel details such as trip destination and duration were
unavailable in most studies. Secondly, travellers were tested while
overseas or upon return and none of the studies had a pre-travel
STIs test to rule out the possibility of STIs prior to international
travel, precluding the STIs acquisition rate calculation. Thirdly,
the generalizability of the findings may be limited, as more
than two-third of the studies (68.42%) included international
travellers from Europe and USA, and behavioural factors and
risk profiles may differ for travellers from other regions (e.g.
Asia, Latin America). Fourthly, establishing a causal link between
travel and the acquisition of STIs is challenging due to absence
of pre-travel testing and prolonged incubation period. Fifthly, we
have included studies reporting syphilis among VFRs with sug-
gestive signs of STIs or symptomatic travellers; however, diagnos-
ing syphilis cases among VFRs is challenging. The non-specific
nature of clinical presentations for STIs/concurrent symptoms
of multiple STIs, combined with the inability of the serologic
tests to differentiate venereal syphilis to other non-venereal tre-
ponematoses, makes it difficult to ascertain the timing of syphilis

infection and the proportionate morbidity of syphilis within this
population. Finally, the longer a traveller stays in a particular area
(e.g. long-term travellers or expatriates), the less likely they are
to present to a medical facility and be asked about their travel
history, potentially leading to inadequate information capture.
Thus, the study was restricted to travellers with stays of up to
1 year.

In conclusion, the prevalence/proportionate morbidity of
travellers with STIs varied among different types of travellers.
The risk factors for contracting an STI were found to be
VFRs, short-term travel, lack of pre-travel advice and not being
vaccinated against HBV. There are significant implications for
travel medicine, highlighting the need for targeted interventions
to mitigate travel-related STIs for all traveller groups. Healthcare
providers need tailored prevention strategies to reduce the
risk of STIs among travellers, especially those at higher risk.
Additionally, travellers need to be encouraged to attend pre-
travel consultations and accept appropriate vaccinations to help
reduce their risk of STIs. Lastly, further research is needed to
validate the effectiveness of pre-travel advice in among travellers.
Investigation of effective, evidence-based strategies to encourage
travellers to practice safer sex, and reducing STIs acquisition
rates should be a priority.
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