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FROM RISK TO RESILIENCE: A SYSTEMATIC APPROACH TO HEALTH PREVENTION FOR THE GLOBAL TRAVELER


Abstract: 
Global tourism has rebounded robustly following the COVID-19 pandemic, with over 1.1 billion international arrivals recorded in the first three quarters of 2025. This resurgence highlights the critical importance of travel medicine in preventing significant morbidity among travelers, with studies indicating that 15% to 70% of international travelers experience illness during their journeys. The primary aim of this review is to synthesize evidence-based strategies for mitigating health risks associated with international travel. We outline the principal infectious hazards, focusing on vector-borne diseases (malaria, arboviroses), fecal-oral infections (traveler’s diarrhea, typhoid, hepatitis A and E), and other significant risks such as zoonotic and sexually transmitted infections. The cornerstone of effective prevention is a structured pre-travel health consultation, which enables personalized risk stratification based on destination, itinerary, and traveler-specific factors. This consultation guides the implementation of the foundational preventive triptych: appropriate vaccination (including required, recommended, and routine immunizations), targeted chemoprophylaxis (notably for malaria), and comprehensive education on behavioral precautions (food/water safety, insect bite avoidance). Despite the availability of these measures, compliance remains suboptimal. The application of behavioral models such as Capability, Opportunity, and Motivation–Behavior (COM-B) is essential to understand and bridge the gap between traveler awareness and preventive action. Ultimately, the success of travel health hinges on a collaborative partnership between the traveler and healthcare provider, emphasizing the necessity of adherence to a personalized, evidence-based plan to ensure safe and healthy global mobility.
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INTRODUCTION :
Global travel is undergoing a period of robust resurgence despite the significant disruptions caused by the COVID-19 pandemic. Data from the World Tourism Organization  indicate a consistent annual growth in international tourism, with over 1.1 billion tourist arrivals recorded between January and September 2025 (UN Tourism, 2025). This recovery brings substantial public health considerations, as epidemiological studies report that 15% to 70% of international travelers experience illness during their journeys (Santé publique France, 2018).
The primary aim of travel medicine is to reduce traveler morbidity and mortality through preventive strategies (Caumes, 2001; Steffen, 1991; Steffen et al., 1987). The foundational model of vaccination, chemoprophylaxis, and hygiene education has successfully decreased the incidence of infectious diseases among travelers. However, effective and personalized advice requires precise knowledge of destination-specific risks. These risks must be contextualized according to multiple variables, including the travel itinerary, destination epidemiology, and the traveler's personal circumstances—such as age, medical history, and current medications (Caumes, 2004). This article will outline the principal health risks associated with international travel—especially infectious diseases—explain how a structured pre-travel health consultation can mitigate these risks, and provide essential evidence-based advice for travelers 

TRAVEL RISKS :
The main pathologies to which travelers are exposed are infectious and transmitted by vectors and via the fecal-oral route (Cossar & Reid, 1989). However, the proportion of non-infectious diseases, such as travel sickness, altitude sickness, injuries, accidents, and decompensation of pre-existing conditions, is increasing (Caumes, 2001; Hill, 2000). 
1. Vector-Borne Transmission
Vectors are arthropods—such as mosquitoes, flies, and ticks—that transmit pathogens between hosts. They can spread a range of viral (arboviruses), parasitic, and bacterial diseases. Beyond acting as disease vectors, arthropod bites and stings can directly cause allergic skin reactions (from fleas or Hymenoptera …), venomous injuries (from scorpions or spiders …), or secondary bacterial infections (often caused by Staphylococcus or Streptococcus species) when the wound becomes a portal of entry (Caumes et al., 1995).
Arboviral Diseases
More than one hundred distinct viruses are transmitted to humans through arthropod vectors (Hotez et al., 2015). Several of these arboviruses  pose significant risks to travelers, with their geographic distribution and preventive strategies varying considerably by pathogen.
Malaria :
In 2022, the World Health Organization (WHO) estimated the global number of malaria cases at 249 million, representing an increase of 16 million from the 233 million cases recorded prior to the COVID-19 pandemic in 2019 (World Health Organization, 2023). Africa bears the highest burden, accounting for 94% (233 million) of all cases. Notably, nearly half of these cases were reported in just four countries: Nigeria (27%), the Democratic Republic of the Congo (12%), Uganda (5%), and Mozambique (4%) (Akpovo et al., 2025).
 Among mosquito-borne diseases, malaria poses the most serious threat to travelers. The risk of infection varies substantially based on destination, the choice and correct use of chemoprophylaxis, and adherence to personal protective measures against mosquito bites (Caumes, 2004). The highest transmission risk exists in Sub-Saharan Africa, Papua New Guinea, the Solomon Islands, and Vanuatu (Wyler, 1993). Risk is lower in Haiti and the Indian subcontinent, and very low in Central and South America, as well as Southeast Asia, where malaria-endemic zones generally do not coincide with major tourist circuits (Wyler, 1993). The risk is heterogeneous within countries and fluctuates with season and travel conditions. Travelers at greatest risk include backpackers, immigrants visiting friends and relatives, and expatriates. Historical data show that inadequate use of chemoprophylaxis directly leads to spikes in imported malaria cases (Comité des maladies liées au voyage et des maladies d'importation, 2003).
Yellow Fever
Yellow fever is a vaccine-preventable disease endemic in tropical regions of Africa and South America (World Health Organization, 2023). The official "infected zones," where cases are reported to the WHO, are more circumscribed than the wider "endemic zones," which are areas with competent mosquito vectors and animal reservoirs (Staples et al., 2015). Despite the absence of autochthonous yellow fever transmission in Asia, many Asian countries mandate proof of vaccination from travelers arriving from endemic regions to mitigate the theoretical risk of introduction.
Dengue Fever
Dengue is currently undergoing major geographic expansion. It is prevalent across most tropical and subtropical regions, with primary foci in Southeast Asia, Oceania, the Indian subcontinent, the Caribbean, and Latin America (Wilder-Smith et al., 2019). The severe form, dengue hemorrhagic fever, while most common among children in Asia and Oceania, can also affect travelers (Bhatt et al., 2013).
Japanese Encephalitis
The Japanese encephalitis  is a vaccine-preventable disease found in rural areas of Asia, particularly in rice-growing regions (Campbell et al., 2011). Transmission is seasonal, peaking during the rainy season and early dry season. Its geographic range extends from India in the west to Japan and the Philippines in the east, and Indonesia in the south (Centers for Disease Control and Prevention, 2019).
Tick-Borne Encephalitis (TBE)
Preventable by vaccination, TBE is a viral disease of temperate climates transmitted by tick bites (Bogović & Strle, 2015). It is present in a band across Europe, from Germany and Alsace in the west to Poland and Russia in the east (Lindquist & Vapalahti, 2008). Transmission occurs during tick activity from May to October, with hikers and campers in wooded endemic areas at particular risk.
West Nile Virus
West Nile virus causes meningoencephalitis and is transmitted by mosquitoes. Historically present in Africa, the Middle East, and Southern Europe, it has  emerged as a significant public health concern in North America (Petersen et al., 2013). It now causes seasonal outbreaks (summer and autumn) across the United States (CDC, 2022).
The prevention and risk profile of arboviral diseases are highly dependent on the specific pathogen and destination. Vaccination is available for yellow fever, Japanese encephalitis, and tick-borne encephalitis, underscoring the critical importance of destination-specific pre-travel medical advice. For all arboviruses, personal protective measures against arthropod bites remain a cornerstone of prevention.
Parasitoses :
Vector-borne parasitic diseases present a significant public health concern, with infection risk intrinsically linked to the intensity and duration of exposure to arthropod vectors (Hotez et al., 2015). Notable among these are leishmaniasis, filariasis, and trypanosomiasis, each with distinct epidemiological and clinical profiles.
Leishmaniasis, transmitted by sandflies, presents as cutaneous, mucocutaneous, or visceral disease, with its geographic distribution and form dependent on the Leishmania species involved (Alvar et al., 2012); in non-endemic countries, imported cases are predominantly cutaneous and travel-associated (Burza et al., 2018).
Filariasis, a group of infections caused by filarial nematodes and transmitted by various arthropods, includes region-specific forms such as West African onchocerciasis (river blindness) and Central African loiasis, alongside the more globally distributed lymphatic filariasis (World Health Organization, 2022; Hotez & Kamath, 2009). Symptomatic disease is strongly correlated with prolonged exposure, making it rare among short-term travelers but more common in long-term residents of endemic areas. 
Similarly, human trypanosomiasis—encompassing African trypanosomiasis (sleeping sickness) and American trypanosomiasis (Chagas disease)—remains uncommon in tourists. However, a resurgence of the African form has led to increased case reports among travelers and residents in active transmission zones (Simarro et al., 2011). Chagas disease remains a risk in endemic areas of Latin America (Rassi et al., 2010). Collectively, these patterns underscore that a traveler's risk is not uniform but is critically determined by destination, activities, and length of stay in endemic environments.

Bacterial Diseases
Several bacterial pathogens are also transmitted via arthropod bites. These include plague (via fleas), bartonelloses (via fleas and sandflies), rickettsioses (via ticks, lice, and fleas), and Borrelia infections, which encompass relapsing fevers (via ticks and lice) and Lyme disease (primarily via ticks) (Parola et al., 2013). A critical preventive measure for tick-borne diseases like Mediterranean spotted fever (caused by Rickettsia conorii) and Lyme disease is meticulous skin inspection after potential exposure to facilitate early tick removal (Steere et al., 2016). Effective pathogen transmission often requires the tick to be attached and feeding for an extended period (frequently >24 hours), making prompt removal a highly effective preventive action.

2. Fecal-Oral Transmission
The fecal-oral route of disease transmission involves the passive transfer of enteric pathogens via contaminated hands, surfaces, food, water, or mechanical vectors like flies. Pathogens causing waterborne diseases often overlap with those responsible for classical fecal-oral infections. Effective prevention relies on water purification and strict food hygiene.
Traveler’s Diarrhea (TD)
Traveler's diarrhea (TD) is the most prevalent travel-related illness (Steffen et al., 2015), clinically defined as the passage of three or more unformed stools per day in a traveler. Its incidence correlates directly with destination and traveler profile Geographically, low-risk areas (Western Europe, North America) report TD rates below 10%, intermediate-risk zones (Southern Europe, Middle East, parts of East Asia) range from 10–20%, and high-risk regions (most of Latin America, Africa, Asia) experience rates of 20–50%.(Riddle et al., 2017).
Enterotoxigenic Escherichia coli (ETEC) is the predominant etiological agent, responsible for roughly 50% of cases. Other pathogens include bacteria (Shigella, Salmonella, Campylobacter), viruses (norovirus, rotavirus), and parasites (Giardia, Cryptosporidium, Entamoeba histolytica). Notably, a significant proportion of cases (5–15%) are polymicrobial, while 50–70% have no identified pathogen. A critical concern is the rising antibiotic resistance among common enteric bacteria and the emergence of infections caused by enteroaggregative E. coli. (Qadri et al., 2005)
Typhoid Fever
Typhoid fever, a systemic infection caused by Salmonella Typhi, is endemic in regions with poor sanitation. Travelers at highest risk include immigrants returning to their country of origin (especially children), backpackers, and tourists visiting high-risk areas like the Indian subcontinent. (Crump & Mintz, 2010)
Cholera
While the seventh cholera pandemic (Vibrio cholerae O1, biovar El Tor) and the emergence of V. cholerae O139 have caused significant morbidity in Africa, Asia, and South America, cholera remains exceedingly rare among travelers, despite its high case-fatality rate in endemic settings with limited healthcare access (Ali et al., 2015).
Viral Hepatitis A and E
Both hepatitis A virus (HAV) and hepatitis E virus (HEV) are transmitted via the fecal-oral route. HEV often causes waterborne outbreaks in developing countries and is observed in travelers and immigrants in non-endemic regions (Kamar et al., 2012). HAV transmission is linked to contaminated food or water. In developed nations, improved sanitation has led to a decline in natural immunity, creating a susceptible adult traveler population (Jacobsen & Koopman, 2005). Seroprevalence studies show that immunity is now often acquired later in life and increasingly through international travel to high-risk destinations such as the Indian subcontinent. As with TD, the risk of HAV infection correlates with the hygiene standards of the destination and is highest among long-term residents abroad (Jacobsen & Koopman, 2005).

3. Sexually Transmitted Infections
Among sexually transmitted infections (STIs), hepatitis B and the human immunodeficiency virus (HIV) pose significant health risks to travelers. Sexual activity during travel, particularly in tropical and subtropical regions, increases the likelihood of exposure to STIs uncommon in Western clinical practice, such as donovanosis (granuloma inguinale), chancroid, and lymphogranuloma venereum (LGV) (Vivancos et al., 2013). Furthermore, travelers may contract more common STIs caused by local strains with different antimicrobial resistance profiles (Henderson, 2017). This underscores the necessity of pre-travel counseling on sexual health, consistent condom use, and post-travel medical evaluation for symptomatic individuals.

4. Transcutaneous Penetration
 Transcutaneous penetration of pathogens can occur during freshwater exposure (e.g., schistosomiasis, leptospirosis), contact with contaminated soil (e.g., strongyloidiasis, hookworm infection), or via penetrating skin trauma (e.g., tetanus, anthrax) (Colley et al., 2014; Costa et al., 2015; Buonfrate et al., 2015).

Schistosomiasis (bilharzia) is a major risk from freshwater exposure in endemic regions (Colley et al., 2014). Leptospirosis is associated with water-related activities in both tropical and temperate areas (Costa et al., 2015). Strongyloidiasis is acquired through skin contact with soil contaminated with Strongyloides stercoralis larvae (Buonfrate et al., 2015).
5. Animal Bites and Inoculation
The most severe zoonotic diseases include tetanus and rabies, the prevention of which must be considered after any animal bite (World Health Organization, 2018). Rabies is a uniformly fatal viral encephalitis once symptoms appear but is preventable through timely post-exposure prophylaxis  (Hampson et al., 2015). While rabies is found worldwide, it is absent in specific regions (e.g., Japan, the UK). Transmission occurs primarily via bites, but also through licks on mucous membranes or broken skin. Animal reservoirs vary geographically and include dogs, cats, bats, foxes, and raccoons (World Health Organization, 2018).

TRAVEL HEALTH PREVENTION
Preventing illness is the foremost objective of travel medicine. While infectious diseases pose a significant risk to travelers, they are also among the most preventable through a proactive, multi-faceted strategy. This strategy integrates pre-travel medical consultation, immunizations, targeted chemoprophylaxis, and conscientious personal behaviors. Travelers and clinicians should rely on authoritative sources for guidance, including national public health agencies, the World Health Organization, and established clinical guidelines from bodies such as the CDC and professional travel medicine societies. In today's digital era, travelers have ready access to online health information and telemedicine consultations. However, this ease of access presents a significant challenge: navigating an environment saturated with misinformation to identify credible medical advice, a task that is particularly difficult for non-professionals (Kanekar & Thombre, 2019).
pre-travel consultation 
A structured pre-travel medical assessment is essential for determining an individual's risk profile. This screening evaluates the itinerary, personal behaviors  (dietary habits), and medical history for potential contraindications to vaccines or medications (Vrik, 2001). Detailed information on travel dates, accommodation, duration, and time until departure is crucial. Epidemiological evidence associates a higher incidence of health problems with specific travel patterns, including extended journeys, backpacking, last-minute travel, and travel to visit friends and relatives (Vrik, 2001).

Vaccination: 
 Immunization is a primary and highly effective pillar of travel medicine, protecting individual travelers and public health by preventing the importation of vaccine-preventable diseases. Travel vaccines are categorized as required, recommended, or routine based on regulations and individual risk assessment (CDC, 2024; WHO, 2023)
Required vaccinations are those mandated by a country's entry regulations under the International Health Regulations (2005). The most prominent example is the yellow fever vaccine, proof of which is legally required for entry into certain endemic countries in Africa and South America, and for travelers arriving from those countries into regions where the mosquito vector exists but the disease does not (e.g., parts of Asia) (Staples et al., 2015). Other vaccines, such as meningococcal ACWY for pilgrims to Saudi Arabia during the Hajj, may also be conditionally required.
Recommended travel vaccines are advised based on a traveler's detailed risk assessment, which considers destination, itinerary, duration, season, and planned activities. These include vaccines for diseases with a defined geographic risk, such as:
· Typhoid fever for travelers to South Asia and other regions with poor sanitation (Crump & Mintz, 2010).
· Hepatitis A, recommended for most travelers to intermediate- and high-risk areas globally due to its fecal-oral transmission route (Jacobsen & Koopman, 2005).
· Japanese encephalitis for long-term travelers or those with extensive rural exposure in endemic regions of Asia (Campbell et al., 2011).
· Rabies pre-exposure prophylaxis for travelers at high risk of animal bites, such as veterinarians, adventure travelers, or those visiting remote areas with limited access to post-exposure care (WHO, 2018).
Routine immunizations must not be overlooked, as travel can increase exposure to diseases controlled domestically. Ensuring travelers are up-to-date with measles-mumps-rubella (MMR), tetanus-diphtheria-pertussis (Tdap), influenza, and COVID-19 vaccines is critical. Gaps in immunity, particularly for measles, have fueled travel-associated outbreaks (Hyle et al., 2019). A pre-travel consultation must therefore include a review of the routine immunization schedule.
Timing is crucial. An ideal pre-travel consultation occurs 4-6 weeks before departure to allow for optimal immune response and completion of multi-dose series. This structured, risk-based approach ensures appropriate protection.
Chimioprophylaxis : 
For travel to malaria-endemic regions, chemoprophylaxis is a cornerstone of prevention. The choice of medication (atovaquone-proguanil, doxycycline, or tafenoquine) is guided by local resistance patterns, trip duration, traveler history, and cost. Prescriptions must be obtained pre-departure, and adherence to the complete course is essential for efficacy (World Health Organization, 2023).
Behavioral Precautions: 
Diligent personal measures significantly reduce risk. These include meticulous food and water safety (“boil it, cook it, peel it, or forget it”), consistent use of insect repellent (containing DEET 20-30%, picaridin, or IR3535) and permethrin-treated clothing, and practicing sun safety and road safety (Chen & Wilson, 2020).

Special Considerations 
 COVID-19: While restrictions have eased, COVID-19 remains a respiratory risk. Prevention includes being up-to-date with vaccinations, considering masks in crowded settings, practicing hand hygiene, and self-isolating and testing if symptomatic.
 High-Risk Travelers: Older adults and those with chronic conditions require a thorough pre-travel assessment; unstable disease may contraindicate travel. These travelers should carry a detailed health summary, prescriptions using generic names, and key medical records (Gautret et al., 2022).
General Traveler Preparedness: All travelers are advised to obtain comprehensive travel health insurance that covers medical evacuation. Carrying a well-stocked travel health kit and knowing how to access medical care at the destination are crucial steps for managing unexpected illnesses or injuries abroad.

Conclusion :
In conclusion, the robust resurgence of global travel underscores the critical and evolving role of travel medicine in safeguarding public health. A comprehensive, personalized pre-travel health consultation remains the cornerstone of effective prevention, serving to stratify individual risk and establish a strategic plan based on the foundational pillars of vaccination, targeted chemoprophylaxis, and diligent behavioral precautions. This evidence-based framework is essential for mitigating the diverse spectrum of travel-related health risks, from endemic vector-borne and food-borne illnesses to the exacerbation of chronic conditions.
However, translating this knowledge into consistent preventive action presents a persistent challenge. Despite advances in education, compliance with recommendations remains suboptimal, as evidenced by the continued high importation of preventable diseases like malaria into non-endemic regions. The Capability, Opportunity, and Motivation–Behavior (COM-B) model provides a crucial lens for understanding this gap, emphasizing that effective interventions must systematically address travelers' ability, circumstances, and willingness to act (Hagmann et al., 2020). Empirical data further highlight this awareness-action disparity, revealing that a significant proportion of travelers may not receive recommended vaccinations or adhere to chemoprophylaxis regimens (Bogacka et al., 2025).
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