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Abstract

Background: International travellers may seek care abroad to address health problems that arise 

during their trip or plan healthcare outside their country of residence as medical tourists.

Methods: Data were collected on travellers evaluated at GeoSentinel Network sites who reported 

healthcare during travel. Both unplanned and planned healthcare were analysed, including the 

reason and nature of healthcare sought, characteristics of the treatment provided and outcomes. 

Travellers that presented for rabies post-exposure prophylaxis were described elsewhere and were 

excluded from detailed analysis.

Results: From May 2017 through June 2020, after excluding travellers obtaining rabies post-

exposure prophylaxis (n = 415), 1093 travellers reported care for a medical or dental issue that 

was an unanticipated part of the travellers’ planned itinerary (unplanned healthcare). Travellers 

who sought unplanned healthcare abroad had frequent diagnoses of acute diarrhoea, dengue, 

falciparum malaria and unspecified viral syndrome, and obtained care in 131 countries. Thirty-

four (3%) reported subsequent deterioration and 230 (21%) reported no change in condition; a 

third (n = 405; 37%) had a pre-travel health encounter. Forty-one travellers had sufficient data 

on planned healthcare abroad for analysis. The most common destinations were the US, France, 

Dominican Republic, Belgium and Mexico. The top reasons for their planned healthcare abroad 

were unavailability of procedure at home (n = 9; 19%), expertise abroad (n = 9; 19%), lower 

cost (n = 8; 17%) and convenience (n = 7; 15%); a third (n = 13; 32%) reported cosmetic or 

surgical procedures. Early and late complications occurred in 14 (33%) and 4 (10%) travellers, 

respectively. Four travellers (10%) had a pre-travel health encounter.

Conclusions: International travellers encounter health problems during travel that often could 

be prevented by pre-travel consultation. Travellers obtaining planned healthcare abroad can 

experience negative health consequences associated with treatments abroad, for which pre-travel 

consultations could provide advice and potentially help to prevent complications.
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Introduction

International tourist arrivals had been increasing at a rate of 4–6% annually for several years 

before the SARS-CoV-2 pandemic occurred, reaching 1.5 billion arrivals in 2019.1 During 

2020, international tourist arrivals declined by 73% compared with 2019 but have been 

rebounding.1 High travel volume is likely associated with a substantial number of travellers 

that encounter health problems during travel. Although many of these health problems may 

be mild and may resolve spontaneously, some travellers need to, or choose to seek medical 

evaluation in foreign countries.2–5 However, the characteristics, clinical illness patterns 

and outcome of travellers who visit healthcare facilities abroad have rarely been described 

systematically or at a global level.

At the same time, planned travel abroad for healthcare has also increased rapidly in 

recent years, driven by a variety of motivations including economic, cultural, ethical and 

legal constraints.6–8 Popular interventions include joint, cosmetic and dental procedures, 

cardiac surgery, reproductive care (e.g. in vitro fertilization, abortion, surrogacy) and organ 

transplantation.6,9 Travel to another country for the purpose of obtaining medical care 

is referred to by various terms including medical tourism, cross-border healthcare and 

preplanned international travel for medical care.10,11 A standardized approach to collect 

data including demographics, procedures sought and outcomes can provide insight into 

anticipated healthcare challenges that medical providers can use to advise patients seeking 

healthcare abroad or to evaluate them after returning from their treatments abroad.

This prospective project aimed to describe the epidemiological and clinical pattern of travel-

related healthcare encounters among travellers seen in the GeoSentinel Network, a global 

network of travel and tropical medicine providers that monitors travel-related morbidity 

and collects data on international travellers, including travel exposure and diagnoses.12 This 

descriptive analysis included data both from travellers whose main purpose of travel was 

to obtain healthcare abroad (planned healthcare) and travellers who obtained healthcare 

abroad that was not the main purpose of travel (unplanned healthcare). The analysis aimed 

to describe the travellers who obtained healthcare abroad and reasons for healthcare visits 

during travel, types of treatment, antibiotic use, response to treatment and relationship of the 

healthcare abroad with the subsequent reason for care at a GeoSentinel Network site.

Methods

Data source

The GeoSentinel network consists of 68 specialized travel and tropical medicine clinical 

sites in 28 countries on 6 continents at the time of this enhanced surveillance project.12 All 

sites see international travellers either pre-, during and also post travel. These sites collect 

de-identified data on international travellers, including demographics, trip details, region and 

country of exposure, clinical information and diagnoses; clinical treatment and outcomes are 

not reported routinely.

The GeoSentinel Network developed supplemental data collection forms to collect 

additional information specifically for patients presenting to GeoSentinel sites during or 
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after a trip outside of their country of residence from 1 May 2017 to 30 June 2020, 

and who had received medical or dental care during travel. Data collected included the 

destination where healthcare was obtained (i.e. destination country), country where a disease 

or injury occurred (i.e. country of exposure), type of facility, nature of healthcare sought, 

type of procedure, treatment or surgery received, the outcome and the patients’ purpose for 

seeking care outside of their country of residence. GeoSentinel’s data collection protocol has 

been reviewed by a human subjects’ advisor at CDC’s National Center for Emerging and 

Zoonotic Infectious Diseases and is classified as public health surveillance and not human 

subjects’ research.

Inclusion and exclusion criteria

Patients presenting at a GeoSentinel clinic from 1 May 2017 to 30 June 2020, who 

reported unplanned or planned healthcare during their recent trip, regardless of reason for 

attendance at the clinic, and for whom a supplemental data collection form was completed, 

were included. Presentation could be during, or after travel. Healthcare included medical 

care, dental care, surgical care or other health services that were provided by healthcare 

professionals or at local healthcare facilities during travel. Patients who self-treated with 

over-the-counter medications were excluded. Excluded from detailed analysis were patients 

that consulted a GeoSentinel site whose only diagnosis was a reported bite, scratch, sting 

or other exposure to animals during travel for which they received rabies post-exposure 

prophylaxis during or after travel, because they were previously analysed and reported.13,14

Statistical analysis

Data for unplanned and planned travel were analysed separately. Descriptive analyses were 

performed using Microsoft Excel and SAS Enterprise Guide v7.1 (SAS Institute Inc., Cary, 

NC, USA).

Results

Among >60000 records in the GeoSentinel database during 1 May 2017 to 30 June 2020, 

1549 travellers had enhanced data forms on medical or dental issues abroad and met the 

inclusion criteria (Figure 1). Excluding 415 travellers that presented for rabies post-exposure 

prophylaxis and described elsewhere,13,14 1134 travellers were assessed for healthcare 

received abroad. Among these travellers, 1093 had unplanned healthcare abroad and 41 

had planned healthcare abroad.

Travellers with unplanned healthcare abroad

During the study period, 1093 travellers received unplanned healthcare in 131 countries 

(Figure 2). Median age was 36 years (range: <1–94); 597 (55%) were female, and children 

under 18 years of age accounted for 116 (11%) travellers (Table 1). About a third of 

travellers (n = 405; 37%) reported having a pre-travel healthcare encounter. The most 

common reasons for travel were tourism (n = 493; 45%), visiting friends or relatives (n 
= 240; 22%) and volunteerism (n = 119; 11%), including missionary, humanitarian or 

community service work. Among 979 travellers with data available on the geographic 

region where disease was acquired or the adverse health event took place that required 
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healthcare, the regions visited most commonly were sub-Saharan Africa (n = 288; 29%), 

Southeast Asia (n = 170; 17%) and South-Central Asia (n = 140; 14%) (Table 1). Among 

the 1093 travellers who received unplanned healthcare abroad, the most frequently reported 

destination countries for healthcare were India (n = 110; 10%), Thailand (n = 60; 5%) and 

Mexico (n = 45; 4%) (Table 2).

Unplanned healthcare was obtained most frequently for evaluation of medical conditions 

(n = 1058; 97%), followed by injury (n = 30; 3%) and dental care (n = 5; 0.5%). The 

most common interventions received abroad were diagnostic procedures (n = 810; 35%), 

antimicrobials (n = 771; 33%), medical observation (n = 394; 17%) and injection/infusions 

(n = 302; 13%). The most frequent healthcare settings were hospitals (n = 617; 56%), 

outpatient clinics (n = 211; 19%) and private physician’s offices (n = 111; 10%). Few 

patients had complications (n = 13; 1%) from the healthcare they obtained abroad. Patients 

reported that their presenting conditions were completely resolved (n = 176; 16%), improved 

(n = 640; 59%) or unchanged (n = 230; 21%); few patients (n = 34; 3%) subsequently 

deteriorated. Among 1488 diagnoses made in 1093 patients, the top four diagnoses were 

acute diarrhoea (n = 119), uncomplicated dengue (n = 88), falciparum malaria (n = 81) and 

unspecified viral syndrome with or without rash (n = 66) (Table 3). Completed reports on 

healthcare exposure during travel were more frequently obtained from travellers evaluated at 

GeoSentinel sites after travel (n = 1004; 92%) rather than during travel (n = 87; 8%).

Travellers with planned healthcare abroad

Forty-one travellers sought planned healthcare abroad in 20 countries. Median age was 

41 years (range: 2–81); 25 (63%) were female (Table 1). The most common reasons for 

planned travel were unavailability of the procedure where the patient resided (n = 9; 22%), 

clinical expertise abroad (n = 9; 22%), lower cost (n = 8; 20%), greater convenience (n = 

7; 17%), seeking a second opinion (n = 4; 10%), care provided by a trusted known doctor 

(n = 3; 7%) and anonymity (n = 1; 2%). Despite planning for healthcare abroad, only 

four travellers (10%) reported having a pre-travel healthcare encounter (Table 1). The most 

common destination countries where travellers obtained planned healthcare were the United 

States (n = 6; 15%), France (n = 5; 12%), the Dominican Republic (n = 4; 10%), Belgium (n 
= 3;7%) and Mexico (n = 3; 7%) (Table 2). The most frequent types of planned healthcare 

were for medical care (n = 19; 46%), cosmetic procedures (n = 9; 22%), surgical care (n = 4; 

10%) and check-up or consultation (n = 4; 10%). Procedures included surgeries (cosmetic, 

cardiac, cholecystectomy, herniorrhaphy, ophthalmologic, orthopaedic and laryngomalacia 

surgery), obstetric care and dental care.

The most frequent healthcare settings were hospitals (n = 25; 61%), outpatient clinics (n 
= 8; 20%) and free-standing surgical facilities (n = 3; 7%); for five patients (12%) the 

healthcare facility was not reported. Median length of stay at hospitals was 6.5 days (range 

0–30). Twenty-three (57%) patients reported uneventful courses, 14 (33%) experienced early 

complications (infection, pain, repeat procedures within 30 days of healthcare encounter) 

and 4 (10%) reported late complications (infection, fistula 30 days or more after healthcare 

encounter). Among 16 patients given antimicrobial therapy, the most common agents 

received were cephalosporin (n = 5) and penicillin (n = 3) antibiotics. Twenty-two (54%) 
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patients who received planned healthcare abroad were hospitalized; 13 (32%) of the 41 

were hospitalized after return from travel. The diagnoses for which travellers were seen at 

GeoSentinel sites after their planned healthcare abroad included: atypical mycobacterial skin 

lesion (3), skin and soft tissue infection (3), bacteremia (2), cutaneous leishmaniasis (2) and 

schistosomiasis (2) (Table 4).

Discussion

International travellers may encounter healthcare abroad because of health problems that 

arise as a result of acute travel-related illness, exacerbations of pre-existing conditions 

or from plans made in advance to obtain care at the destination. This study provides 

a more in-depth understanding about the type of facilities where travellers sought care, 

interventions received, invasive procedures and antibiotics used, and outcomes. Reasons for 

obtaining unplanned healthcare during travel frequently included conditions that could have 

potentially been prevented through a comprehensive travel consultation with vaccinations 

and preventive advice, including use of malaria prophylaxis, insect avoidance methods, 

self-treatment of diarrhoea and injury prevention. Reasons for obtaining planned healthcare 

abroad varied. Among all who obtained care in another country, most reported favourable 

outcomes of their condition although some deterioration or associated complications were 

reported.

Previous studies have found that a substantial proportion of travellers developed health 

problems during travel and a broad range may obtain healthcare abroad.2–5 Among 628 

travellers from the Boston area surveyed, 49% reported health problems during travel, 

7% sought medical care and 1% required hospitalization abroad.3 Similarly, among 460 

travellers recruited in a Finnish travel clinic, 76% reported illness during travel; 13% 

sought medical evaluation and 0.9% were hospitalized abroad.4 Among 198 short-term 

volunteers from Europeto Cambodia, 57% sought medical assistance.5 However, details of 

the travellers’ healthcare abroad were not studied. In a recent study of 517 U.S. residents 

travelling internationally for a planned medical or dental surgery, treatment or procedure, 24 

(5%) reported an unexpected or undesirable oucome as a result; 18 (64%) of the 24 needed 

to see a healthcare provider after returning to the United States.11

Unplanned healthcare

Among this cohort of travellers seen in GeoSentinel clinics during or after their trip, 1093 

travellers sought care for a medical or dental issue that was an unanticipated part of the 

travellers’ planned itinerary (unplanned healthcare). Unplanned healthcare was received in a 

diverse range of 131 countries reflecting both the broad capture of travel destination among 

the GeoSentinel network and the wide geographical risks of health problems during travel 

(Figure 2).

The diagnosis of health problems abroad and treatment received was also varied. Dengue, 

malaria and unspecified febrile illnesses were among the common diagnoses abroad, which 

substantiate other studies that highlighted fever as a major problem among travellers.15,16 

Our study identified the receipt of an antimicrobial agent while abroad in up to one-third of 

travellers and up to 13% received injections or infusion. There are potential risks especially 
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if given in resource-limited locations with suboptimal quality healthcare and limited 

means for infection prevention and control, including the use of improper medications, 

poor medication quality or procedure-related infection.17–19 Moreover, unnecessary use of 

antibiotics during travel may contribute to increasing antimicrobial resistance in the global 

context as previously reported in several studies.20–23

In our study, only 37% of those reporting unplanned healthcare abroad obtained pre-travel 

advice, raising concerns about knowledge regarding how to choose optimal healthcare 

facilities if the need arose. Pre-travel consultation might have prevented the need for care 

abroad, especially when considering the top three diagnoses in our study: acute diarrhoea, 

uncomplicated dengue and falciparum malaria. The pre-travel consultation would include 

a discussion about what to do if a traveller becomes ill and how to select optimal 

care abroad. Travellers should be advised to investigate the quality and accreditation 

of healthcare facilities, utilizing resources such as the ISTM Global Travel Clinic 

Directory (https://www.istm.org/AF_CstmClinicDirectory.asp) or the Joint Commission 

International for accredited organizations (https://www.jointcommissioninternational.org/

about-jci/accredited-organizations/), and to seek information from the traveller’s own 

national agency (e.g. US Department of State; https://travel.state.gov/content/travel/en/

international-travel/before-you-go/your-health-abroad.html). Furthermore, travellers should 

be advised to seek care from providers with Certificate in Travel Health™ if possible.

The Covid-19 pandemic has raised more uncertainty about travel and concern about 

potentially unexpected need for medical evaluation and treatment during travel. During 

this period, travellers may have secured travel assistance programs such as travel health 

insurance and medical evacuation insurance that might help to locate appropriate providers 

and healthcare facilities for the traveller. Hence, travel assistance programs may be 

underutilized sources that could contribute detailed understanding about during-travel 

unplanned healthcare needs. Moreover, the digital era has led to the development of many 

mobile applications related to travellers’ health, which should be explored as possible 

solutions to improve healthcare during travel.

Planned healthcare

Travellers who received planned healthcare abroad (some also known as medical tourists) 

are well known in the tourism and hospitality sector. However, there has been limited 

research conducted by the travel medicine community and there are few published data on 

the actual health risks of this population. Although the patient numbers were relatively small 

in this analysis, the data showed that travellers sought planned healthcare for a wide range 

of reasons as well as in diverse countries, and characterized the frequency and severity of 

complications after receiving healthcare abroad. The most frequently reported reasons were 

attributed to the expertise at destination (i.e. procedure/medication unavailable at home, 

clinical expertise abroad, second opinion and trusted doctor) and lower cost.

Up to one-third (n = 14; 33%) of the 41 travellers who received planned healthcare abroad 

developed early complications, whereas four (10%) developed late complications which may 

have impacted the trip. Prior studies have documented some risk for hospital-associated and 

procedure-related infections as well as for locally endemic infections for certain medical 
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tourists.24–26 We found that some complications were directly related to healthcare received 

abroad such as wound infections, repeat procedures and fistula—the risks of which may 

be reduced by choosing higher quality healthcare facilities with high standard of care 

including adequate infection prevention and control procedures. In this analysis, up to 

half of the travellers that planned healthcare abroad received a procedure abroad such 

as body contouring, breast surgery and cholecystectomy; therefore, it is important that 

medical tourists are aware of infection-related complications. Only four (10%) of the 

travellers in our cohort with planned healthcare sought pre-travel advice, far less than other 

types of travellers.27–29 Several possible reasons included the concern for stigma resulting 

in withholding information from their primary care provider, or that they entrusted the 

treatment provider abroad or medical tourism organizer to inform them of travel-related 

health preparations and risks. Proper pre-travel consultation could potentially prevent 

complications and provide advice regarding strategies if complications arise. Although 

excellent reviews on pre-travel advice have focused on many types of travellers (e.g. 

backpacker, business travellers),30 travellers with planned healthcare abroad were rarely 

explored. Unfortunately, our small sample size did not allow any conclusions, and this is 

worth exploring in future research.

Fortunately, in this cohort of travellers with planned healthcare abroad, none developed 

serious or life threatening complications after receiving care abroad. However, serious or 

even fatal complications among medical tourists have been reported in several studies.31–34

Despite the dramatically reduced volume of international travel due to the Covid-19 

pandemic, medical tourism will likely resume and increase in the near future. In addition 

to conventional medical tourism, some recent phenomena include travel for Covid-19 

vaccination or even death tourism (travel for euthanasia).35,36 Apart from health-related 

issues, medical tourism will inevitably be associated with diverse financial, legal, moral and 

ethical issues.8

Limitations

Data may not be representative of all travellers who received healthcare abroad or 

representative of all travellers who received healthcare abroad in the GeoSentinel Network 

as some sites did not submit supplemental data on the travellers’ planned or unplanned 

care. Patients may not have disclosed important details about care abroad unless clinicians 

inquired specifically. The data contain nuances that complicate the interpretation. For 

instance, this analysis considers ‘home’ to be the country where a traveller is living, which 

may differ from the ‘country of origin’ and the ‘country of permanent residence.’ Also, the 

planned healthcare cohort includes expatriates who may have been diagnosed with diseases 

endemic in the countries in which they were living, but who sought healthcare in their 

countries of origin or permanent residence. Additionally, data on disease outcomes (e.g. 

requiring hospital or ICU admission) were limited to travellers with unplanned healthcare; 

for travellers with planned healthcare, hospital admissions reflected the facility type where a 

procedure was performed not severity of disease.

The GeoSentinel network analysis is not a systematic analysis of healthcare during travel 

among all international travellers but is a convenience sample of patients presenting to 

Piyaphanee et al. Page 8

J Travel Med. Author manuscript; available in PMC 2024 March 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



one of the large number of network clinics with wide ranging patient catchment. As such, 

these data may be biased towards travellers who sought evaluation in specialized travel 

and tropical medicine clinics, whereas patients without complications would likely not have 

sought medical attention. The database does not include insurance coverage information, 

which may influence a traveller’s decision regarding obtaining care abroad. The study 

period was mainly prior to the Covid-19 pandemic; therefore, these findings would not 

reflect occurrences during the pandemic. Finally, it is important to note that accident and 

injury are also major risks for travellers.37 However, since most Geosentinel clinics do not 

specialize in trauma/injury, travellers that encountered accidents and injuries abroad may not 

be represented in this study.

Conclusion

Travellers who sought healthcare during travel for unexpected health problems often had 

conditions for which pre-travel consultation could provide vaccinations, chemoprophylaxis 

or advice that may have mitigated the need to present to a healthcare facility during the trip. 

Analysing healthcare needs during travel provides useful insights to inform priorities for 

pre-travel advice. Furthermore, travellers undertaking planned healthcare abroad are diverse 

and have been rarely studied in the travel medicine community. We have described some 

adverse health consequences that can occur from treatments received abroad, conditions 

for which pre-travel consultations could provide advice and prevent complications. This 

analysis provided a framework for evaluating medical tourists with suspected infections and 

reinforces the need for improvement to ensure broad access to high quality health services, 

continuity of care and surveillance for post-procedure complications.
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Figure 1. 
Travellers with healthcare abroad seen at GeoSentinel Network sites 1 May 2017–30 June 

2020.
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Figure 2. 
Destinations where travellers reported unplanned healthcare (n = 131)*. *This map reflects 

absolute numbers of travellers presented to the GeoSentinel Network only and should not be 

interpreted as true risk levels or distribution of travellers.
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