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Preface








‘We live in a wonderful world that is full of beauty, charm and adventure. There is no end to the adventures we can have if only we seek them with our eyes open.’


– Jawaharlal Nehru








‘Stop worrying about the potholes in the road and celebrate the journey.’


– Fitzhugh Mullan





Mullan mentions the ‘potholes in the road’ as a metaphor for the challenges associated with travel, which not infrequently include health issues. Nehru was likely referring to the need to keep an open mind as one experiences the often overwhelming sights, sounds and smells of adventures in the developing world. On the other hand, with some liberties as a travel medicine practitioner, one could interpret his remarks as indicating the need to be prepared to face the rigors of travel. There is little doubt that physical and emotional challenges face us when we venture outside of our ‘comfort-zones,’ and that the optimal way of dealing with these challenges is to educate ourselves in advance.


In recent years, travel medicine has become a unique specialty that owes its origins to the marked increase in global travel for tourism, business, education, family reunification and migration, and the health risks posed by these population movements. Knowledge of travel medicine is no longer limited to tropical and travel medicine practitioners; it needs greater incorporation into family medicine, internal medicine, pediatrics, emergency medicine, occupational medicine, and the specialty of infectious disease. With the success of the previous two editions of this book, we felt the need to provide both the novice and the more experienced travel medicine practitioner with the most up-to-date knowledge in this burgeoning field.


This edition of Travel Medicine, like its predecessors, was designed to be a ‘how to’ book that can be read from beginning to end as a complete course in travel medicine. In addition, it is meant to be a reference textbook for those looking for the latest information in the field.


This text is designed to enable practitioners to easily access information that might be required on a day-to-day basis, while at the same time providing them with an approach to the most frequent problems facing the ill returned traveler. Each chapter contains a list of key points that summarize the most important issues discussed within the chapter. We have selected authors from several continents in order to provide the reader with different points of view. We have added chapters that deal with special groups such as those attending mass gatherings, cruise ship travelers, displaced persons, as well as healthcare and disaster workers.


It is hoped that by using both a practical and evidence-based approach our experienced international authors have made this book an essential resource for all travel health providers to keep close at hand.
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Section 1


The Practice of Travel Medicine










1 Introduction to Travel Medicine




Phyllis E. Kozarsky, Jay S. Keystone







Key points







• Despite the global economic situation, international travel is predicated to increase steadily in the coming decade, especially to E Asia and SE Asia


• No longer is international travel focused only on business and pleasure. It has greatly expanded to include volunteering, medical tourism and visiting friends and relatives


• Never has the need been greater for primary care practitioners to understand the health issues of their traveling patients before travel and upon their return


• Knowledge of the epidemiology and clinical presentation of travel-related infectious diseases has been greatly enhanced by global and regional scientific networks studying many thousands of travelers before departure and those ill on return








Travel medicine, though flourishing, remains a nascent medical field with inputs from many others, such as tropical medicine, preventive medicine, infectious diseases, occupational, pediatric and emergency medicine, and migrant and military medicine. As such, most travel health practitioners do not merely practice travel health, but busy themselves daily trying to remain up to date with ever-changing issues that affect their patients. Providers have little time to attend to issues such as the changing demographics of our communities or the magnitude of world travel and migration. These are just a sample of such statistics.


In 2010 there were 940 million international tourist arrivals, up 6.6% from the previous year, when there had been an economic downturn. Meanwhile, international tourist receipts reached US $919 billion (610 billion euros). The emerging economies saw increases of almost 9% (www.unwto.org/facts, accessed 12/19/11).


Over the last 6 decades, tourism has experienced continued expansion, becoming one of the largest and fastest-growing economic sectors in the world, with many new destinations emerging. In spite of occasional challenges due to epidemics such as SARS or influenza, or the economy, there has been almost uninterrupted growth: 25 million international arrivals in 1950, 277 million in 1980, 675 million in 2000 and now 940 million (Figure 1.1 and Table 1.1, accessed from www.unto.org/facts 12/19/11).
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Figure 1.1 Forecast of international tourist arrivals: 2020.






Table 1.1 World Tourism Organization Tourist Arrivals
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In 2010 travel for leisure accounted for about 51% of travel; business and professional reasons, 15%; and 27% for travel related to religious reasons, pilgrimages, health treatments and visiting friends and relatives. Seven percent of travel was unspecified. For the first time, China rose to third position in tourist destinations, behind France and the United States. Countries such as Malaysia, Turkey and Mexico are in the top 10. The forecast is for East Asia, the Pacific, the Middle East and Africa to experience growth rates >5% per year in tourist arrivals through 2020, with long-haul travel growing faster than intraregional travel.


Why are these numbers relevant to the practitioner, and particularly to the primary care provider?




1. Because their patients are traveling internationally not only for business and pleasure, but also to volunteer (teenage voluntourists), to receive less expensive medical care abroad (medical tourists), and to visit family and friends (VFRs). We know statistically that this latter group of travelers is at the highest risk for serious diseases such as malaria and typhoid, and for hospitalization related to these illnesses.1–3


2. Because their patients who travel develop ailments related to their travel, and develop exacerbations of their chronic diseases while traveling.


3. Because travel medicine is preventive medicine: by learning something about travel health, one can help prevent both infectious and non-infection problems that may otherwise contribute substantially to morbidity and mortality.





In recent years, major outbreaks of mosquito-borne Chikungunya virus have led to prolonged arthritis in returned travelers from Asia;4 drug-resistant strains of enteric bacteria in Asia and SE Asia have reduced the utility of fluoroquinolones for the management of typhoid fever and travelers’ diarrhea;5 and those receiving medical care in hospitals on the Indian subcontinent have become increasingly at risk for the acquisition of novel multidrug-resistant Enterobacteriaceae.6 Not only are the travelers changing, so are the infections that they acquire.


The message is clear. It is important for all healthcare providers to know something of travel medicine. This textbook, now in its third edition, is not only for use by the travel clinician, but also for use by any primary care practitioner, whether family doctor or general internist. Educating providers to ask patients ‘When are you traveling and to where?’ is critical in order to ensure that appropriate preventive measures are taken. It may be a bit too hopeful to assume that all primary care providers could jump into counseling their patients about the many details that can be found in this text. On the other hand, this book represents a standard reference for practitioners. They may choose to use it frequently or occasionally, and may choose to refer patients with more complex medical problems or itineraries to the ever-increasing numbers of travel clinics available (see www.istm.org for listing). Also, the question ‘Did you travel, and if so, where?’ should be asked of every patient. It is astounding how many individuals return from travel with medical problems that they do not realize were acquired abroad. Again, some practitioners will choose to evaluate patients who have post-travel problems; others will refer. This book is not concerned with tropical diseases, but does shed light on the triage of patients with a variety of common problems encountered following travel.


Since the first edition of this book in 2003, there have been many changes in the field. Resources are increasing and opportunities for training and practicing are increasing. The International Society of Travel Medicine (ISTM), started in 1991, has grown to more than 2500 members worldwide, including physicians, nurses, public health practitioners, and an increasing number of pharmacists. They sponsor their own as well as co-sponsoring conferences with a variety of geographic sites, speakers and participants. National and regional societies have emerged, grown, and support smaller conferences. Opportunities for education have increased both within travel clinics for individuals and within conferences that focus on other aspects in medicine and nursing. Experts in travel medicine host their own courses around the globe and degree programs have developed. The ISTM now administers the examination leading to the Certificate in Travel Health (CTH) annually, and the Society has developed a mandatory CTH maintenance structured around a 10-year cycle of continuous professional development. The Journal of Travel Medicine has developed its niche as a focus for publication of this unique body of information. The listserv TravelMed is remarkably active in bringing together new providers and experts in a low-key format where all aspects of the field are discussed. Authoritative bodies such as the World Health Organization (WHO), the National Travel Health Network and Center in Great Britain (NaTHNaC), the US Centers for Disease Control and Prevention (CDC), and others publish their own health guidance, both in book form and electronically. Information is shared in ways that it has not been previously, resulting in, for example, harmonization of yellow fever vaccine recommendations.


In order to improve the evidence base in travel medicine, sophisticated surveillance networks have matured and have been publishing trends in travel-related infections. GeoSentinel, funded primarily by a cooperative agreement between the ISTM and CDC, currently has over 50 surveillance sites around the world and works collaboratively with EuroTravNet, a group in partnership with the European Centre for Disease Prevention and Control (ECDC). Together and with others, their networking and research capacity continually increases.


In response to the growth of the field and the expansion in the kinds of practitioners, this edition of Travel Medicine has been enhanced in a number of ways. Chapters on standard topics contained in the body of knowledge and the key points beginning each chapter remain, though the chapters have been significantly updated. There is still an effort to use graphs, pictorials, and algorithms to amplify learning. New to the book are sections on displaced persons and healthcare and disaster relief workers. Chapters on medical tourism and mass gatherings, both gaining in importance, have been added. Travelers’ thrombosis, serious and unfortunately not uncommon in association with long flights, is addressed as well. To simplify reading, the section on vaccination was divided differently so that routine adult vaccines are separated from special adult travel vaccines, and all chapters have been strengthened by the addition of websites that may be accessed for further reading, clarification or updating of information. In addition, for the new travel medicine practitioner we have provided checklists to assist in risk assessment, as well as websites that supply examples of handouts for travelers themselves.


Although the field is growing and there is greater awareness of travel medicine, the importance of education of the healthcare provider and the public cannot be underestimated. Statistics continue to show that only about 50% of people traveling to developing countries access pre-travel health advice. Efforts to educate at every level of medical training are ongoing. Nurses’ coalitions are working to advance their education, and so are pharmacists. The 2012 edition of Travel Medicine is an essential tool for all healthcare providers – for those in public health and for those in practice, whether they see many patients or few. It may be one of the more important texts remaining on the shrinking book shelf.
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2 Epidemiology
 Morbidity and Mortality in Travelers




Robert Steffen, Sandra Grieve







Key points







• Travel health risks are dependent on the itinerary, duration and season of travel, purpose of travel, lifestyle, and host characteristics


• Motor vehicle injuries and drowning are the major causes of preventable deaths in travelers, while malaria remains the most frequent cause of infectious disease deaths


• Complications of cardiovascular conditions are a major cause of death in travelers, particularly when senior citizens spend the winter in southern destinations


• Travelers’ diarrhea (TD) remains the most frequent illness among travelers; the risk of TD can be divided into three risk categories based on destination


• Casual sex without the regular use of condom protection continues to be common practice by travelers












Introduction


Compared to staying at home, mortality and morbidity are increased in those who travel, especially when their destination is a developing country. Travel health risks vary greatly according to:


Where




[image: image] industrialized versus developing countries


[image: image] city or highly developed resort versus off-the-tourist-trail





When




[image: image] season of travel, e.g., rainy versus dry





How long




[image: image] duration of stay abroad





For what purpose




[image: image] tourism versus business versus rural work versus visiting friends or relatives (VFR)


[image: image] other (military, airline crew layover, adoption, etc.)





Style




[image: image] hygiene standard expected: high (e.g., multistar hotels) versus low (e.g., low-budget backpackers)


[image: image] special activities: high-altitude trekking, diving, hunting, camping, etc.





Host characteristics




[image: image] healthy versus pre-existing condition, non-immune versus (semi)-immune


[image: image] age, e.g., infants, senior travelers.





This chapter will concentrate on the available epidemiological data associated with travel health risks in general; it will not describe the epidemiology of individual diseases at the destinations. Such data are often unsatisfactory because they are incomplete, old, or were generated in studies that may have been biased. Lastly, visitors often experience far less exposure to pathogens than the native population, e.g., with respect to hepatitis B, typhoid. Thus, seroepidemiological data from destination countries are usually of little relevance when assessing the risk in travelers. Among the infectious health risks, only those about which travel-related incidence rates have been published will be mentioned. The reader should consult current websites and tropical medicine textbooks for information about less common travel-related infections, such as trypanosomiasis.









Cornerstones of Travel Health Epidemiology


As shown in Figure 2.1, health problems in travelers are frequent. Three out of four Swiss travelers to developing countries had some health impairment, defined as having taken any therapeutic medication, or having reported being ill. At first glance, this proportion is alarming, but 50% of short-term travelers who crossed the North Atlantic had health impairments, most often constipation.1 According to other surveys, 22–64% of Finnish, Scottish or American travelers reported some health problem, usually dependent on the destination, and sometimes the season. A larger follow-up study shows that only a few of these self-reported health problems were severe. Less than 10% of travelers to developing countries consulted a doctor either abroad or after returning home, or were confined to bed due to travel-related illness or an accident; <1% were hospitalized, usually only for a few days.1 However, it remains disturbing that >14% of such travelers are incapacitated. The most tragic consequence of travel is death abroad, which occurs in approximately 1/100 000. Sudden cardiac death, defined as an ‘unexpected, non-traumatic death that occurs within 24 h of the onset of symptoms’, has been shown to account for up to 52% of deaths during downhill skiing and 30% of mountain hiking fatalities2 (Fig. 2.2).





[image: image]

Figure 2.1 Incidence rates/month of health problems during a stay in developing countries – 2011.


(Updated 2011 from materials published in 2008.)








[image: image]

Figure 2.2 Fatalities among French abroad 2000 – 2004.


(Jeannel D, Allain-loos S, Bonmarin I, et al. Bull Epid Heb 2006/no 23–24/p166–8.)





A study based on medical insurance claims among World Bank staff and consultants demonstrates that business travel may also pose health risks beyond exposure to infectious diseases, and that medical claims are increasing with the increasing frequency of travel.3 Such data illustrate how non-infectious problems also play a significant role.









Mortality


At first sight, data on the primary cause of deaths abroad appear contradictory. While some studies claim that accidents are the leading cause of death, others demonstrate the predominance of cardiovascular events.4 These differences are due primarily to the varied examined populations and destinations. Southern Europe, Florida and parts of the Caribbean are favorite destinations for senior travelers, in whom elevated mortality rates due to a variety of natural causes are to be expected, whereas in developing destinations the risk of fatal accidents is clearly higher. In the 13 years between 1999 and 2011 there were 104 recorded deaths in the GeoSentinel global network, which captures trends in travel related morbidity. Similar to Steffen’s data, malaria is prominent, along with sepsis, pulmonary syndromes including pneumonia and tuberculosis, and acute encephalitis. Underlying illnesses are also significant cofactors, such as cardiovascular disease, AIDS, diabetes mellitus and cancers (personal communication, Pauline Han, September 2011). One of the limitations of GeoSentinel data is that the providers are generally experts in tropical and travel medicine and thus would not typically be in a position to see patients following trauma, motor vehicle accidents or other ailments unrelated to infectious diseases; thus, infectious diseases would be over-represented.






Accidents


Deaths abroad due to injuries are two to three times higher in 15–44-year-old travelers than in the same age group in industrialized countries.4 Fatal accidents are primarily due to motor vehicle injury. There are fewer than 20 deaths per 100 000 motor vehicles5 per annum reported in most Western European countries, compared to 15 in the US, 20–71 in Eastern Europe, 9–67 in Asia and 20–118 in Africa. Motorbikes are frequently implicated (partly because in many countries there is no obligation to wear a helmet), and alcohol often plays a role. Tourists are reported to be several times more likely than local drivers are to be involved in accidents.6


Drowning is also a major cause of death and accounts for 16% of all deaths (due to injuries) among US travelers. Reasons include alcohol intoxication, the presence of unrecognized currents or undertow, and being swept out to sea.


Kidnapping and homicides have been increasing, but these are usually limited to employees of international and non-governmental organizations. Fatal assaults on tourists and terrorism may occur anywhere, not only in developing countries.


Animals are a relatively uncommon cause of death among travelers. There are now some 50 annual confirmed shark attacks worldwide and the number is rising, possibly due to neoprene wetsuits, which allow the wearer to stay longer in colder water where the risk is greater.7 Among safari tourists in South Africa, three tourists were killed by wild mammals in a 10-year period, two by lions after the individuals left their vehicle to approach them. The number of fatal snakebites is estimated to be 40 000 worldwide (mainly in Nigeria and India), but few victims are travelers.


A broad variety of toxins may also be a risk to travelers. Ciguatoxin leading to ciguatera syndrome after the consumption of tropical reef fish is a major risk: the case fatality is 0.1–12%. ‘Body-packing’ of heroin, cocaine and other illicit drugs in the gastrointestinal tract or in the vagina may result in the death of travelers when the condoms or other packages break. Fatal toxic reactions and life-threatening neurological symptoms after the inappropriate and frequent application of highly concentrated N, N-diethyl-m-toluamide (DEET, now called N, N-diethyl-3-methylbenzamide) in small children have rarely been observed. Lead-glazed ceramics purchased abroad may result in lead poisoning and could remain undetected for a long period of time.









Infectious Diseases


Malaria is the most frequent cause of infectious death among travelers. Between 1989 and 1995, 373 fatalities due to malaria were reported in nine European countries, with 25 deaths in the US.8 This was almost exclusively due to P. falciparum, the case fatality rate ranging from 0% to 3.6%, depending on the country.


Among deaths due to infectious diseases, HIV previously held a prominent place, although it did not appear in the statistics as it is a late consequence of infection abroad and may not be recognized as having been acquired during previous travel. With modern treatment options and post-exposure prophylaxis, mortality associated with HIV infection abroad has decreased. HIV patients have a higher risk of complications while traveling, which ultimately may be fatal.9


There is a multitude of other infections that may result in the death of a traveler. There are anecdotal reports about fatal influenza, mainly among older adults participating in cruises. Rabies, if untreated, has a case fatality rate of almost 100%. Overall, however, fatal infections in the traveler can be quite effectively prevented. Two cases of West Nile virus (WNV) were reported in Dutch travelers returning from Israel 10 and one Canadian traveler died of WNV infection after a visit to New York, but not a single traveler’s death has been documented as having been associated with bioterrorism or Creutzfeld–Jakob disease acquired abroad.









Non-Infectious Diseases


Senior travelers in particular may experience a new illness, or complications of a pre-existing illness. Of particular concern are cardiovascular conditions.4 Evidence has also been generated to support the fact that pulmonary embolism associated with deep vein thrombosis occurs after long-distance air travel at a rate of about 5 per million travelers, and many of these cases are fatal. Severe symptomatic pulmonary embolism in the period immediately after travel is extremely rare after flights of less than 8 hours. In flights over 12 hours the rate is 5 per million. Risk factors for this have been clearly identified.11









Aeromedical Evacuation


Accounts on repatriation are instructive, as they are a mirror of serious health problems, many of which are not reported otherwise. Some 50% of aeromedical evacuations are due to accidents, often involving the head and spine, and 50% are due to illness. In the latter group, cardio- or cerebrovascular and gastrointestinal problems are the most frequent causes. Psychiatric problems have decreased as a reason for air evacuation. The reason is unknown, but it may be that worldwide communication has improved dramatically, so emotional assistance from home is more easily accessed.












Morbidity






Travelers’ Diarrhea


Classic travelers’ diarrhea (TD) is defined as three or more unformed stools per 24 h, with at least one accompanying symptom, such as fecal urgency, abdominal cramps, nausea, vomiting, fever, etc. Also milder forms of TD may result in incapacitation.12


There are three levels of risk for TD (Fig. 2.3): (1) low incidence rates (up to 8%) are seen in travelers from industrialized countries who stay for 2 weeks in Canada, the USA, most parts of Europe, or Australia and New Zealand; (2) intermediate incidence rates (8–20%) are experienced by travelers to most destinations in the Caribbean, some southern and eastern European countries, Japan and South Africa; and (3) higher incidence rates (20–66%) of TD are seen in journeys to developing countries during the first 2 weeks of stay.12 Travelers’ diarrhea is still the most frequent illness among travelers who originate from industrialized countries and visit developing countries (Fig. 2.1), whereas those who live in areas of high endemicity have a lower risk as a result of acquired immunity. Groups at particularly high risk of illness include infants, young adults, and persons with impaired gastric acid barrier; some have a genetic predisposition. TD often has a particularly severe and long-lasting course in small children. Men and women present with different profiles of travel-related morbidity. Women are proportionately more likely than men to present with urinary tract infection.13





[image: image]

Figure 2.3 Incidence rates of travelers’ diarrhea 2006–2008 (n = 2800)


(Pitzurra R. BMC Infect Dis 2010;10:231.)





Over the first decade of the 21st century the rates of TD have decreased, mainly in the developing economy countries.14 The symptoms of TD in tourists frequently start on the third day of the stay abroad, with second episodes in 20% of cases beginning about 1 week after arrival. Untreated, the mean duration of TD is 4 days (median 2 days), and in 1% the symptoms may persist over 1 month. A total of 22% of patients show signs of mucosal invasive or inflammatory disease with fever and/or blood in the stools. Fecal leukocytes and occult blood are found positive in such feces. TD is usually caused by fecal contamination of food and beverages. The pathogens responsible for TD are described elsewhere in this volume (Chs. 18 and 20). In 1.5–10% of TD patients post-infectious irritable bowel syndrome (pIBS) may develop.15









Malaria


Some 20 000 malaria infections are imported annually by travelers and immigrants to industrialized nations.8 Recently the risk has decreased in India, Latin America, and also slightly in Western Africa. Patients treated abroad are typically not included in reporting data. The proportion of P. falciparum infection varies depending on the destination. As shown in Figure 2.1, malaria would be a frequent diagnosis among travelers to tropical Africa if they failed to use appropriate prophylactic medication. Using existing surveillance data and the numbers of travelers to the respective destinations, the relative risk of malaria in travelers visiting such countries can be estimated. Such data will only indicate a risk per country, and not a precise destination. In the UK the majority of imported malaria occurs in VFRs who have visited West Africa.16 The annual entomological inoculation rate clearly demonstrates broad differences within a country. This is illustrated in Kenya, with rates from 0 to 416 (at the coast locally exceeding 200), or within a city and its suburbs, such as Kinshasa, 3–612 (equivalent to two infective bites each night).17,18


Risk of infection is influenced not only by destination but also by:




[image: image] number of vectors


[image: image] Anopheles species (infected vector density)


[image: image] population density (infected population density)


[image: image] infrastructure condition (housing, water management, mosquito control)


[image: image] resistance to insecticides


[image: image] seasonality, particularly rainfall


[image: image] duration of exposure (the cumulative risk of contracting malaria is proportional to the length of stay in the transmission area)


[image: image] compliance (personal protection measures, chemoprophylaxis)


[image: image] style of travel (camping versus staying in air conditioned or well-screened urban hotel)


[image: image] host factors (such as semi-immunity, pregnancy).





These variables illustrate that it is impossible to predict the risk of malaria transmission by more than a rough order of magnitude in any specific traveler. The travel health advisor and even the traveler will often ignore at least some of these parameters. Finally, old data may have become obsolete in view of global warming: in Nairobi, in an area previously free of transmission at an elevation of 1700 m, an increasing risk of malaria is reported. Nevertheless, one can at least estimate whether a traveler will be at high or low risk.


A more detailed account of malaria epidemiology, with maps, is found in Chapter 14, where the adverse events due to prophylactic medication against malaria are discussed.









Vaccine-Preventable Infections


Updated morbidity and mortality data (Fig. 2.1) have recently been generated for vaccine-preventable diseases. It is uncertain as to what degree an observed decrease in the risk of hepatitis A is due to improved hygienic conditions at the destinations or to greater immunization rates.14 Travel-related vaccine-preventable diseases are often divided into those that are required, routine, and recommended (see also Chs. 9 to 13). Below is a list of those as well as some of the recent epidemiology relating to the illnesses in travelers.






Required Immunizations


Yellow fever occurs only in tropical Africa and northern South America. Usually a few hundred cases are reported to WHO annually, but it is estimated that more than 100 000 cases occur. Yellow fever has never occurred in Asia, although the vectors, Aedes (now Stegomyia) and Haemagogus, have been observed there. Yellow fever is extremely rare in travelers, but nevertheless, cases in unvaccinated travelers have been reported in the last 10 years, despite the fact that these travelers should have been immunized.19 Also, a number of travelers have recently been reported who died from yellow fever. Sometimes, countries will require a yellow fever vaccine certificate even though there is no risk at the destination, because the traveler has just transited (even staying in the aircraft) a yellow fever zone. Travel health advisors and travelers alike need to remain vigilant about checking on regulations through the WHO website or national guidelines that are updated frequently. Even so, countries have the capacity to alter their policies as they feel necessary.20


Until the early 2000s meningococcal disease was frequently observed during or after the hajj or umrah pilgrimage to Mecca (200/100 000), but this problem has been resolved by public health measures issued by the Saudi authorities. The disease is rare even in travelers staying in countries where the infection is highly endemic (0.04/100 000). The case fatality rate among travelers slightly exceeds 20%. Rarely, Neisseria meningitidis may be transmitted during air travel of at least 8 hours’ duration.21


Polio vaccine for certain populations has also been recently required by the Saudi government for pilgrims to the hajj.









Routine Immunizations


To the authors’ knowledge, a single case of tetanus was reported in a traveler several decades ago, but such cases may be hidden in national surveillance data.


As demonstrated by a large epidemic in the former Soviet Union during 1990–1997, diphtheria may flare up under specific circumstances.22 This epidemic resulted in dozens of importations to Western Europe and North America; some travelers died while still in Russia. Far less serious forms of cutaneous diphtheria are occasionally imported, mainly from developing countries.


Poliomyelitis has continued to be a problem in the past few years, mainly in South Asia, from where it has been exported to Central Asia, and in various countries of tropical Africa. In typical travelers, poliomyelitis has in the past decade been observed in a single VFR student returning from Pakistan to Australia. Despite the lack of documented transmission in travelers, an adult booster is recommended for travel to a number of areas where outbreaks continue to occur (www.polioeradication.org/​Dataandmonitoring/​Poliothisweek.aspx and www.polioeradication.org/​Dataandmonitoring/​Poliothisweek/​Polioinfecteddistricts.aspx). In fact, the disease is being seen in countries that previously had reported no cases. Thus, WHO has developed an interactive map with the countries or areas for which it recommends polio immunization or boosting (http://apps.who.int/ithmap/).


Very few data exist on pertussis, Haemophilus influenzae B, measles, mumps and rubella in travelers. In view of suboptimal compliance with measles vaccination, European, African, and Asian travelers are responsible for outbreaks on the American continent, where vaccine uptake is far superior.23 Recent reports showed a sharp rise in the number of measles cases reported in EU/EEA countries, five times more than the annual average for the preceding 5 years. These cases may be linked to travel to and from Europe, where unimmunized or non-immune travelers have come into contact with the disease or transported it.24 Pertussis is a re-emerging disease in many areas and immunity has waned. New vaccine availability in some areas allows boosting of adults to tetanus, diphtheria, and pertussis in a single injection. Hepatitis B, now a routine immunization in most industrialized countries, is mainly a problem for expatriates living close to the local population and for travelers breaking the most basic hygiene rules; the monthly incidence is 25/100 000 for symptomatic infections; 80–420/100 000 for all infections.25 The estimated incidence in travelers from Amsterdam to HBV-endemic countries is 4.5/100 000 travelers. While minute quantities of the virus are sufficient for transmission and the exact mode of transmission may remain undetected in many individuals, clear risk factors, such as casual unprotected sex, nosocomial transmission, etc., have often been suspected. Behavioral surveys have shown that 10–15% of travelers voluntarily or involuntarily expose themselves to blood and body fluids while abroad in high-risk countries. Besides the risk factors mentioned above, such persons have also visited dental hygienists, had acupuncture, cosmetic surgery, tattooing, ear piercing, or scarification. Travel specifically for surgical procedures abroad (medical tourism) is increasing and is highlighting the emergence of a new antibiotic resistance mechanism and associated consequences for creating a global public health problem.26









Recommended Immunizations


The most frequent vaccine-preventable infection in non-immune travelers to developing countries is influenza. Various outbreaks on cruise ships have been described (the usual risk groups are at risk of complications). Hepatitis A is now third, with a current average incidence rate of 30/100 000 per month. It is also the case that ‘luxury’ tourists staying at multistar resorts may be at risk of infection.


Typhoid fever is diagnosed with an incidence rate of 30/100 000 per month among travelers to South Asia (Pakistan, Nepal, India); elsewhere (except probably in Central and West Africa), this rate is 10 times lower. Those visiting friends and relatives import a fair proportion of these infections, but tourists originating in industrialized countries are also affected. The case fatality rate among travelers is 0–1%.


A recent paper reviewing the morbidity seen in >37 000 travelers revealed that 580 presented with vaccine-preventable diseases. Of those, the most common seen were enteric fever, acute viral hepatitis and influenza. Hospitalizations occurred with greater frequency in those diagnosed with VPD, and deaths also occurred.27


The risk of rabies is high in Asia (particularly in India), from where 90% of all human rabies deaths are reported, but there may be under-reporting in other parts of the world. Bat rabies may occur in areas that are thought to be rabies free, such as Australia and Europe. Many among the monthly 0.2–0.4% who experience an animal bite in developing countries are at risk of rabies. Rabies is a particular risk in those who are in close contact with indigenous populations over a prolonged time, e.g., missionaries, those traveling by bicycle, those working with animals, or those who explore caves, and also children (because of their attraction to animals and their lack of reporting of bites).


Based on post-travel skin tests, the incidence rate of M. tuberculosis infection is 3000/100 000 person-months of travel, and 60/100 000 developed active tuberculosis. Transmission during long-haul flights and also during prolonged train and bus rides has only rarely been reported and outdoor transmission can be neglected, except if there is repeated exposure, as may occur particularly among long-term, low-budget travelers or expatriates. Bacille Calmette–Guérin vaccine is not recommended for travelers; it is still administered in some countries routinely and its major use is for the prevention of disseminated tuberculosis in children.


The risk of cholera is approximately 0.2/100 000, although asymptomatic and oligosymptomatic infections may be more frequent, as demonstrated in Japanese travelers. But as a public health issue this is irrelevant, as secondary infections do not occur.19 The case fatality rate among travelers is <2%.


For several potentially vaccine-preventable diseases the risk of infection is <1 per million. Although a few dozen cases of Japanese encephalitis have been diagnosed in civilian travelers during the last 25 years, the attack rate in civilians is estimated to be 1 per 400 000 to <1 per million. Sixty percent of these cases occurred in tourists, including some short-term travelers to Bali and Thailand.28,29 Only two international travelers have been diagnosed with plague since 1966. Few anecdotal reports have documented tick-borne encephalitis in international travelers, although they certainly occur in persons hiking or camping in endemic areas. Changes in climate and habitation are altering the epidemiology of tick-borne encephalitis, and the disease is now being reported from areas previously not known to be endemic.30,31












Other Infections


Only a few selected infections will be mentioned in this section. Those about which no more than anecdotal reports have been published will be omitted.






Sexually Transmitted Diseases


According to most surveys, casual sex, in almost 50% of cases without regular condom protection, is practiced by 4–19% of travelers while they are abroad, resulting in HIV infection and other sexually transmitted diseases (STD).32 In Switzerland, it is estimated that 10% of HIV infections are acquired abroad. In the UK, the risk of acquiring HIV is considered to be 300 times higher while abroad, compared to staying at home. A third of heterosexuals acquired their infection in the UK; the remaining two-thirds are thought to have been acquired in sub-Saharan Africa.33,34


The WHO estimates that 75% of all HIV infections worldwide are sexually transmitted, and that the efficiency of transmission per sexual contact ranges from 0.1% to 1%. The transmission probability of HIV is greatly enhanced by the presence of other STD and genital lesions, as is often the case in female commercial sex workers and other infected persons in developing countries. Typically, 14–25% of cases of gonorrhea and syphilis diagnosed in Europe were imported from abroad. The first campaign targeting those over 50 years of age was launched to highlight rising STIs and poor sexual health in this age group, many of whom indulge in casual sexual activity abroad.35









Common Cold


This is one of the most frequent health problems, with an attack rate of 13% in short-term travelers; among them, 40% are incapacitated for an average of 2.6 days. From interviews in Chinese hospitals, there is anecdotal evidence that lower respiratory tract infections occur particularly often in this country.









Dengue


In SE Asia, the seroconversion rate of dengue in travelers is 200/100 000; this risk is clearly greater than for malaria.36 Clearly, dengue is a re-emerging illness in many tropical and subtropical parts of the world, and surveillance systems are documenting larger numbers of returning travelers with dengue from most endemic regions.









Legionella


With easier means of diagnosis the rate of Legionella infections reported to Euro surveillance is continuously increasing, reaching 289 in 1999. The highest rate found among British travelers was after a stay in Turkey: 1/100 000, compared to 10 times fewer when the destination was the USA, for example.37









Leishmaniasis


This has frequently been described in travelers, with those infected with HIV being at particularly high risk, but to the authors’ knowledge no systematic review with data has been published.









Schistosomiasis


Using newer serological tests, there are data to suggest that schistosomiasis is an infection that both long- and short-term travelers, but particularly missionaries and volunteers, acquire in endemic areas.38 However, it is currently unknown whether or not most of these exposed travelers would ever develop the typical signs and symptoms of the disease.









Trypanosomiasis


Trypanosomiasis, in its African form, was reported in only 29 cases in the US in the 20th century, but the risk seems to be increasing.












Non-Infectious Health Problems


This covers a broad variety of problems, accidents, and illnesses, which can be divided into environment or host related.






Environmental


Travel may result in stress, particularly fear of flying – most prominent during take-off and landing – and flight delays, which are frequent causes for anxiety.39 Motion sickness may affect up to 80% of passengers in small vessels in rough seas, but also affects passengers (albeit fewer) on jet flights. In-flight emergencies occur in 1/11 000 passengers, the most frequent ones being gastrointestinal, cardiac, neurological, vasovagal, and respiratory.


Changes in climate and altitude also create problems. In particular, high-altitude sickness (described in Ch. 39) will affect every passenger if ascent to high altitudes is rapid. Health impairments related to diving are described in Chapter 40. Other environmental issues occasionally come into play. For example, consideration should be given to long-term travelers or expatriates with chronic heart or lung disease planning on staying in regions where there is excessive air pollution.


In addition to the accidents described in the mortality section, small bruises acquired while swimming, and other marine hazards or lacerations due to sporting activities, may take longer to heal in view of supra-infection. Sprained ankles and other sports injuries are frequent, particularly among senior travelers, who tend to fall, for example, in dimly lit hotels and on stairs.









Host


Persons with pre-existing medical conditions may experience some exacerbations. This is particularly common in those with immunosuppressive illnesses, chronic constipation, diarrhea or other gastrointestinal ailments, whereas others, such as dermatological conditions or degenerative joint pain, may improve in a sunny, warm climate.40















Conclusion and Prioritization


In conclusion, health professionals who advise travelers need to keep the described epidemiological facts in mind when determining what preventive measures are needed. Ultimately, the decision regarding to what degree one wishes to protect future travelers is an arbitrary one; no-one should give the illusion that ‘complete protection’ is possible.


Prioritization, e.g., with respect to vaccines, is possible, but one ought to have concrete goals to reduce just morbidity. Immunization against influenza would be number 1 and against hepatitis A might be number 2 if there are time and financial constraints. However, even when prioritization is necessary, consideration should be given to the specific individual, his or her medical history and travel circumstances. For travelers to malaria-intense regions, despite financial limitations, chemoprophylaxis should still be strongly encouraged and doxycycline is quite inexpensive. Similarly, medication for the management of travelers’ diarrhea is inexpensive, whether the choice is loperamide for treatment of symptoms or an antibiotic. In fact, some antibiotics are provided free of charge in the US. Despite the need for prioritization, educational needs do not change and efforts to provide as much information as possible are always imperative. Although these measures can certainly mitigate health problems, travel will always have some inherent additional risks compared to staying at home.
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Key points







• Whether a travel health program is standalone or part of another practice, it requires trained personnel and specialized supplies and equipment to provide such services


• Keeping up to date with country-specific health information that may change rapidly is key to providing pre-travel healthcare


• Depending upon the country or individual states within the US, nurses and nurse practitioners, as well as pharmacists, may be able to be primary providers of pre-travel healthcare. Ensure compliance with professional regulations.


• A travel clinic needs to determine whether or not to provide post-travel services. If not, then it is important to be aware of specialist health providers that can handle referrals


• Even with good foresight, the provision of telephone consultations, e-mail services, imminent travel and appropriate fees for service provision remain challenges












Introduction


The delivery of travel medicine services has evolved over the past 30 years. Traditionally, it has occurred in primary care or in specialized travel clinics. However, in the last decade there has been an expansion into other healthcare settings, such as occupational health, college health, walk-in clinics, emergency departments, supermarkets and pharmacies.1 This chapter will outline the key steps necessary to establish a travel medicine practice. The principles outlined can be applied by practitioners to a variety of settings throughout the world.


The body of knowledge in travel medicine is sufficiently different from general medicine, infectious diseases and tropical medicine, that it is best practiced by healthcare personnel who have been trained in the field, who are seeing travelers on a regular basis, are constantly updating their knowledge, and who have the information and resources to provide pre-travel care.2


Those who provide travel medicine need to have up-to-date information on the geography of illness, be able to administer a full panel of immunizations against both common and uncommon vaccine-preventable diseases, and access recommendations of the World Health Organization (WHO), or national bodies such as the United States (US) Centers for Disease Control and Prevention (CDC), and the United Kingdom National Travel Health Network and Centre (NaTHNaC). If a travel health service can provide this level of expert care, it will distinguish itself from a generalist’s office and increase the value of the service to the traveling public (Table 3.1).


Table 3.1 Benefits of a Travel Medicine Service






	



Comprehensive pre-travel care (see Table 3.2)


Knowledgeable and experienced providers (see Table 3.3)


Up-to-date advice (in verbal and written form) on a wide range of travel-related health risks


Access to current epidemiologic resources and opinion of expert bodies


Availability of immunizations against all vaccine-preventable illnesses


Provision of medications/prescriptions for self-treatment/prevention of travelers’ diarrhea, malaria and environmental illness


Post-travel screening and referral













Administering immunizations without undertaking a complete risk assessment of the traveler and their planned activities, and not giving other comprehensive preventive advice, is not providing an appropriate level of service.2 All travelers should receive up-to-date advice on avoiding travel-related illness, health counseling for self-care of any chronic medical conditions, required or recommended immunizations for their trip, and information about health and safety resources at their destination (Table 3.2). Those who provide a travel health service can follow the guidance as outlined in this chapter and book.


Table 3.2 Elements of a Travel Medicine Practice: Services






	



Assessing the health of the travelera



Underlying medical conditions and allergies



Immunization history


Assessing the health risk of travel



Itinerary



Duration



Reason for travel



Planned activities


Preventive adviceb



Vaccine-preventable illness



Travelers’ diarrhea prevention and self-treatment



Malaria prevention



Other vector-borne and water-borne illness



Personal safety and behavior



Environmental illness: altitude, heat, cold



Animal bites and rabies avoidance



Management of special health needs during travel



Travel medical kits



Travel health and medical evacuation insurance



Access to medical care overseas


Vaccination


Post-travel assessment













aPermanent records should be maintained.


bAdvice should be given both verbally and in brief written form to reinforce concepts and aid in the recall of information. Referral to authoritative online resources is also helpful.









The Practice of Travel Medicine


An examination of the practice of travel medicine can help define those elements that are necessary for the establishment of a new travel clinic. There has been no comprehensive survey of travel medicine practice throughout the world since a 1994 survey of the membership of the International Society of Travel Medicine.3 This survey demonstrated that, even in 1994, travel medicine was practiced in a variety of settings by professionals with a wide range of training and experience in the discipline. A few themes emerged. Nearly all clinics were from North America, Western Europe and Australia (94%). Most clinics saw only a modest number of patients: fewer than 20 patients/week were seen by 61% of clinics (14% saw less than two patients/week), and only 13% saw more than 100 patients/week.


Nearly all clinics provided advice about malaria, insect avoidance, and the prevention and treatment of travelers’ diarrhea, and most administered a wide range of vaccines. Although clinics were usually directed by physicians at that time, advice and care were rendered nearly equally by physicians and nurses. In many countries today, nurses provide the majority of pre-travel care. For example, in the UK most pre-travel care is delivered in general practice and the practice nurse is usually the sole provider, giving advice under the direction of specific protocols.4,5


Where are travelers going (Fig. 3.1)? Data from the World Tourism Organization indicate that for the 940 million international arrivals during the year 2010, Europe continued to be the most frequent destination (50.7%), but China was the third most visited country, and many new destinations emerged in Asia, the Pacific and the Middle East.6
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Figure 3.1 (A) International arrivals for all world travelers for the year 2010 (n = 940 million).


Data from the World Tourism Organization (http://www.unwto.org/facts/menu.html). (B) Destinations for travelers receiving pre-travel care at the International Traveler’s Medical Service at the University of Connecticut, USA, from January, 1984 through December, 2002 (n = 14,718 travelers).












Starting a Travel Health Program






Frequently Asked Questions






Who Is Qualified to Offer Travel Health Services?


All providers should be trained in travel medicine (Table 3.3). There is ample evidence that healthcare practitioners who are not familiar with the field of travel medicine make errors in judgment and advice, particularly about the prevention of malaria.7–11 These errors can lead to adverse outcomes for travelers, such as malaria cases and deaths in travelers who were advised to take no or incorrect chemoprophylaxis.12,13


Table 3.3 Elements of a Travel Medicine Practice: Provider Qualifications






	



Knowledgea


Geography



Travel-associated infectious diseases: epidemiology, transmission, prevention



Travel-related drugs and vaccines: indications, contraindications, pharmacology, drug interactions, adverse events



Non-infectious travel risks both medical and environmental: prevention and management



Recognition of major syndromes in returned travelers: e.g., fever, diarrhea, rash, and respiratory illness



Access to travel medicine resources: texts, articles, internet resources


Experience



6 months in a travel clinic with at least 10–20 pre-travel consultations/week


Initial training and continuing education



Short or long courses in travel medicine



Membership in specialty society dealing with travel and tropical medicine, e.g., the International Society of Travel Medicine and national societies



Attendance at national and international travel medicine meetings













aKnowledge can be formally assessed by the ISTM Certificate of Knowledge exam or by examination in Diploma or Masters level travel medicine courses.


Training includes education and experience. A study of general practitioners who provided travel medicine care in Germany demonstrated a correlation between giving preventive advice on important topics with specific training in the discipline.14 The Dutch National Coordination Center for Traveler’s Health Advice (LCR) found that the quality of providers improved when they were registered with a national body, took courses and followed national guidelines.15 Although there is an international exam that certifies knowledge in the field of travel medicine (the International Society of Travel Medicine (ISTM) Certificate of Knowledge exam), as well as a Faculty that recognizes expertise and accomplishment (Faculty of Travel Medicine, Royal College of Physicians and Surgeons, Glasgow: http://www.rcpsg.ac.uk/Travel%20Medicine/Pages/mem_spweltravmed.aspx), there is currently no requirement that those who practice in the field have such qualifications or recognition.









What Can Healthcare Professionals Do to Develop Expertise in Travel Health?


The Canadian Committee to Advise on Tropical Medicine and Travel (CATMAT) and the Infectious Diseases Society of America (IDSA) have defined the important elements of a travel health consultation in their respective guidelines on the practice of travel medicine.2,16 Travel health providers should have the requisite knowledge, training and experience to deliver these key components of the visit: risk assessment of the traveler and their trip, provision of advice about prevention and management of travel-related disease (both infectious and non-infectious), the administration of vaccines, and recognition of key syndromes in returned travelers (Table 3.2). In order to develop the necessary knowledge, clinicians can attend travel health conferences, enroll in short courses, or pursue a certificate or degree in travel medicine. The ISTM (http://www.istm.org/) and American Travel Health Nurses Association (ATHNA) (http://www.athna.org/) publish calendars of courses and conferences on their websites.


CDC offers free online training programs. The Royal College of Physicians and Surgeons (Glasgow) runs a diploma level course in travel medicine (http://www.rcpsg.ac.uk/Travel%20Medicine/Pages/Foundation_and%20_Diploma_in_Travel_Medicine_%20Courses.aspx), and there are several Masters’ level training courses offered in Europe. In addition to the ISTM certificate of knowledge in travel medicine the American Society of Tropical Medicine and Hygiene (ASTMH) administers an examination leading to a certificate of knowledge in tropical and travel medicine.17,18


Experience in a travel clinic setting is the other component leading to competence in travel medicine. It is only with regular assessment of travelers who have multiple health conditions, and are planning a wide variety of travel destinations and activities, that one can gain broad competence in the field. Spending time in an established clinic can be invaluable, and competency maintained by regularly performing pre-travel consultations.


Providers are also encouraged to join national societies that are devoted to travel medicine. These will often provide courses, publish newsletters with travel medicine alerts, and link members through discussion groups. Most importantly, anyone working in this specialty must make a personal commitment to ongoing learning, as global health risks are always changing. See Chapter 4: Resources for additional professional development opportunities.









Are There Different Models of Care Delivery?


Most practices of travel medicine have both physicians and nurses participating in the care of patients. The specialty of travel medicine is ideally suited to the involvement of nurses, nurse practitioners, and physician assistants. Increasingly, pharmacists are providing these services, although the pathways toward recognition of pharmacists are not well delineated.20 Given the variety of providers, each practice will need to decide how to divide the responsibilities.


For clinics in which both physicians and nurses provide care, there are two general models (Fig. 3.2). In the first, the physician obtains the travel itinerary, planned activities, and the patient’s medical and immunization history. The physician then gives the health advice, and decisions are made in conjunction with the travelers as to recommended immunizations. The care of the patient is then transferred to a nurse (or to a person who has competency to administer vaccines), who reviews vaccine adverse events, obtains informed consent, and administers the vaccines. After giving the vaccines, they record vaccine administration information in either a paper or electronic medical record (EMR).
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Figure 3.2 A flow diagram for patient care in a travel medicine clinic. Two options are presented: two-provider or single-provider care.




In the second model, the nurse, nurse practitioner, or physician assistant provides the complete pre-travel care, from the medical and travel history, to preventive advice, to administration, and recording of vaccines.


In the UK, this model of independent care rendered by nurses is supported by a legal framework known as Patient Group Directions (PGD). These require a clear and detailed written protocol that is agreed and signed by doctors, nurses, and pharmacists. The document details the indications and situations when a nurse can select, prescribe and administer a prescription-only medication (e.g., vaccine or antimalarial) without recourse to a physician. The PGD requires that the nurse receive appropriate training, updating, and audit of practice.


In US practices where a health professional without prescribing privileges, such as a registered nurse, is the sole provider of care, it is necessary to develop detailed protocols to follow. These should be clinic specific (reflecting the standard of care within the region) and in written form with standing orders for administering vaccines and obtaining prescriptions.19


In the future it is anticipated that another model of care will be pharmacy based as pharmacists in the UK, US, Canada, and other countries expand their training and professional role in pre-travel care.21









Are There Specific Laws, Health Regulations, and Standards that Affect Travel Healthcare?


Regulations that apply to travel clinics and personnel have increased in recent years. These may include health professional licensing laws, malpractice issues, national, state or provincial regulations, and organizational or institutional requirements. For example, can a nurse provide both patient assessment and vaccinations? Does the clinic need an on-site physician? How is yellow fever (YF) vaccination status certified? Are pharmacists allowed to immunize in your community? This is more fully discussed under ‘Legal Issues’ later in this chapter.









What Policies, Procedures and Resources Should Be in Place?


Before a clinic schedules its first patient, certain protocols and support services should be in place:




[image: image] Anaphylaxis and management of vaccine adverse events


[image: image] Emergency vaccine storage: in the event of a power failure


[image: image] Needlestick and HIV post-exposure prophylaxis


[image: image] Immunization documentation


[image: image] Infection control and hazardous waste disposal


[image: image] Vaccine Information Statements (US CDC publications), or equivalent) (http://www.cdc.gov/vaccines/pubs/vis/)


[image: image] Use of consents and waivers


[image: image] Vaccine adverse event reporting systems


[image: image] Standing orders (or equivalent) for vaccinations



– Over time, the clinic will need to add to these protocols and develop a full policy and procedure manual. A resource for travel clinic protocols in the US is the ATHNA Clinic Manual available at www.ATHNA.org and Immunization Action Coalition (IAC) at www.immunize.org



[image: image] A dedicated vaccine-grade refrigerator


[image: image] An individual who is identified as the Immunization Coordinator.












Is Special Documentation Required?


There may be national, local or institutional regulations that apply to immunization records. The US National Childhood Vaccine Injury Act (NCVIA) and CDC mandate certain vaccination documentation.22,23 For efficiency, completeness, and to meet current quality standards, it is advisable to use pre-printed documents (or EMR equivalent) when offering pre-travel care.









What Support Services Are Needed?


In some settings, healthcare professionals provide all the services of a pre-travel consultation, including ordering and stocking supplies, taking phone calls, appointment-making, billing, and providing the full range of clinical care. In most practices, however, clinicians provide clinical care, and administrative staff manage other aspects of the service, such as processing the required documents and payment requests from insurance companies.









Should A Clinic Offer Travel Health Services Full-Time? What Are the Best Times for Clinical Sessions?


When starting a clinic it can take time to build patient volume. It may be advisable to start by incorporating a few visits per week and then adding appointments as clinician expertise and patient demand increase. Many travelers will seek care at the last minute and during non-working or non-school hours. If they can be covered, early morning, late afternoon, evening, and weekend appointments are popular.









What Vaccines Should Be Provided? Should the Clinic Offer YF Vaccine?


Many clinicians are knowledgeable about routine adult and childhood vaccines but are not familiar with travel vaccines. Some clinicians will start by offering only a few vaccines, such as influenza, hepatitis A and B, tetanus, polio and typhoid. Others will want to offer comprehensive care and provide all the travel immunizations licensed in their country. Regarding YF vaccination, under International Health Regulations (2005) ‘State parties shall designate specific YF vaccination centres within their territories in order to assure the quality and safety of the procedures and materials employed’.24 Many countries have a specific procedure that must be followed before becoming a YF vaccinating center. See Legal Issues for more information about this process.









How Much Time Should Be Set Aside for Appointments?


Ideally, a pre-travel risk assessment, counseling and vaccine appointment would be allotted 45–60 minutes. In reality, most appointments do not exceed 30 minutes, and when a travel medicine service is integrated into primary care or a pharmacy setting, it may be less. Two-thirds of visits to UK YF vaccination clinics are allotted only 11–20 minutes.25 If possible, scheduling can be based on the complexity of the itinerary and traveler. Some travelers need multiple visits for further assessment, extended counseling (e.g., families with young children moving abroad), or when multi-dose vaccines are administered.









How Should A Clinic Determine Service Charges?


Around the world charges are handled in different ways. In the US, few private insurers fully reimburse travel healthcare services, and therefore many clinics operate on a fee-for-service basis, with considerable variation in visit and vaccination charges. In order to avoid potential conflicts with managed care contracts, US clinics will need to learn about applicable billing rules. Many clinics issue three charges for a visit: the consultation fee or visit charge, the vaccine charge, and a vaccine administration charge. In primary care settings in the UK, the consultation is not billable as it is considered a free NHS service; however, charges can be made for certain vaccines. Retail sales of travel items such as repellent and mosquito nets can generate additional income.









What Is It Going to Cost to Establish a Travel Health Program?


Travel services that operate within an existing clinic or primary care service can be established with minimal additional investments. The vaccine refrigerator and vaccine supply are two of the largest costs, but careful equipment selection and maintaining a small vaccine inventory can keep these costs to a minimum. Many services will already have a vaccine refrigerator. Each consultation room should have computer access. Subscription to a commercial travel medicine database is also popular.












Organizing a Clinic: Facilities, Equipment, Supplies


Travel health clinics can often function with the same space, equipment, and supplies as for any setting that offers immunizations. The ISTM, ATHNA, and IAC can provide additional guidance to prepare an office to provide travel healthcare.26






Facilities


At a minimum, clinics need an area for reception, a private room for consultation and vaccine administration that has a computer with internet access, space for a refrigerator, and storage areas for supplies and clinic records. Busy clinics will have dedicated space with separate consultation and vaccine administration rooms. Travel clinics that are located in hospitals or within a medical school or group practice will typically have access to on-site laboratory testing.









Equipment


Refrigerator and Freezer: A dedicated vaccine refrigerator capable of maintaining vaccines at storage temperatures of 2–8°C (optimal 5°C) is essential.27 If frozen vaccines are stocked (e.g., varicella), a freezer with a separate door that can sustain temperatures to at least −15°C is needed. Each unit should have 24-hour monitoring, and a calibrated thermometer that can detect temperatures outside the acceptable range. Ideally, the unit should be connected to a back-up generator and an alarm system to alert the clinic if proper temperatures are not maintained. Signage and plug locks can help prevent inadvertent unplugging of the unit.


Temperature monitoring charts should be maintained twice daily and kept for a minimum of 3 years, or as dictated by site policy. The IAC has temperature charts for downloading at: www.immunize.org/news.d/celsius.pdf, as well as immunization sheets. The CDC has a web-based training program describing how to select and organize the clinic refrigerator at: http://www2a.cdc.gov/vaccines/ed/shtoolkit. The Australian Immunization Handbook and Public Health Agency of Canada’s National Vaccine Storage and Handling Guidelines for Immunization Providers (2007) provide similar information.28–30


Computer: Each consultation room should have a computer with internet access. The computer should have the EMR and the travel medicine database, if the clinic uses them. Providers can consult web-based information services when questions arise about such issues as the status of an outbreak.









Supplies


Vaccine supply: Vaccines can be ordered directly from the manufacturer, a wholesaler, or from a hospital or centralized pharmacy, depending upon where the service is located. Hospital pharmacies usually have purchasing contracts with agreed price structures. Initially, a clinic can store a minimum supply of vaccines and then track weekly usage to anticipate the need for reordering. Vaccines should not be ordered until the clinic refrigerator can adequately and consistently maintain proper temperatures over a period of 1 week. Cold chain maintenance is a management priority, with careful attention paid to vaccine storage and handling best practices.31


Vaccination supplies: The clinic will need to stock gloves (can be used when the provider has a hand lesion or the traveler has a skin infection), syringes of multiple sizes, needles of different lengths and gauge (for intramuscular, subcutaneous and intradermal use with patients of different size and weight), bandages, alcohol pads, and cotton gauze. Some clinics use a topical anesthetic such as EMLA cream (AstraZeneca) that can be applied to the immunization site in children approximately 1 hour before injection. The IAC has published a supply list for practices that provide vaccinations: www.immunize.org/catg.d/p3046chk.pdf.32


Medications and supplies to manage adverse events: All clinics need procedures for the management of anaphylactic reactions following vaccination. Adrenaline (epinephrine) compounds and antihistamines need to be readily available. Emergency equipment such as blood pressure cuffs should be properly sized for the population served. Some hospital-based clinics have the advantage of on-site emergency medical care in the event of rare, severe adverse reactions. IAC publishes a list of these supplies and a management policy.33


Infection control and hazardous waste supplies: Every clinic must comply with regulations concerning infection control and the disposal of hazardous waste. ‘Sharps receptacles’ should be readily available, and mounted in a convenient location that reduces the risk of needle-stick injuries.


Other patient supplies: Clinics may find it useful to have pregnancy tests and a scale for weights.









Documentation


Travel clinics will need prescription pads, clinic letterheads for correspondence and for providing letters of medical exemption from YF vaccination, a supply of International Certificate of Vaccination or Prophylaxis (ICVP), and chart documents (or EMR). The use of standard documents, forms and patient hand-outs helps to insure comprehensive and consistent pre-travel care. Clinic documents may require legal review and medical director approval. Helpful documents are: pre-travel consultation record, patient immunization record, vaccine inventory log or database, vaccination consents and waivers.


The travel clinic form should become part of the permanent medical record. For insurance companies, a permanent medical record documents the level of care that has been provided. For the traveler, it is a record of the immunizations and advice they received and is useful if they lose their immunization card at some time in the future. For the travel clinic, it can be accessed to create a database (if not already entered directly into an EMR) of each traveler, and their preventive measures.


There should be a complete and accurate immunization record that includes: vaccine type (generic abbreviation and/or trade name), dose, date of administration, manufacturer and lot number, site of administration, and name and title of administrator. In the event of a vaccine recall, having this information in a computerized database will make the task of identifying patients much easier, since records can be searched by patient name, vaccine type, and lot number. An electronic record also allows rapid access to the information in a patient’s chart if the traveler calls some months or years after the visit.









Information Resources for the Clinician


Clinicians require access to up-to-date information to determine destination risks and to learn about risk reduction measures. This is best achieved through online authoritative information sources, or frequently updated commercial travel medicine databases. Access to web-based information resources has moved travel medicine to a specialty that can respond daily to changes in the epidemiology, resistance patterns and outbreaks of infectious diseases. Authoritative sources of advice are WHO, CDC, the European Centres for Disease Control and Prevention (ECDC), and national resources such as those provided in Australia, New Zealand, Canada, France, Germany, Switzerland, The Netherlands, and the UK. Travel clinics will most likely use both national and international resources. All of these sources have their own websites that provide information. Of note, the travel health site of the UK has a list of fact sheets for the provider available for downloading (NaTHNaC; www.nathnac.org/pro/factsheets/index.htm).


A limited number of print resources are also useful: a textbook of travel medicine and tropical medicine, and professional journals that focus on these fields. For a complete list, see Chapter 4.


Subscription to a commercial database can provide health professionals with country-specific recommendations and travelers with customized information, disease risk maps, and other prevention recommendations. A hard-copy or electronic world atlas is also useful.


In travel medicine there are communication forums, termed ‘listservs’, that engage in discussion about emerging infections, outbreaks, or tropical and travel medicine related cases. The ASTM&H and ISTM listservs require membership of the organization; the listserv of the ISTM is active daily, airing problems and solutions that are helpful for the travel medicine provider. ProMed-mail (http://www.promedmail.org/), an open-access program of the International Society for Infectious Diseases, is a moderated reporting system for outbreaks of emerging infectious diseases. Some listservs are not moderated and the information shared may be anecdotal or not comply with national standards or practices.


Each clinic will need to decide how these resources are put into practice to help standardize care in the clinic. While the use of a travel clinic form (or EMR) allows standardization of the intake information, it is more difficult to standardize the advice and vaccines administered. In travel medicine there are frequent differences of opinion whether to give a particular immunization or which antimalarial to prescribe. Despite this, clinics should avoid giving different advice, vaccines and medications to travelers who are going on the same trip and have the same medical circumstances, but who come into the clinic at different times and are seen by different providers. To prevent this, protocols can be written that match the practice standard of the region, province, or country in which the travel clinic is located, or national guidance can be consulted to determine the interventions. Regular conferences and continuing education can build consistency among clinic staff.









Information Resources for the Traveler: Patient Education


In the US, CDC mandates that every clinician must provide vaccine recipients with information about the risks and benefits of immunizations. These are in the form of Vaccine Information Statements (VIS) (www.cdc.gov/vaccines). It is good practice for clinics in all countries to give recipients similar information.


An atlas, world map, and/or globe can help with destination counseling. Information on travel medical evacuation insurance, and demonstration samples of travel supplies and equipment, e.g., sample repellents, mosquito netting, travel medical kits, and water treatment equipment, are also helpful.


As education is the mainstay of pre-travel care, the clinician will need to counsel the traveler on a number of health and safety issues. Many clinics provide the traveler with a customized report generated by a commercial database to reinforce prevention advice. Clinicians may also want to direct travelers to internet sites that have excellent traveler-oriented information, e.g., the CDC (http://www.cdc.gov/travel), Fit for Travel (Health Protection Scotland) (http://www.fitfortravel.nhs.uk/home.aspx), NaTHNaC (http://www.nathnac.org/travel/index.htm), and Public Health Agency of Canada (http://www.phac-aspc.gc.ca/tmp-pmv/index-eng.php) websites. Other resources are discussed more completely in Chapter 4.


Reinforcement of verbal messages can help travelers apply pre-travel recommendations. Most travel health advisors provide the traveler with written materials that summarize and highlight the information. The traveler can review this material when they are under less pressure. Clinics may also provide medication instruction sheets or first aid booklets.


Travel clinics should be able to provide advice about topics more specialized than malaria and diarrhea prevention (see Tables 3.2 and 3.3). These topics include health issues for special needs travelers, such as pregnant women, the elderly, those with diabetes or HIV/AIDS, or those with chronic cardiac or pulmonary disease. Knowledge of how to access safe and reliable medical care overseas is a key topic for all travelers, but particularly for the long-term or expatriate traveler. Clinics can direct travelers to online travel clinic directories such as those of ISTM or the International Association for Medical Assistance to Travelers (IAMAT, www.iamat.org), and to specialty resources such as the Divers Alert Network (www.diversalertnetwork.org/). Travel clinics that provide this complete range of health resources will further distinguish themselves from a generalist’s office and enhance their level of care.26


Despite these educational efforts for travelers, it is difficult to measure the acquisition of knowledge during the pre-travel visit,34,35 and equally difficult to assess whether or not this knowledge is acted upon during travel.36,37 Airport surveys of travelers departing to regions considered at risk for malaria and/or vaccine-preventable disease document that despite travelers having some knowledge of the diseases, they often neither take antimalarial chemoprophylaxis nor receive vaccines that are indicated.38,39 This is especially true for travelers who are visiting friends and relatives (VFR travelers).38–43


Even though there remain challenges in conveying knowledge and changing behavior, it is important to provide travelers with the tools to be safe and healthy during their trip. Providing travelers with consistent and clear advice about malaria and allowing them to discuss their concerns about chemoprophylaxis can lead to improved compliance with antimalarials.36,44,45









Legal Issues


Although travel health services can be subject to a number of regulations, most clinicians practice in settings that already meet most regulatory requirements. Therefore, little or no change may be necessary to insure full compliance with local, national, or institutional guidelines. In the US there are several federal laws that apply to the provision of travel health services, such as the National Childhood Vaccine Injury Act,46 which provides for the reporting of adverse events through the Vaccine Adverse Event Reporting System (VAERS), the Needlestick Prevention and Safety Act,47 and the Vaccines for Children Program.


In addition to federal laws, US state laws impact aspects of travel health practice such as the appropriate use in the clinic of nurse practitioners, registered nurses, and pharmacists, including what they are permitted to do with and without physician supervision. Issues regarding standing orders and the validity of a clinic’s informed consent letters or waivers should also be clarified.


Each country will have its own regulations and standards for clinical practice, including for travel medicine. For instance, the need for signed consent varies, and in many countries in Europe and Africa, after the provision of relevant information, a verbal agreement to receive vaccinations is acceptable. Clinics must confirm full compliance prior to opening, and ensure ongoing compliance, as rules and regulations can change.






Professional Standards


Several professional groups have developed written standards for the practice of travel health. IDSA and ATHNA have guidelines posted on their websites.2,48 The Royal College of Nursing in the UK has developed competencies for travel health nursing, and Canada has issued competencies for immunization care.49,50 Travel clinics that operate in settings such as occupational health, university health, or community health should comply with standards set for those specialties.


















Financial Considerations






Fees and Revenue for a Travel Health Practice


There is wide variation in the fee structure and reimbursement for travel health services. In the US, travel clinics range from being entirely private, fee-for-service facilities in which the providers do not join any third-party insurance plans, to hospital or medical school-based clinics in which fees are set by the hospital or university practice plan and all providers participate in insurance programs. In addition, there is wide variability in the reimbursement levels for travel medicine by insurance carriers, with some carriers not covering vaccines and medications prescribed for travel. In other areas, such as Canada, the travel visit and vaccine charges are usually not covered by provincial health plans. In general practice in the UK, some vaccines (such as typhoid, hepatitis A, and polio) are covered under the National Health Service, whereas others are charged to the traveler (e.g., YF, rabies, and Japanese encephalitis), and there is no additional reimbursement for providing advice.









Fee-for-Service Care


Travel clinics that charge on a fee-for-service basis expect payment in full at the time of the visit. Fee-for-service avoids many costly administrative processes involved with enrolling in different insurance plans, billing insurance for services, and billing patients for uncovered charges. Clinics should inform travelers about specific payment arrangements when they book their appointments. If a travel health program is on a fee-for-service basis, but operates within a hospital or medical center that accepts insurance for other services, the clinic may need to create a separate legal identity to avoid potential conflicts.









When a Clinic Participates in Insurance Plans


In the US, travel medicine specialists who are participating providers for third-party insurance carriers are required to accept the terms of reimbursement of those carriers. The clinic cannot request that the traveler pay more than the insurance company’s level of reimbursement for a covered service. This frequently leads to underpayment, particularly for vaccines that may cost the provider more than the amount of the insurance company payment. For uncovered services, the travel clinic can request a cash payment. A waiver that indicates to the traveler that they are responsible for payment for uncovered services will need to be agreed and signed before the traveler can be billed, and should be obtained from all patients as they register for their appointments.


In US clinics that participate with insurance plans, a physician must be physically present in the clinic when care is rendered by a registered nurse in order for the nurse to bill for the visit. In this case, the nurse is billing ‘incident to’ the physician. Nurses can bill independently in entirely private clinics that are fee-for-service.


US Medicaid does not cover any services related to travel, so Medicaid patients have to pay cash for the advice and vaccines that they receive. Medicare will cover routinely recommended vaccines for adults: e.g., influenza, pneumococcal vaccine, tetanus, and hepatitis B.


In many settings, patients will require a referral from their primary care physician in order for the clinic to bill the patient’s insurance company. These referrals are best initiated when the appointment is booked.









Clinic Charges


Fees that may be reimbursable or charged in a travel medicine service are the consultation fee (visit fee), vaccine fees, and vaccine administration charges. Providers in some countries charge for writing prescriptions, for completing an ICVP, and for completing other documents.












Profitability: Adding Additional Services


To expand services and enhance revenues, many clinics have extended their care beyond the basic provision of advice, vaccines, and prevention and self-treatment prescriptions. This includes selling travel-related items and rendering in-travel or post-travel care. Some have combined their travel clinic with a general vaccination clinic. The range of potential services is defined in Table 3.4.


Table 3.4 Additional Travel Clinic Services






	



Sale of travel-related items, e.g., repellents, netting, rehydration salts, first-aid kits


Pre-travel health screening/ fitness-to-fly examinations


Contracts with the private sector and schools or universities


Health advice for corporate, NGO or education clients during travel


Telephone or e-mail advice to physicians and the traveling public


Evaluation and screening for post-travel illness


General vaccination clinic


Pharmacy services


Clinical laboratory testing

















Selling Travel-Related Products


Selling travel-related health items can increase revenue, and benefits the traveler by allowing them to immediately purchase items that are useful and may be difficult to locate elsewhere. Several companies sell products specifically tailored to international travelers and clinics can make arrangements to retail these items. Some travel clinics will sell pre-packaged antimalarial drugs, standby treatment for travelers’ diarrhea or malaria, and drugs to prevent acute mountain sickness. Having these items on hand allows the provider to explain proper use of the medications.









Vaccination and Tuberculosis Testing Clinics


Combining a travel clinic and a vaccine clinic is a natural association. The vaccines are available, and the expertise of the staff is immediately at hand. This association may already be in place for occupational health or student health services. Vaccine clinics can immunize employee or community groups, migrants who need immunizations to obtain entry visas, students who need immunizations for schooling, and veterinarians and animal handlers who require rabies vaccination. The clinic can also be open to others who require a vaccine but do not have access to a physician who can provide it. Vaccine clinic visits are usually an efficient use of resources, and lead to increased productivity. A separate vaccine clinic form that contains patient demographic data, pertinent medical, immunization and medication history, and the reason for the vaccine, should be generated.


In some cases, for example migrants or veterinarians, it is necessary to use laboratory services to check serology for proof of immunity to measles or varicella, as examples, or whether the titer of rabies antibody in previously immunized persons is sufficient to preclude a booster dose of rabies vaccine.









Pre-Travel Physical Examinations and Post-Travel Care


The setting, expertise, and interests of the travel medicine providers in a clinic will determine whether or not pre-travel physical examinations or post-travel evaluation and care are performed. Clinics that are part of a general medicine practice, a university student health service or an occupational health unit with contracts with corporations or other organizations might perform physical examinations as part of visa or program requirements.


The consensus statement on travel medicine by Canadian travel medicine experts,16 the IDSA guidelines,2 as well as the body of knowledge developed by the ISTM,17 do not indicate that an extensive knowledge of tropical disease is necessary for travel medicine specialists. The Canadians recommend that ‘all post-travel consultations should be managed by a physician and should include the following: recognition of any travel-related illness, and timely medical assessment, with referral if required, for the management of travel-related illnesses.’16 All travel medicine specialists should be able to recognize key syndromes in the returned traveler and know how to refer them for adequate care.51–54 These key syndromes include fever, skin disorders, acute and chronic diarrhea, and respiratory complaints.55 For clinics with personnel having expertise in infectious diseases and tropical medicine, it is appropriate to evaluate and treat ill returned travelers without referral. In these settings, there needs to be adequate laboratory assistance to diagnose or confirm suspected illness.









Services to Travelers During Their Journeys


Clinics with contracts with businesses, NGOs or educational institutions may provide health advice for ill clients during their trips via e-mail, Skype, or communication with local health providers.56 There should be provider expertise in tropical and emergency medicine, availability during off hours, technical capacity to receive, process and transmit information, and protocols for handling different clinical scenarios. This is something that only a few clinics would be able to provide.









Off-Site Services


Travel clinics may be asked to come to a workplace or school setting to provide pre-travel advice and immunization to individuals or groups. This can be a valued service in some communities and an opportunity to generate additional revenue and goodwill. Clear protocols will need to be followed to ensure vaccine cold chain compliance, appropriate care for any adverse events, documentation and handling of medical records, confidentiality, and proper disposal of hazardous waste.












Running a Travel Health Program






Staff and Administrative Issues


Clinical and administrative personnel should be trained to deliver services efficiently and effectively during the three phases of the visit: before the visit when an appointment is arranged, during the visit when the traveler assessment is made and a risk management strategy is developed, and after the consultation is completed, when either follow-up care is scheduled or the traveler calls with post-visit questions.









Before the Visit, Preparation of Reception Staff


Travelers frequently ask administrative staff questions about vaccines, destinations, vaccine charges, insurance coverage, and more. Staff should be prepared for these types of questions, and counseled not to answer risk management queries. Travelers can be advised to wait for their appointment with a healthcare professional or to visit an authoritative website to deal with non-administrative queries.


The following can help facilitate the appointment:




[image: image] Obtain traveler-related information: age, date of birth, gender, medical conditions, country of birth, native language


[image: image] Have patients bring in any immunization records, medication lists, and a complete itinerary including dates and durations at each destination


[image: image] Determine the purpose of trip: holiday, business, study, VFR (visiting friends and relatives), humanitarian work, medical care abroad


[image: image] Schedule a consultation length appropriate to the traveler and their trip. Sufficient time will be needed for complex journeys, or multiple family members


[image: image] Provide instructions to the traveler about the visit, helping them to anticipate what to expect during the consultation


[image: image] Explain any terms of payment


[image: image] Try to confirm all appointments 24–48 hours before the visit


[image: image] Ensure that sufficient quantities of vaccine are available.












Key Issues During the Pre-Travel Consultation


The key feature of the provider–traveler encounter is a risk assessment that allows the advice and interventions to be individually matched to the traveler. See Chapter 5 for a detailed description of the pre-travel visit.




[image: image] Step I: Assessment of the traveler: a focused health history to document critical demographic and medical information. Using a pre-printed questionnaire or EMR will lend consistency, completeness, and efficiency


[image: image] Step II: Assessment of the trip: reason for travel, destination, duration, accommodation, planned activities, departure date


[image: image] Step III: Itinerary and risk: research internet databases for destination hazards and risk reduction strategies


[image: image] Step IV: Implementation of a customized care plan: priority listing of trip health and safety risks, strategies for risk reduction and management; immunizations, travel medications, patient counseling, consults and referrals, self-care guidance, travel health insurance, access to medical care overseas, customized printed report, maps and patient education handouts.












Following the Consultation


Documentation should be completed and clinicians and administrative staff prepared to handle any calls concerning clarification of prescriptions or prevention guidance.









Reporting Vaccine Adverse Events


All administrators of vaccines in the US are required to report adverse events via VAERS.46 The methods and forms for reporting can be obtained by calling 800-822-7967 or accessing http://vaers.hhs.gov/index. The Division of Immunization in Canada has a similar reporting system and can be reached by calling 866-234-2345, or accessing http://www.hc-sc.gc.ca/dhp-mps/medeff/index_e.html. In the UK, suspected adverse event reports are made to the Medicines Healthcare products Regulatory Agency through the ‘Yellow Card Scheme’ at http://www.mhra.gov.uk/Safetyinformation/Reportingsafetyproblems/index.htm. Other countries and regions may have their own reporting systems.









Service Evaluation


The hallmark of a quality travel health service is an ongoing commitment to quality improvement. It is important to implement patient satisfaction surveys at the time of the visit as well as post-travel outcome evaluations. Regular chart reviews and competency based training evaluations should be built into the clinic’s professional development plan.









After the Trip


Most travelers will not need post-trip evaluation or care. However, certain travelers should schedule a post-travel consultation. Reasons for a post-travel visit include: a traveler to a malaria area who develops a fever after return; travelers who have been ill abroad (with more than a short bout of travelers’ diarrhea) or are ill upon return; long-stay travelers; and travelers who worked in healthcare or other ‘at risk’ occupations.


Many travel health clinics will just focus on pre-travel care. Clinics that are part of general practice, a medical school practice or other multi-specialty group may have expertise in assessing travelers who need evaluation after return. Clinicians should understand the issues of post-travel triage and be ready to refer returned patients to specialists, such as infectious disease and tropical medicine specialists and dermatologists with expertise in tropical disease.












Marketing and Promoting A Travel Health Program


Despite the growth in international travel, it is estimated that only 10–50% of travelers seek pre-travel care.16,38,39,57 The reasons for this are varied: many travelers and health professionals are unaware of the specialty of travel medicine or the value of specialized travel healthcare. A travel clinic has many opportunities to attract patients. When creating a marketing plan thought should be given to persons who travel in the local community, including businesses, schools, non-profit groups, missionary groups, adoption agencies, and tour operators, to identify these potential travelers (Table 3.5).


Table 3.5 Marketing a Travel Medicine Service






	



Development of clinic website


Word of mouth among travelers, referral physicians, health agencies, community businesses and travel agencies


News releases to web, print, radio, or television media concerning travel medicine care


Direct advertising in:



Internet/print media



Regional/state medical journals, speciality newsletters (adoption groups, student travel, alumni magazines)


Development of a clinic brochure with mailings to:



Physicians and other health professionals



Retail travel agencies



Regional/state health departments



Businesses, schools, universities and non-profit groups that travel, such as churches and museums


Letters to referring providers that detail vaccines administered and medications prescribed


Education sessions for health professionals and lay public

















Word of Mouth


The value of a ‘satisfied customer’ should never be underestimated. Communication among travelers who have had a good experience at your service can increase awareness of a clinic and lead to referrals. It is important to make clear to the traveler the advantages of a visit to a travel clinic: provider knowledge of disease epidemiology and prevention, availability of all vaccines necessary for travel, provision of advice and prevention strategies on uncommon diseases, and access to written and online resources on disease epidemiology and prevention (Table 3.1). Travelers will recognize the value of clinics that can deliver this level of service and will share their enthusiasm with family and friends.









Referrals


Physicians and other health providers will refer patients to a clinic if they perceive that their patient has received excellent care in a timely fashion and are provided with information about their patient’s visit. All referral physicians should be sent a letter that details which vaccines were administered and which medications were prescribed. This provides the physician with a written record that can be filed with their patient’s chart. A clinic can also take this opportunity to include a brochure that describes the clinic and its services. Many generalist offices do not want to stock costly and infrequently used vaccines, and find it difficult to keep up with changing global patterns of disease and prevention strategies. Therefore, if they are pleased with your service they will be willing to let your clinic provide the care.









Direct Marketing Methods: Internet, Print, and Media


Many marketing measures can be employed, including use of the internet (Table 3.5). Clinics should develop websites that explain and promote their service. Some clinics will create elaborate sites that include destination information and links to other travel information resources as well as essential content: office location, hours of operation, personnel, directions to the facility, and telephone number. Clinics that offer YF vaccine can be listed in the CDC Yellow Fever Clinic online directory for US designated centers, or on the NaTHNaC website for UK-based centers. The ISTM website maintains a listing of travel clinics that are directed by members of the society. Accessing these sites is particularly useful when either a provider or traveler is trying to locate a clinic in another part of the country or the world. These lists have also been incorporated into some of the commercial travel information sites.


News releases can generate publicity in newspapers, television, and radio. These releases are timely around the summer months and other holiday periods, or when world health events provide an opportunity to describe the advantages of pre-travel care. If one is practicing travel medicine in a private office, it may be difficult to develop publicity for the press. Hospital- and medical school-based practices can, however, take advantage of their facility’s marketing departments. These departments can make public service announcements for radio, arrange interviews, and promote news items for television. Clinic healthcare providers can also give talks to lay groups on the topic of health and travel, or more formal educational sessions (e.g., Grand Rounds) to the medical community.









Mailings


Direct mailings with a clinic brochure can be employed. Targets for these mailings include local physicians’ offices, schools and universities, and local and regional businesses that have international markets. Sending brochures to travel agencies that specialize in international or adventure travel can lead to referrals when they book tours and travel. To generate business from these sources, it may be helpful to visit the sites directly and present what your travel service has to offer. Meeting with the directors of travel agencies, student health center staff and with human resource personnel in corporations, can effectively inform them of the advantages of having their client, students, or employees visit your service.









Contract Services


Establishing contracts with the private sector is an excellent way to guarantee patient volume and income. Under contracts, the clinic agrees to provide certain services, and the corporation or other facility agrees to have all of their travel healthcare administered through your clinic. Many businesses will be happy to establish a relationship with a travel medicine service if it helps provide an expert level of care for their personnel.58–61 The clinic can seek an annual retainer or a set fee for each visit and service that is provided (such as vaccines, travel health portfolios, on-site services, or post-travel screening). If the travel clinic also has a vaccine clinic, contracts can be established with veterinary offices to provide rabies vaccine, or state or provincial health departments to provide hepatitis B vaccine, as examples.









Brochures


In addition to a website, a clinic can develop a brochure that contains information detailing reasons to obtain pre-travel care, what care will be provided, the hours of operation, directions to the facility, contact numbers, and a web address. Inclusion of statistics about the travel population served by your clinic and pictures of travel destinations can enhance its appeal. These can be mailed to target groups for distribution.












Management Challenges


The 1994 survey of travel clinics identified several challenges to the practice of travel medicine.3 The Top 10 cited by practitioners are listed in Table 3.6; these represent more than 80% of all of the problems listed by clinics. These concerns remain a challenge today, and if those who are developing a clinic anticipate them during the planning stages, then it is likely that the clinic will be able to deal with them more effectively.


Table 3.6 Top 10 Problems Encountered in Travel Clinicsa






	1

	Insufficient space, time, and staff to meet demands






	2

	Travelers presenting with a short time interval before departure






	3

	Telephone calls for advice






	4

	Need for standardized, up-to-date advice for clinic personnel






	5

	Conflicting and unreliable advice provided to travelers






	6

	Patient concern about the cost of service and vaccines






	7

	Difficulty in assessing patient compliance with and understanding of advice






	8

	Difficulty in accessing new medications and vaccines






	9

	Failure of insurance carriers to pay for services






	10

	Travelers having preconceived ideas about their travel health needs







aAdapted from Hill DR and Behrens RH.3






Telephone and E-Mail Advice


Giving travel advice over the telephone is controversial. Most clinics are willing to provide advice to clinicians, but fewer are willing to provide it to the general public. Clinics that have agreements with businesses, non-governmental organizations (NGOs), or schools and universities may choose to provide e-mail advice for their clients. To give advice appropriately takes both time and expertise, and this effort for public enquiries may not translate into patient visits to the clinic. Travel clinics can consider charging for advice given by telephone.


If a clinic chooses to provide telephone or e-mail advice, it should be clear who will respond to the requests, and when the response will be made. Setting aside a certain time each day to deal with the queries is more efficient. The advice given should be from standard protocols; this helps to ensure that answers are consistent between questions and providers. A method should also be developed that records both the query and the advice given. For e-mails, this will happen automatically, but for telephone calls, a standard form should be completed during the call. Additionally, a clinic that handles many telephone requests may wish to develop a voice recording system. Having these procedures in place will help with the queries and provide documentation in the event of medico-legal issues. Some larger travel medicine practices have developed automated telephone response lines that usually charge for the service. These are complex to develop, however, and need constant updating to remain current.


A clinic will need to decide how detailed to make their advice. Giving general rather than specific advice to public inquiries is best because the clinic has not established a formal physician–patient relationship, and all of the medical and itinerary information usually cannot be obtained over the telephone or via e-mail to properly assess health risks. Thus, specific recommendations would be based on incomplete data, and if these were acted upon with a deleterious outcome, the clinic could become legally responsible. If advice is given to another healthcare provider, it should be made clear that they assume responsibility for applying the advice to their traveler.


The following is a suggested way to respond to a request from a traveler for medical advice about a safari to Kenya:


There are several health issues to consider when traveling to Kenya. These involve protecting yourself against insect carriers of disease, receiving vaccines against some diseases, being careful about what you eat and drink to avoid diarrhea, and exercising responsible behavior. The following immunizations can be considered depending upon your planned activities, whether or not you have any medical conditions, and which vaccines you may have previously received: tetanus, diphtheria, hepatitis A, hepatitis B, polio, typhoid, and yellow fever. Malaria is a common and very serious problem in Kenya, and you should take care to avoid the mosquitoes transmitting infection as well as take malaria preventive medication. There are several medicines to choose from; you should discuss with your doctor which one would be best for you. You should also know how to obtain medical care during your trip if you need it, and obtain travel medical insurance before you travel. A visit to a travel medicine specialist can help you to determine which preventive measures are best for you and you will be able to discuss these and other issues in more detail.









Short-Notice Travel


Clinics should try to have all travelers come in for care, even those who are departing within a few days. A last-minute consultation can still address the major risks associated with international travel. Single-dose vaccines can be provided, and prevention counseling for important travel health hazards including malaria and dengue, food- and water-borne illness, accidents, and rabies can be delivered. Clinicians can advise travelers about travel medical insurance, how to access healthcare at their destination, and recommend items for a travel medical kit.












Professional Development


Travel healthcare is not ‘just giving shots’, and clinicians need initial training and ongoing education to provide comprehensive, quality care that is based on current standards. Physicians, nurses, pharmacists, and other health professionals who may be experienced in immunizations are not automatically qualified to provide the other components of a pre-travel consultation. Traveler and trip assessment and prevention counseling are separate skill sets and all clinicians should be trained and competency tested to provide appropriate care and to avoid clinical liability. ISTM, ASTMH, and ATHNA as well as other national organizations post travel medicine courses and conferences on their websites. CDC offers regular, free training opportunities through the CDC Learning Center: www.cdc.gov/learning. Other countries, including the UK, Australia, and Canada, offer educational programs. Building in regular continuing education opportunities in travel medicine should be standard practice.









Conclusions


As travel medicine has developed into a recognized specialty, the importance of a travel medicine service has become evident. Advantages of this service include provision of care by a health professional that has training and experience and has access to information and resources from expert bodies to provide the highest level of care based on current recommendations. In a travel clinic, the traveler should be given advice on a wide range of topics; be administered required or recommended vaccines; and prescribed medication for prevention or self-treatment of problems such as malaria, diarrhea, and high altitude illness. Providing pre-travel care at this level will establish the service as an important link in the care of international travelers.62
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4 Sources of Travel Medicine Information




David O. Freedman







Key points







• Authoritative bodies such as the World Health Organization (WHO) and the Centers for Disease Control and Prevention (CDC) host websites that contain comprehensive travel health and some outbreak information. Numerous national bodies as well as commercial organizations also provide excellent travel health information on public or membership-only websites


• Itinerary-driven databases that generate comprehensive reports for use in travel health counseling can be accessed in real time over the internet via a web-browser on a PC or mobile device


• Broad reference texts in travel medicine can be supplemented from a list of specialized texts for uncommon patient situations


• TravelMed is an important electronic discussion forum of issues related to the practice of travel medicine (www.istm.org/WebForms/Members/MemberActivities/listserve.aspx)












Introduction


Travel medicine is concerned with keeping international travelers alive and healthy. To an extent beyond that in most other disciplines, travel medicine providers need to keep constantly current with changing disease risk patterns in over 220 different countries. The knowledge base upon which preventative and therapeutic interventions are based continues to change rapidly. An increasingly online world allows for frequent and detailed dissemination of disease incidence patterns, information on new outbreaks, the description of new diseases affecting travelers, as well as data on new drug resistance patterns in old diseases. Travelers are going to ever more exotic and previously unvisited locales. In addition, travelers are increasingly online and are bringing ever more sophisticated and updated information with them at the time of the pre-travel medical encounter. Electronic media are now the major source of updated information for travel medicine providers. Many printed publications, manuals and detailed textbooks listed in previous editions of this book no longer exist, or exist only in electronic format. Essentially, all the most important authoritative national and international surveillance bulletins, outbreak information, and official governmental recommendations are available on the internet.


This chapter will provide, mostly in tabular form, information on key travel medicine-oriented information resources targeted to travel medicine professionals. The electronic resources discussed below were current at the time of writing, but some information may be outdated by the time this chapter is in the hands of the reader.









Reference Texts


The first section of Table 4.1 lists selected core reference texts whose primary emphasis is a comprehensive approach to travel medicine and to keeping travelers alive and healthy. Any of these high-quality resources is certainly sufficient to cover completely the practical aspects of caring for those to be seen in a travel medicine practice. The next sections list, by category, large reference texts that contain detailed discussions, factual tables, and primary references that would be helpful in dealing with select or uncommon situations. Web-based, mobile and e-reader editions of these books are increasingly available and over the next years will be progressively formatted on a topical basis rather than a traditional chapter basis.


Table 4.1 Books






	Comprehensive Travel Medicine Resources






	



CDC Health Information for International Travel 2012. (The ‘CDC Yellow Book’). http://www.oup.com/us/catalog/general/subject/Medicine/PublicHealth/?view=usa&ci=9780199769018


WHO International Travel and Health 2012. (WHO ‘Green’ Book). http://www.who.int/ith/en/


Health Information for Overseas Travel. UK NaTHNaC. http://www.nathnac.org/yellow_book/YBmainpage.htm


Walker PF, Barnett ED, eds. Immigrant Medicine. Philadelphia: Saunders; 2007. http://www.elsevier.com/wps/find/bookdescription.cws_home/711192/description#description


The Travel and Tropical Medicine Manual. 4th edn. Jong EC, Sanford CA, eds. http://www.us.elsevierhealth.com/Medicine/Infectious-Disease/book/9781416026136/The-Travel-and-Tropical-Medicine-Manual/












	Comprehensive Immunization Resources






	



Vaccines, 6th edn. Plotkin SA, Orenstein WA, Offit PA. Philadelphia: W.B. Saunders; 2013. http://www.us.elsevierhealth.com/product.jsp?isbn=9781455700905&navAction=&navCount=2


Epidemiology and Prevention of Vaccine Preventable Diseases (‘The Pink Book’). 12th edn. Atlanta, CDC; 2011. http://www.cdc.gov/vaccines/pubs/pinkbook/index.html


Travel and Routine Immunizations. Shoreland; 2012. Annual editions. http://www.shoreland.com/services/travel-routine-immunizations












	Pharmacopeias






	



Martindale, the Complete Drug Reference. 37th edn. Sweetman S, ed. London: Pharmaceutical Press; 2011. http://www.pharmpress.com/product/9780853699330/martindale


British National Formulary. 54th edn. Mehta DK, ed. London: Pharmaceutical Press; 2007. www.pharmpress.com (ISBN: 978 0 85369 7367).












	Specialized Resource Texts (in-depth coverage of important areas)






	



Tropical Infectious Diseases, 3rd edn. Guerrant RL, Walker DH, Weller PF. http://www.us.elsevierhealth.com/Medicine/Infectious-Disease/book/9780702039355/Tropical-Infectious-Diseases-Principles-Pathogens-and-Practice/


Hunter’s Tropical Medicine and Emerging Infectious Disease, 9th Edition 2013. Magill AJ, Ryan ET, Solomon T, Hill DR eds. http://www.us.elsevierhealth.com/product.jsp?isbn=9781416043904&navAction=&navCount=4


Manson’s Tropical Diseases. 22nd edn. Cook G, Zumla A, eds.2008. http://www.elsevier.com/wps/find/bookdescription.cws_home/716702/description#description


Control of Communicable Disease Manual. 19th edn. Washington DC: Heymann D, ed. American Public Health Association; 2008. www.apha.org


Red Book. 2009 Report of the Committee on Infectious Diseases. 28th edn. Elk Grove, IL: American Academy of Pediatrics; 2009. http://aapredbook.aappublications.org/


Wilderness Medicine. 6th edn. Auerbach PS. 2012 http://www.us.elsevierhealth.com/product.jsp?isbn=9781437716788


Infectious Diseases: A Geographic Guide. Petersen E, Chen LH, Schlagenhauf eds. Wiley-Blackwell. 2011. http://www.wiley.com/WileyCDA/WileyTitle/productCd-0470655291.html




















Journals


Table 4.2 lists selected English-language journals that consistently and frequently feature articles on travel medicine. Most of these journals have their complete contents available electronically in a format that is restricted to their own subscribers.


Table 4.2 Journals Frequently Publishing Papers on Travel Medicine






	



American Journal of Tropical Medicine and Hygiene


Aviation Space and Environmental Medicine


British Medical Journal


Bulletin of the World Health Organization


Clinical Infectious Diseases


Emerging Infectious Diseases Journal


Eurosurveillance


Journal of Infectious Diseases


Journal of Occupational and Environmental Medicine


Journal of Travel Medicine


The Lancet


Lancet Infectious Diseases


Military Medicine


Morbidity and Mortality Weekly Report


Pediatric Infectious Diseases Journal


PLOS Neglected Tropical Diseases


Transactions of the Royal Society of Tropical Medicine and Hygiene


Travel Medicine and Infectious Diseases


Tropical Medicine and International Health


Vaccine


Weekly Epidemiological Record


Wilderness and Environmental Medicine




















Travel Medicine Websites


Only selected websites that have data of generally high quality and of a broader international interest to travel medicine providers are referenced in Table 4.3. Checking more than one authoritative site on a specific issue is always recommended. First, authoritative recommendations still contain some element of opinion. Thus, even major sources such as the WHO, CDC, and Nathnac can disagree on some issues. Second, because of changing disease patterns, what was accurate yesterday may not be accurate today, and some sites are more timely in updating than others. Fortunately, most sites put an indicator at the bottom of each page stating the date of the last update. Always be suspicious of information on a web page that carries no date.


Table 4.3 Travel Medicine Websites (Many Provide Twitter, Facebook, RSS, and Linkedin Feeds)






	Governmental Travel Medicine Recommendations






	CDC Travelers Health Homepage

	

http://wwwn.cdc.gov/travel/default.aspx







	CDC YellowBook (Health Information for International Travel)

	

http://wwwn.cdc.gov/travel/contentYellowBook.aspx







	WHO Green Book (International Travel and Health)

	

http://www.who.int/ith/







	Public Health Agency of Canada – Travel Health

	

http://www.phac-aspc.gc.ca/tmp-pmv/index.html







	UK Nathnac Homepage

	

http://www.nathnac.org/pro/index.htm







	UK YellowBook (Health Information for Overseas Travel)

	

http://www.nathnac.org/yellow_book/YBmainpage.htm







	US DOT Disinsection

	

http://ostpxweb.dot.gov/policy/safetyenergyenv/disinsection.htm







	Health Protection Scotland Fit for Travel

	

http://www.fitfortravel.scot.nhs.uk/







	Health Protection Scotland Travaxa (‘Scottish Travax’)

	

http://www.travax.nhs.uk/







	Australia Travel Guidelines

	

http://www.smartraveller.gov.au/







	Country Specific Travel Medicine Databases (Non-governmental)






	Travaxa (‘International Travax’)

	

www.travax.com







	Tropimeda


	

www.tropimed.com







	International SOS Assistancea


	

http://www.internationalsos.com/en/traveler-management.htm







	GIDEONa


	

www.gideononline.com







	Worldwisea


	

www.worldwise.co.nz/







	Shorelands Travel Health Online

	

www.tripprep.com







	SafeTravel Switzerland (French and German)

	

www.safetravel.ch







	German Fit for Travel (English and German)

	

www.fit-for-travel.de/







	IAMAT

	

www.iamat.org







	MDTravelHealth

	

www.mdtravelhealth.com







	Travel Medicine Inc

	

www.travmed.com







	MASTA

	

http://www.masta.org/







	Travel Warnings and Consular Information






	US State Department Advisories

	

http://travel.state.gov/travel/travel_1744.html







	UK FCO Warnings

	

http://www.fco.gov.uk/en/travel-and-living-abroad/travel-advice-by-country/







	Foreign Affairs Canada Travel Reports and Warnings

	

http://www.voyage.gc.ca/countries_pays/menu-eng.asp







	Australia Consular Sheets

	

http://www.smartraveller.gov.au/zw-cgi/view/Advice/Index







	France Consular Bulletins

	

http://www.diplomatie.gouv.fr/fr/les-francais-etranger_1296/voyager-etranger_1341/index.html







	Swiss Consular Bulletins

	

http://www.eda.admin.ch/eda/fr/home/travad/travel.html







	Emerging Diseases and Outbreaks






	WHO Global Response and Alert

	

http://www.who.int/csr/en







	WHO Global Response and Alert Outbreak News

	

http://www.who.int/csr/don/en/







	WHO Global Response and Alert Disease Links

	

http://www.who.int/csr/disease/en/







	European Centre for Disease Prevention & Control (ECDC)

	

http://www.ecdc.europa.eu/en/Pages/home.aspx







	ProMed Mail

	

http://www.promed.org







	GeoSentinel Surveillance Network of ISTM and CDC

	

http://www.geosentinel.org







	HealthMap

	

http://www.healthmap.org







	Canada-ID News Brief

	

http://www.phac-aspc.gc.ca/bid-bmi/dsd-dsm/nb-ab/index.html







	University of Minnestoa CIDRAP

	

http://www.cidrap.umn.edu/cidrap/index.html







	CDC Health Alert Network

	

http://www2a.cdc.gov/HAN/ArchiveSys/







	Surveillance and Epidemiological Bulletins






	CDC MMWR Weekly and Summaries

	

http://www.cdc.gov/mmwr







	WHO Weekly Epidemiological Record

	

http://www.who.int/wer/







	Eurosurveillance

	

http://www.eurosurveillance.org/







	UN ReliefWeb – Humanitarian Agencies

	

http://www.reliefweb.int







	UK Health Protection Report

	

http://www.hpa.org.uk/hpr/







	PAHO Ministries of Health Links

	

http://www.paho.org/English/PAHO/MOHs.htm







	PAHO National Bulletins Links

	

http://www.paho.org/English/SHA/shavsp.htm







	Canada Communicable Diseases Report

	

http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/







	Australia Commun Dis Intellig

	

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-pubs-cdi-cdicur.htm







	Japanese Surveillance Center

	

http://idsc.nih.go.jp/index.html







	US Military Surveillance

	

http://afhsc.mil/home







	Caribbean Epidemiology Centre

	

http://www.carec.org







	EpiNorth Europe

	

http://www.epinorth.org/







	EpiSouth Europe

	

http://www.episouthnetwork.org/







	Vaccine Resources






	US ACIP Statements

	

http://www.cdc.gov/vaccines/pubs/ACIP-list.htm







	US Vaccine Information Statements

	

http://www.cdc.gov/vaccines/pubs/vis/default.htm







	CDCPinkBook on Vaccines

	

http://www.cdc.gov/vaccines/pubs/pinkbook/index.html







	CDCPinkBkAppendices

	

http://www.cdc.gov/vaccines/pubs/pinkbook/index.html#appendices







	Canadian Immunization Guide

	

http://www.phac-aspc.gc.ca/im/index.html







	Australia Immunization Guide

	

http://immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook-home







	Vaccines and Biologics in US and Other Countries

	

http://www.immunize.org/







	Vaccine Information from the Vaccine Action Coalition

	

http://www.vaccineinformation.org/







	WHO Vaccine Schedules in All Countries

	

http://www.who.int/vaccines/GlobalSummary/Immunization/ScheduleSelect.cfm







	WHO Vaccines

	

http://www.who.int/immunization/en/







	WHO Vaccine Links

	

http://www.who.int/immunization/links/en/







	WHO Pre-Qualified Vaccines

	

http://www.who.int/immunization_standards/vaccine_quality/PQ_vaccine_list_en/​en/index.html







	sanofiWorldCorporateSite

	

http://www.sanofipasteur.com/sanofi-pasteur2/front/index.jsp?siteCode=SP_CORP&codeRubrique=1&lang=EN







	GSKVaccines

	

http://www.gsk.com/products/vaccines/index.htm







	Merck Vaccines

	

http://www.merckvaccines.com/







	Baxter Vaccines-TBE

	

http://www.baxter.com/press_room/factsheets/vaccines/index.html







	sanofiUS

	

http://www.sanofipasteur.us/sanofi-pasteur2/front/index.jsp?siteCode=SP_US







	sanofiCanada

	

http://www.sanofipasteur.ca/sanofi-pasteur2/front/index.jsp?siteCode=SP_CA







	sanofiMSDEurope

	

http://www.spmsd.com/index.asp?lang=1







	Novartis Vaccines

	

http://www.novartisvaccines.com/us/portfolio/us_portfolio.shtml







	Berna

	

http://www.bernaproducts.com/







	US Vaccine PIs – Vaccine Safety Institute

	

http://www.vaccinesafety.edu/package_inserts.htm







	International Agencies






	WHO PAHO

	

http://www.paho.org/







	WHO Africa

	

http://www.afro.who.int/







	WHO Southeast Asia

	

http://www.searo.who.int/







	WHO Europe

	

http://www.euro.who.int/







	WHO Eastern Mediterranean

	

http://www.emro.who.int/







	WHO Western Pacific

	

http://www.wpro.who.int/







	WHO Health Topics A–Z

	

http://www.who.int/topics/en/







	WHO Fact Sheets

	

http://www.who.int/inf-fs/en/index.html







	World Tourism Organization

	

http://www.world-tourism.org/







	International Civil Aviation Organization (Regulatory)

	

http://www.icao.int/







	International Air Transport Association (Airline Industry)

	

http://www.iata.org/







	Disability Resources






	MossRehab ResourceNet

	

http://www.mossresourcenet.org/travel.htm







	Aviation Consumer Protection Home Page

	

http://airconsumer.ost.dot.gov/publications/disabled.htm







	European Civil Aviation

	

http://www.ecac-ceac.org/index.php







	American Diabetes Association

	

http://www.diabetes.org/







	Society for Accessible Travel and Hospitality

	

http://www.sath.org/







	Mobility International

	

http://www.miusa.org/







	Overseas Assistance






	Blue Cross/Blue Shield Worldwide Providers

	

https://international.mondialusa.com/bcbsa/index.asp?page=login







	DOS Medical Info Abroad

	

http://travel.state.gov/travel/tips/brochures/brochures_1215.html







	IAMAT

	

http://www.iamat.org/







	International SOS

	

http://www.internationalsos.com/en/







	Trav Emerg Net (TEN)

	

http://www.tenweb.com/







	MedEx Insurance

	

http://www.medexassist.com/







	Maps and Non-Medical Country Information






	CIA – The World Factbook

	

https://www.cia.gov/cia/publications/factbook/







	US State Dept Background Notes

	

http://www.state.gov/r/pa/ei/bgn/







	UN Maps

	

http://www.un.org/Depts/Cartographic/english/htmain.htm







	Google Maps

	

http://maps.google.com/maps?hl=en&tab=wl







	Falling Rain Global Gazetteer and Altitude Finder

	

http://www.fallingrain.com/world/







	Geographic Names Database

	

http://www.geonames.org







	Perry Castaneda Map-Related Web Sites

	

http://www.lib.utexas.edu/Libs/PCL/Map_collection/map_sites/map_sites.html







	Security and Safety






	OSAC

	

http://www.osac.gov/







	Kroll Associates

	

http://www.krollworldwide.com/







	Control Risks Group

	

http://www.crg.com/







	Road Safety by Country

	

http://www.asirt.org/







	EU Air Safety Portal

	

http://ec.europa.eu/transport/air/index_en.htm







	FAA Air Safety Standards in All Countries

	

http://www.faa.gov/about/initiatives/iasa/







	Professional Societies






	International Society of Travel Medicine

	

http://www.istm.org







	American Society of Tropical Medicine and Hygiene

	

http://www.astmh.org/







	Infectious Diseases Society of America

	

http://www.idsociety.org/







	Royal Society of Tropical Medicine and Hygiene

	

http://www.rstmh.org/







	British Travel Health Association

	

http://www.btha.org/







	Divers Alert Network

	

http://www.diversalertnetwork.org/







	Wilderness Medical Society

	

http://www.wms.org/







	Undersea and Hyperbaric Medicine Society

	

http://www.uhms.org/







	American Travel Health Nurses Association

	

http://www.athna.org/







	Glasgow Faculty of Travel Medicine

	

http://www.rcpsg.ac.uk/Travel%20Medicine/Pages/mem_spweltravmed.aspx







	German Society of Tropical Medicine and International Health (DTG)

	

http://www.dtg.org







	French Travel Medicine Society

	

http://www.medecine-voyages.org/







	Federation of European Societies of Tropical Medicine

	

http://www.festmih.eu/Page/WebObjects/PageFestE.woa/wa/displayPage?name=Home







	South African Society of Travel Medicine

	

http://www.sastm.org.za/







	Latin American Travel Medicine Society (SLAMVI)

	

http://www.slamviweb.org/es/







	Travel Medicine Society of Ireland

	

http://tmsi.ie







	Disease Pages






	WHO – Global Health Atlas

	

http://www.who.int/GlobalAtlas/







	WHO Global Malaria Program

	

http://www.who.int/malaria/en/







	WHO AFRO Malaria

	

http://www.afro.who.int/malaria/index.html







	ACT Malaria – Asia

	

http://www.actmalaria.net/







	WHO Southeast Asia Malaria

	

http://www.searo.who.int/EN/Section10/Section21/Section340_4015.htm







	National Malaria Treatment Guidelines for All Countries

	

http://www.who.int/malaria/am_drug_policies_by_region_amro/en/index.html







	Oxford Malaria Atlas Project

	

http://www.map.ox.ac.uk/







	PAHO Malaria

	

http://www.paho.org/english/ad/dpc/cd/malaria.htm







	CDC – Influenza

	

http://www.cdc.gov/flu/







	Europe Influenza

	

http://ecdc.europa.eu/en/healthtopics/seasonal_influenza/epidemiological_data/​Pages/Weekly_Influenza_Surveillance_Overview.aspx







	OIE Zoonoses Reports

	

http://www.oie.int/hs2/report.asp







	Europe Rabies Bulletin

	

http://www.who-rabies-bulletin.org/







	Global Polio Eradication

	

http://www.polioeradication.org/







	CDC TB

	

http://www.cdc.gov/tb/default.htm







	WHO TB

	

http://www.who.int/gtb/







	WHO Cholera

	

http://www.who.int/topics/cholera/en/







	Reeder Tropical Radiology Atlas

	

http://tmcr.usuhs.mil/toc.htm#







	PAHO Dengue

	

http://www.paho.org/english/ad/dpc/cd/dengue.htm







	WHO | Global Schistosomiasis Atlas

	

http://www.who.int/schistosomiasis/epidemiology/global_atlas/en/index.html







	CDC DPD Parasitology Diagnostic Atlas

	

http://www.dpd.cdc.gov/dpdx/







	Photo Thumbnails – ASTMH-Zaiman Slide Library

	

http://www.astmh.org/source/ZaimanSlides/index.cfm?event=thumbnails







	Drug Resources






	WHO Drug Information

	

http://www.who.int/druginformation/







	Micromedex Drug Databases

	

http://www.micromedex.com







	Sanford Guide to Antimicrobial Therapy

	

http://webedition.sanfordguide.com/







	Medline Drug Information for Patients

	

http://www.nlm.nih.gov/medlineplus/druginformation.html







	Up to Date

	

http://www.uptodate.com







	HIV Drug Interactions

	

http://www.hiv-druginteractions.org/







	Training and Academic Institutions






	The Gorgas Course in Clinical Tropical Medicine

	

http://www.gorgas.org







	Global Health Education Consortium

	

http://globalhealtheducation.org/SitePages/Home.aspx







	HealthTraining.org

	

http://www.healthtraining.org/







	TropEd Europ Website

	

http://www.troped.org/







	London School of Hygiene & Tropical Medicine

	

http://www.lshtm.ac.uk/







	Liverpool School of Tropical Medicine

	

http://www.liv.ac.uk/study/postgraduate/







	James Cook Univ

	

http://www.jcu.edu.au/phtmrs/







	Mahidol Tropical Medicine

	

http://www.tm.mahidol.ac.th/







	Swiss Tropical Institute

	

http://www.swisstph.ch/en/teaching-and-training.html







	Tulane Tropical Medicine

	

http://www.sph.tulane.edu/tropmed/







	University of Minnesota

	

http://www.globalhealth.umn.edu/







	Institute Pasteur

	

http://www.pasteur.fr/english.html







	Prince Leopold Institute

	

http://www.itg.be/itg/







	Bernhard Nocht Institute

	

http://www.bni.uni-hamburg.de/







	TrainingFinder PHF

	

https://www.train.org/DesktopShell.aspx?tabid=1







	General Travel Aids






	Times Around the World

	

http://www.timeanddate.com/







	Embassies in the US

	

http://www.state.gov/s/cpr/rls/







	Embassies in the US Web Links

	

http://www.embassy.org/embassies/index.html







	Airlines of the Web

	

http://flyaow.com/airlinehomepages.htm







	Tourism Offices Worldwide

	

http://www.towd.com/







	Visa PLUS-ATM Locator

	

http://visa.via.infonow.net/locator/global/jsp/SearchPage.jsp







	Mastercard Cirrus ATM Locator

	

http://www.mastercard.com/cardholderservices/atm/







	International Dialing Codes

	

http://kropla.com/dialcode.htm







	JAMA Career Center | Volunteer Opportunities

	

http://www.jamacareercenter.com/volunteer_opportunities.cfm








aSubscription fees required.









Point-of-Care Travel Clinic Destination Resources


Since the early 1990s, electronic information systems for travel health counseling have become widely used and increasingly sophisticated. These systems allow the user to query large electronic databases containing information on disease risk, epidemiology, and vaccine recommendations across more than 220 countries. These systems allow a rapid, convenient means of accessing a large body of changing information.


With the advent of database-driven technology, these databases can be accessed in real time over the internet via a web-browser interface at the user’s end. All the major English-language vendors of query-driven travel clinic software now make their products available only via the internet. Thus, the most widely used English-language packages are all listed in Table 4.3 under the heading ‘Country-Specific Travel Medicine Database (non-governmental)’.


Most high-quality systems have at least two major components: (1) displays of information including country-by-country information on health risks within a given country, country-by-country vaccine recommendations, and disease-by-disease fact sheets for major diseases; (2) an itinerary-maker feature which, after input of a complete traveler itinerary, prints out summary recommendations for the entire itinerary in the order of travel. These printouts generally include a vaccination plan, malaria recommendations, destination risks, in-country resources, and are individualized with the name of the patient and the clinic. In addition, detailed country-by-country disease maps, especially for malaria or yellow fever, are important features to consider in evaluating a system. Printouts of these can be important in educating patients who may have indefinite or changeable itineraries. Many software packages also now include global distribution maps for a number of important tropical diseases. As described individually in Table 4.3, a number of other important and useful features are included in many of the available packages.


The quality and timeliness of the information contained in the vendor’s database should be the premier consideration. The listed databases all contain high-quality information and the recommendations generated consistently represent a distillation of those of authoritative national or international bodies. In case of discrepancy between WHO, CDC and national bodies, many of the software packages highlight these differences, and allow for selection of one or the other in generating a final report.









Electronic Discussion Forums and Listservs


‘Listservs’ are electronic distribution lists that function using e-mail with or without a browser-based interface. Anyone who has joined a particular listserv group can e-mail a posting to a central server. The posting is then disseminated to all members who have subscribed to the same list. Several formats exist to join one of these listservs: 1) an e-mail message is sent to the server; 2) an online form is filled out; 3) a menu of available groups or forums is provided by a social networking service such as LinkedIn or Facebook. Once a person is accepted as a list member, the sponsor will generate, by e-mail or onscreen, a list of instructions on how to participate in the discussion for that group.


TravelMed is an unmoderated discussion of clinical issues related to the practice of Travel Medicine (www.istm.org/WebForms/Members/MemberActivities/listserve.aspx) that is restricted to members of the International Society of Travel Medicine. The ISTM Travel Medicine Forum (www.linkedin.com/groups?gid=3538254&trk=myg_ugrp_ovr) is an open group that allows professional and social interaction among those interested in travel medicine. LinkedIn is the most professionally oriented of the social networks and all those who join (free) must post at least brief professional résumés.









Electronic Notifications and Feeds


Many websites, including those in Table 4.3, provide short messages or ‘feeds’ that instantly inform subscribers when updates are made; usually a direct link back to the complete text is included. One common form of electronic notification is RSS (really simple syndication). To receive these feeds, users must have an RSS reader, either as free-standing software or embedded in a web-browser, e-mail client, or on a mobile device. Users can customize notification settings to send multiple feeds to their different devices. Many websites also provide feeds that can be read via Twitter (www.twitter.com), Facebook (www.facebook.com), or LinkedIn (www.linkedin.com) for those that have accounts on these social networking services. Some websites simply provide a sign-up form to receive regular e-mailed updates or tables of contents of regular publications.












Section 2


The Pre-travel Consultation










5 Pre-Travel Consultation
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Key points







• Consider the 3 major elements of pre-travel medical advice: (1) individual risk assessment based on itinerary, style, and duration of travel; (2) supplemental written educational materials, including links to reliable internet sites to complement oral advice; (3) specialized guidance on health management abroad (self-treatment, seeking medical help)


• Provide travelers with clear and concise information from reliable sources, focused on relevant health issues


• Discuss and administer appropriate vaccinations and prescribe medications for prevention and self-treatment


• Review preventive measures against injuries, arthropod-borne diseases, diarrheal, respiratory tract, and sexually transmitted infections, and cardiopulmonary complications for persons with pre-existing conditions












Introduction


Travelers to distant countries, including the tropics, are exposed to health risks, both non-infectious and infectious. Some of these risks are destination specific whereas others are widely distributed. There is a growing body of evidence with regard to true risks to travelers and this should be considered when counseling an individual.1,2,3 It is recognized that infants, children, pregnant women, and older adults encounter specific risks. Certain populations of travelers, such as persons with immune suppression or underlying health problems, face additional challenges. Some types of travelers, for example students studying abroad, or travelers visiting friends and relatives (VFR), may have broader risk exposures but inaccurate perceptions of risk.4,5 Women may have different patterns of health disturbance from men, possibly reflecting behavioral and exposure differences.6 Some of the anticipated disorders are potentially fatal; many are dangerous, and others may have long-term sequelae. A few can also be transmitted to other people when returning from endemic areas. However, the majority of health disturbances are of limited duration and mild in character. About a third of travelers to tropical and subtropical countries are estimated to suffer from mild diarrheal disturbances, which usually do not lead to severe consequences. Surprisingly, travelers are often more concerned with diarrhea than with upper respiratory disorders, although influenza may be as frequently encountered while traveling. Still, many need to adjust their travel plans at least temporarily due to diarrhea, and even the mild course of an ailment may impair a leisurely atmosphere or seriously interrupt a business transaction.


The pre-travel consultation therefore fulfills three main goals: (i) assessment of the client’s fitness for travel, based on their medical history and an understanding of the purpose and type of travel; (ii) analysis of the anticipated and real health risks; and (iii) translation of the findings into a tailored counseling of prophylactic measures. Furthermore, the counseling session should include suggestions for appropriate behavior and self-management, and instruction about seeking medical care when health problems arise during travel. Personal experience positively influences the credibility of the person providing advice. Informing but not frightening travelers is a key function of the advisor.









Logistics and Mechanics of Pre-Travel Consultation


It is ideal if the family or primary care physician who is acquainted with the traveler from the longitudinal care standpoint can provide personalized and relevant tips for safe travel. Their insights into a patient’s compliance are relevant, especially for malaria chemoprophylaxis. They are also more likely to have the best approach to address sexual adventures and their consequences with their own patients. In many circumstances, however, this will be relegated to a travel health advisor – even for management of ‘routine’ developing world travel.


A comprehensive pre-travel consultation may easily span more than an hour, and applies to selected cases such as extended trips, multiple destinations, or a special host. Most consultations, however, may only be allotted 30 minutes or even less. The advisor must therefore concentrate on the most important health risks and their prevention. This requires sound knowledge of the epidemiology in the targeted destinations, and knowledge about the destination. Any personal experience of the advisor is an invaluable asset.


The content of pre-travel advice may be defined by checklists as suggested in Tables 5.1 and 5.2, or may be offered in electronic modules. Referral to travel medicine experts with broad experience is always optimal for more complex situations requiring detailed epidemiological knowledge, special health risks, or advice for immunocompromised travelers.7


Table 5.1 Relevant Questions in Pre-Travel Counseling






	Itinerary

	Where? Standards of accommodation and food hygiene standards?






	Duration

	How long?






	Travel style

	Independent travel or package tour? Business trip? Adventure trip? Pilgrimage? High risk VFR in rural areas with poor hygienic standards? Refugees? Expatriates or long-term travelers?






	Time of travel

	What season? How long until departure?






	Special activities

	Hiking? Diving? Rafting? Biking?






	Health status

	Chronic diseases? Allergies? Regular medications?






	Vaccination status

	Basic vaccinations up to date? Special (travel) vaccinations up to date?






	Previous travel experience

	Tolerated (malaria) medication? Problems with high altitude?






	Special situations

	Pregnancy/breastfeeding? Disability? Physical or psychological problems?







Table 5.2 Key Points of Pre-Travel Advice Practice






	Food






	



Eat freshly prepared food. Whenever possible, avoid raw, un- and undercooked vegetables, salads, and meat. Try to peel the fruit yourself. Try to check that prepared meals are not contaminated by dirty plates and cups, by water, or by insects.


Be aware that the recommendation ‘Peel it, cook it, boil it, or forget it!’ is correct in principle, but few travelers comply with it.












	Water






	Drink industrially bottled water (properly sealed; carbonated), hot tea in clean cups. Avoid ice cubes, fresh milk of unknown quality. If no safe water is available, disinfect with respective means (filters are heavy!), iodine, or boil it (see Ch. 6).






	Mosquitoes






	Prevention of mosquito bites esp. relevant in areas endemic for malaria. Note that a good number of arthropod-borne infections occur in some countries. Discussing them together and making the point of the importance of repellents, protective (insecticide-treated) clothing and mosquito nets emphasizes the importance of those measures.






	Hydration/Dehydration






	



Adequate (lots of fluid intake is essential in hot climates). Thirst is not a good indicator for adequate fluid intake.


Rule of thumb: ‘Urine should have a light yellow color’.












	Sun






	Sun exposure can be dangerous, esp. for children. Adequate protection is required: hat, cap, sunglasses, sunscreen.






	Walking Barefoot






	



Several parasites can enter the intact or damaged skin: larvae of worms (hookworm, Strongyloides), jigger fleas.


Even small skin lesions (scratched mosquito bites) can develop into suprainfected ulcers. Wearing shoes or at least sandals helps reduce the risk.












	Venomous and Poisonous Animals






	Do not touch and do not step on anything that you cannot see. This reduces the risk of snake, scorpion and spider injuries where such animals prevail. Use a torch when going for a walk at night. Robust shoes and long trousers are important preventive measures. Carrying antisera on trips to endemic areas is discouraged (problems of cooling, safe administration).






	Sexual Contacts






	Casual contacts are best avoided. Carry condoms at all times, just in case.






	Accidents






	



Motor vehicle and cycle accidents, sports and other leisure injuries, violence and aggression, drowning, animal bites are unwanted but relatively common incidents during travel. Alcohol and drugs are often cofactors in such accidents.


Check travel insurance needs prior to departing.












	Altitude






	



High mountain hiking and trekking require individual counseling. Medication to prevent high-altitude sickness may be required.


High fluid intake and avoiding alcohol and drugs are necessary.













The impact and influence of pre-travel consultation are difficult to measure, but are likely related to the expertise and communications skills of the advisor. Limited data suggest that a face-to-face interview by trained staff is an effective method of delivering counseling.8 Some studies have shown improved travelers’ knowledge regarding malaria risk and prevention following pre-travel consultations,8,9,10 although the travelers’ health beliefs greatly influence adherence. Moreover, data regarding the benefits of counseling on safe sex, road traffic accidents, drowning, and many other topics are lacking.









Components of Pre-Travel Consultation and Order of Importance


Good travel consultations should start with emphasizing the positive aspects of travel, not with enumerating risks and problems while traveling. The advisor should also approach the travelers as ‘clients’ rather than ‘patients.’ If compliance is the goal, then it appears logical that the traveler should be convinced by fact rather than threatened by dramatic descriptions of negative events. Conveying a message that translates into a change of behaviour is an art.









Fit for Travel?


Ideally, overseas travelers should be stable in their physical and mental health. Acute disorders are indications for trip cancellation. Special risks for small children, pregnant women, senior travelers or people with chronic disorders require careful advice and balancing the positive and negative consequences of a trip. For example, the pre-travel counseling for a pregnant woman who is obligated to travel to Africa for family reasons should aim to minimize potential health dangers. Ultimately, the travelers need to decide for themselves, but the advisor may also actively advise against a trip if the risks are deemed too high. Cardiovascular problems and injuries are the most common causes of deaths during travel.11,12,13 The destination and the type of travel influence the magnitude of health risks for particular groups. Physical stress accompanies activities such as mountain trekking and diving, as well as destinations with climatic challenges (temperature, humidity, altitude, and pollution in large cities).


A priority in the pre-travel consultation is to minimize unnecessary exposures, particularly in vulnerable persons. Therefore, tourist travel to remote and tropical destinations is typically discouraged for pregnant women and very young children, as they are at risk for various reasons ranging from infectious diseases to general stress, dehydration, and lack of appropriate medical care in remote areas. The travel health expert may need to recommend trip postponement until the traveler’s health status is considered to be reasonably stable. Immunocompromised travelers (HIV/AIDS, chronic diseases, medical conditions requiring corticosteroids or immune modulators) also need special attention and preparation. Likewise, stabilization before air travel is desirable because of the increased risk for complications for certain travelers:1




[image: image] with unstable or recently deteriorated angina pectoris CCSIII


[image: image] within 3 weeks after uncomplicated and 6 weeks after complicated cardiac infarction


[image: image] within 2 weeks after ACBP (aorto-coronary bypass) surgery


[image: image] with congenital defects, including Eisenmenger syndrome and severe symptomatic valvulopathy


[image: image] within 2 weeks after stroke


[image: image] with lung disorders with dyspnea at minimal effort


[image: image] within 10 days after surgical operations of thorax or abdomen


[image: image] within 24 hours after diving and after diving accidents.












Analysis of Expected Health Risks in Travelers


Major considerations in the pre-travel consultation are travel style and duration. Individual risks are assessed and discussed with the traveler during pre-travel counseling.14 Both infectious and non-infectious health risks need tailored attention. Advice must be relevant, feasible, and adapted to the individual client. An athlete flying to Johannesburg will have different risks from a student traveling 3 months through Southern Africa on an overland truck. The following sections suggest ways to address relevant issues which merit mention or in-depth discussion.






General Considerations


Communicating the prevention of potentially serious health problems such as malaria is critical. At the same time, succinct discussion of frequently encountered ‘ordinary’ health problems is fundamental, but often bypassed due to time constraints. Some common health problems triggered by motion, climate, and different socioeconomic conditions warrant discussion with respect to prevention and self-management. Acute, often benign respiratory and flu-like infections, urinary tract infections, dental problems, gynecological problems, headaches or nausea, and injuries are not routinely mentioned, although these are common and potentially hazardous during travel. The threshold at which signs and symptoms should lead to medical evaluation may depend on the individual traveler and on the available medical facilities in the destination country. The advisor has to choose between issues that the traveler ‘needs to know’ and what is ‘nice to know’. The latter may include Ebola, dangerous influenza viruses, cholera or alleged outbreaks of plague. These diseases will rarely be a true risk to the overwhelming majority of travelers, but media sensation may fuel unnecessary concern.









Specific, Commonly Occurring Topics to be Discussed


Gastrointestinal disturbances do not only occur in countries with lower hygienic standards, but they are also more frequently encountered in the south than in northern industrialized countries.15,16 Simple preventive and management measures, such as good hydration and reasonable use of medications, are key elements. ‘Peel it, cook it, boil it, or forget it’ is a rational and catchy phrase, although its practice and efficacy are debated.17,18 Experience indicates that few travelers adhere to this adage.17 Sophisticated and individualized advice is required to achieve the essence of the information and translate it into practice. The use of emergency standby antibiotic medication may be useful for certain travelers. Experts vary on their opinion as to whether such self-treatment is recommended: treatment-related adverse events are always a concern. The development of antimicrobial resistance is another reason why some do not prescribe broad use of antibiotics for many travelers.


Cardiovascular problems are reported in association with dehydration, high blood pressure or pre-existing heart disease. There is a growing complexity of relevant advice in an increasingly diverse traveler community that includes older adults, persons with rheumatologic diseases, immune suppression, and other underlying conditions. Pre-existing diseases frequently raise concern regarding one’s fitness to travel.


Travel medicine experts should recognize that neuropsychological problems may be repressed or misinterpreted. These diagnoses comprise a wide spectrum from mild sleeping disorders to depressive states. The abrupt change from workaday life to holiday may trigger mood oscillations that could be attenuated by a smooth transition phase. Finding out about the destination country and the lifestyle that one will encounter prior to traveling will help adjustment.


Finally, travelers often need recommendations regarding a travel medical kit (see Ch. 8). Generally the kits focus on first-aid items (injuries, skin and eye care) and some drugs with broad indications such as paracetamol, loperamide, antihistamine, but should also include specific medication for the traveler with pre-existing conditions or for special risks such as malaria. The further away from tourist routes, the more medications and first-aid items may be necessary.


Inattention, whether stress-related or due to a relaxed state, leads to accidents. Road traffic accidents are an important risk worldwide, especially in low-income countries and especially at night. An estimated 3500 traffic-related deaths occur every day.19 Assessment of fatal accidents among travelers is fragmentary. More than 250 fatal road traffic accidents are reported among US citizens abroad per year, making it the ‘leading cause of death to healthy US travelers’1 at least 15 Swiss travelers die every year abroad in traffic accidents (personal communication, Swiss Federal Office of Statistics). Such figures, however, indicate that road accidents account for more deaths than any vaccine-preventable infectious disease. Indeed, the well-known nursery school motto (modified) becomes useful for surviving a trip to Thailand or other countries with left-hand traffic: ‘First look right, then look left, then look right again before crossing a road’. Also remind travelers that wearing helmets when riding bicycles and motorcycles while abroad may save more lives than being vaccinated against a rare, exotic disease. The advice to check the safety equipment of transport vehicles is appropriate but sometimes difficult to implement. More easily followed are tips to request a spirited driver to kindly slow down, or to stop and exit the vehicle to avoid reckless driving.


Caution regarding other exposures is an important component of travel advice, for example excessive sun exposure and its possible sequelae of dermatological cancers. The topic of sexually transmitted infections is sometimes awkward but should be addressed. Studies have shown that 5–10% of tourists have unplanned sexual contact with new partners.20,21,22 At least one-third do not use condoms regularly owing to their unavailability, and it is known that alcohol use increases this risk. Simple questions such as ‘Do you know the most frequent mode of transmission of HIV?’ or skilful exploration of the traveler’s openness for new experiences and foreign cultures may help to prevent clumsy or offensive discussion about sexual risks. Incidental mention of unplanned sexual contacts, or only mentioning condoms, may only impair the advisor’s credibility.


Health problems triggered almost exclusively by mobility include motion sickness, jet lag and other situations in an aircraft, ship or motor vehicle. Dry air and increased pressure in the middle ear in the aircraft cabin, the risk of thromboembolism associated with prolonged immobility or dehydration, and fear of flying are additional topics that concern some travelers. Motion sickness can sometimes be mitigated by medication.23 To respond to jet lag, travelers can initiate adjustments to the time zone changes even before departure by gradually changing their sleeping time at home.24 Travelers suffering from fear of flying may be too embarrassed to admit it, but openly discussing the condition and providing resources (courses offered by airlines, autogenic training, medication) will greatly help the concerned traveler.25,26 Finally, appropriate hydration during flight helps to maintain the sense of wellbeing. The boosted diuresis, leading to modest ambulation from frequenting the toilets, could lower the risk of thromboembolism (see Ch. 49).


Potential health risks related to particular activities or exposures on a trip should be discussed. A tourist going river rafting in Africa should be informed about potential exposure to schistosomiasis. The agricultural consultant spending 6 weeks with peasants in Southeast Asia should be informed about protective measures against various mosquito-borne infections, and also be offered a vaccination against Japanese encephalitis. The trans-Africa biker should be provided an understanding of rabies exposure and transmission, and the cave explorer in East Africa should be informed about the risk of Marburg virus and other diseases transmitted by bats.


Highlighting some positive influences of travel to various climatic zones can balance the caution raised with risk discussions. A stay on the seaside usually improves the skin condition of psoriasis. Joint pains can ameliorate in warm dry climates, and allergic reactions can decrease at higher altitudes.












Application of Preventive Measures


Besides assessing and discussing behavioural aspects concerning preventive measures for the above issues, counseling on chemoprophylaxis and vaccinations is a crucial element of the pre-travel consultation. Communicating the importance of preventive measures against malaria is challenging (see Ch. 15). Information should be evidence based, and supplemented with written material. The advice should balance the benefit of chemoprophylaxis with the risk of possible adverse effects from the medication.


Vaccine recommendations and requirements should also be determined by risk. Vaccine contraindications and the time available to complete vaccinations before departure should be considered. The pre-travel consultation is often the only time to update routine vaccinations for adults (e.g., tetanus/diphtheria/pertussis, measles) who may not see their physicians for immunizations.


Travel health advisors also need to consider the cost of the visit, vaccines, and antimalarial medications. Sometimes this will necessitate prioritization – again weighing the risks against the benefits.









Health Problems During and After Travel


The general rule during and after travel to tropical and subtropical countries is to investigate (i) every fever which lasts more than 24 hours, and (ii) every diarrheal episode with fever, abdominal cramps and bloody stool. Certain travelers with a history of diarrhea may need a follow-up visit after travel to rule out invasive amebiasis even if symptoms have resolved, although typical short-term travelers have low likelihood for this diagnosis. Long-term travelers to tropical areas, even when asymptomatic, may still benefit from medical screening.27 In such cases an investigation is recommended, including exposure history and physical examination, blood chemistry and hematology, stool parasitology, as well as selective screening of urine parasitology, and other serologies depending upon exposures (e.g., HIV).28 Unless overt symptoms exist, some of these investigations may be performed about 3 months after return to account for the incubation periods of most potential pathogens. Despite the fact that most infectious diseases may become symptomatic within weeks, the possibility of a prolonged incubation period must be borne in mind. Falciparum malaria usually appears within 1 month after return, but manifestations after 1 year and longer have rarely been reported.29,30 Late-onset or recurrent diarrhea may be a manifestation of giardiasis, amebiasis, or post-infectious irritable bowel syndrome; pruritus with skin swellings can be due to filariasis. When in doubt, a specialist in tropical diseases should be consulted for such cases.


People spending longer or having repeated stays in tropical countries should have targeted investigations every 2–3 years to identify silent infections which may cause organ damage if not recognized (e.g., schistosomiasis, echinococcosis, strongyloidiasis).









Challenges Regarding Travel Advice


A considerable amount of time and effort is needed to remain up to date with the growing body of knowledge in travel medicine (Table 5.2). The regular provision of advice is necessary to obtain and maintain the routine. If such practice is not possible, it may be advisable to work with checklists for standard travel advice, and to refer clients to more experienced colleagues for complex itineraries or special health considerations.


The advisor should be aware of the information sources that their clients use. Some travelers obtain information from travel agencies, which naturally emphasize the positive aspects of travel. Some travelers receive information from friends and relatives; others visit pharmacies for advice. The media publish abundantly about travel destinations as well. A wide range of inadequate or conflicting information from different perspectives often creates confusion rather than clarity. Contradictory information unsettles travelers and raises their skepticism about preventive measures, leading to poor compliance with recommendations.31 Clear, accurate, and up-to-date information must therefore be conveyed.


The client is often overwhelmed with abundant information and is likely to forget most of it. Thus, there are four key suggestions that may help with all consultations:




1. Advise the traveler in a personal, individualized conversation that responds to their needs and allows for questions. The assessment should always include details regarding travel itinerary and style, previous travel experience and vaccinations as well as existing health problems. Offering concise information is best, but elaborate on areas of concern to the traveler. Administering vaccinations is straightforward and does not require much compliance, but convincing the client of the need to comply with antimalarial medication during travel and continuing after return is more of a challenge. The concept of malaria suppression usually takes time to convey, and many travelers mistake chemoprophylaxis for some sort of vaccination. This is one of the reasons why they discontinue taking the drugs after leaving the endemic area.32 Shorter regimens after return appear to favour compliance.33


2. Provide written material as additional information. This allows the traveler to quietly go through guidebooks or leaflets after the consultation, or even in the plane before arriving at the destination. Such information must be consistent with the oral advice given and should not replace the consultation.


3. Provide links to reliable internet sources (WHO, CDC, national recommendations) to guide the traveler through the plethora of available information and to guarantee reliable guidance.


4. Provide required, necessary documents (Box 5.1).








Box 5.1


Documents to be Carried by Travelers


The advisor should check:




Certificate of vaccination (yellow card, if necessary: exemption letter)


Scanned copies (carried on laptop, iPad) or photocopies of original documents should be carried in a place separate from originals


Travel insurance card


Medical reports (appropriate, in English or other language), recent ECG (scanned, on laptop or mobile devices)


List of allergies


Blood type and group


Name, address, telephone number and fax or e-mail of emergency rescue organization, personal physician


Name, address, telephone number of family members





Responsibility of traveler:




Passport, visa, extra passport photos








One possible structure for the discussion of vaccines and other risks is shown in Figure 5.1.





[image: image]

Figure 5.1 Discussion of the combination vaccine against hepatitis A and B allows the provider to elegantly steer the discussion from uncontroversial hepatitis A to the sensitive, sexually transmitted hepatitis B.


(Adapted from Furrer HJ, University Hospital, Berne, Switzerland.)





Discussion of the combination vaccine against hepatitis A and B allows the provider to steer the discussion elegantly from uncontroversial hepatitis A to the sensitive, sexually transmitted hepatitis B.


Bear in mind that controversial information must be discussed, otherwise there may be confusion and eventual non-compliance. Addressing discrepancies between different sources of information may be illustrative of controversies that travelers may encounter. Many clients will have consulted other (mainly electronic) information sources or received advice from non-professionals. Recognize the fact that only limited evidence exists on certain issues, leading to arguably different advice from different advisors. One way to achieve an impact on health behavior is to combine individualized advice, based on scientific evidence (body of knowledge), and enriched with personal experience.
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6 Water Disinfection for International Travelers




Howard Backer







Key points







• Potable water is one of the most important factors in ensuring the health of travelers and local populations in developing areas


• The risk of water-borne illness depends on the number of organisms consumed, volume of water, concentration of organisms, host factors, and the efficacy of the treatment system


• Methods of water treatment include the use of heat, ultraviolet light, clarification, filtration and chemical disinfection. The choices for the traveler or international worker are increasing as new technology is applied to field applications


• Different microorganisms have varying susceptibilities to these methods












Introduction


Safe and efficient treatment of drinking water is among the major public health advances of the 20th century. Without it, water-borne disease would spread rapidly in most public water systems served by surface water.1,2 However, worldwide, more than one billion people have no access to potable water, and 2.4 billion do not have adequate sanitation. This results in billions of cases of diarrhea every year and a reservoir of enteric pathogens for travelers to these areas.3 In certain tropical countries the influence of high-density population, rampant pollution, and absence of sanitation systems means that available raw water is virtually wastewater. Contamination of tap water commonly occurs because of antiquated and inadequately monitored disposal, water treatment, and distribution systems.4 Testing of improved water sources in 13 developing countries showed that only 5/22 of these urban water sources had any detectable free chlorine residual.5


Travelers have no reliable resources to evaluate local water system quality. Less information is available for remote surface water sources. As a result, travelers should take appropriate steps to ensure that the water they drink does not contain infectious agents. Look, smell, and taste are not reliable indicators to estimate water safety. Even in developed countries with low rates of diarrhea illness, regular water-borne disease outbreaks indicate that the microbiologic quality of the water, especially surface water, is not assured.6 In both developed and developing countries, after natural disasters such as hurricanes, tsunamis, and earthquakes, one of the most immediate public health problems is a lack of potable water.









Etiology and Risk of Water-Borne Infection


Infectious agents with the potential for water-borne transmission include bacteria, viruses, protozoa, and non-protozoan parasites (Table 6.1). Although the primary reason for disinfecting drinking water is to destroy microorganisms from animal and human biologic wastes, water may also be contaminated with industrial chemical pollutants, organic or inorganic material from land and vegetation, biologic organisms from animals, or organisms that reside in soil and water. Escherichia coli and Vibrio cholerae may be capable of surviving indefinitely in tropical water. Most enteric organisms, including Shigella spp., Salmonella enteria serotype typhi, hepatitis A, and Cryptosporidium spp., can retain viability for long periods in cold water and can even survive for weeks to months when frozen in water. Survival of enteric bacterial and viral pathogens in temperate water is generally only several days; however, E. coli O157: H7 can survive 12 weeks at 25°C.7




Table 6.1 Water-borne Pathogens9,62,63
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The risk of water-borne illness depends on the number of organisms consumed, which is in turn determined by the volume of water, concentration of organisms, and treatment system efficiency.8,9 Additional factors include virulence of the organism and defenses of the host. Microorganisms with a small infectious dose (e.g., Giardia, Cryptosporidia, Shigella spp., hepatitis A, enteric viruses, enterohemorrhagic E. coli) may cause illness even from inadvertent drinking during water-based recreational activities.10 Because total immunity does not develop for most enteric pathogens, reinfection may occur. Most diarrhea among travelers is probably food-borne; however, the capacity for water-borne transmission must not be underestimated.


The combined roles of safe water, hygiene, and adequate sanitation in reducing diarrhea and other diseases are clear and well documented. The WHO estimates that 94% of diarrheal cases globally are preventable through modifications to the environment, including access to safe water.1 Recent studies of simple water interventions in households of developing countries clearly document improved microbiological quality of water, a 30–60% reduced incidence of diarrheal illness, enhanced childhood survival, and reduction of parasitic diseases, many of which are independent of other measures to improve sanitation.11–15









Water Treatment Methods for Travelers and Aid/Relief Workers


Multiple techniques for improving the microbiologic quality of water are available to individuals and small groups who encounter questionable water supplies while traveling or working (Table 6.2). For more detailed discussion of these techniques, please refer to the chapter in Auerbach’s Wilderness Medicine.16 As with all advice in travel medicine, the specific recommendation for any traveler depends on the destination and the style and purpose of travel. Those working in areas without adequate sanitation and water treatment may encounter highly contaminated water sources. Adventurous travelers may stay in hotels at night and explore remote villages or wilderness parks during the day, which requires an understanding of more than one method of water treatment for a spectrum of conditions. Bottled water may be a convenient and popular solution but creates ecological problems in countries that do not recycle the plastic.


Table 6.2 Methods of Water Treatment that Can be Applied by Travelers






	



Heat


Clarification



Sedimentation



Coagulation–flocculation



Granular-activated charcoal


Filtration



Microfiltration, ultrafiltration, nanofiltration


Halogens



Chlorine



Iodine



Iodine resins


Miscellaneous chemical



Chlorine dioxide and mixed species



Silver


Solar photocatalytic


Ultraviolet and SODIS













The term disinfection, the desired result of field water treatment, is used here to indicate the removal or destruction of harmful microorganisms, which reduces the risk of illness. This is sometimes used interchangeably with purification, but this term is used here to refer to improving the esthetics of water, such as clarity, taste, and smell. Potable implies ‘drinkable’ water, but technically means that a water source, on average, over a period of time, contains a ‘minimal microbial hazard,’ so that the statistical likelihood of illness is acceptable. All standards, including water regulations in the US, acknowledge the impracticality of trying to eliminate all microorganisms from drinking water. Generally the goal is a 3–5 log reduction (99.9–99.999%), allowing a small risk of enteric infection.17–19






Heat


Heat is the oldest and most reliable means of water disinfection (Table 6.3). Heat inactivation of microorganisms is a function of time and temperature (exponential function of first-order kinetics). Thus, the thermal death point is reached in a shorter time at higher temperatures, while lower temperatures are effective if applied for a longer time. Pasteurization uses this principle to kill enteric food pathogens and spoiling organisms at temperatures between 60°°C (140 F) and 70°C (158 F), well below boiling, for up to 30 minutes.20


Table 6.3 Advantages and Disadvantages of Water Disinfection Methods






	Advantages

	Disadvantages






	Heat






	Relative susceptibility of microorganisms to heat: Protozoa > Bacteria > Viruses






	Does not impart additional taste or color to water

	Does not improve the taste, smell or appearance of poor quality water






	Can pasteurize water without sustained boiling
Single-step process that inactivates all enteric pathogens
Efficacy is not compromised by contaminants or particles in the water, as with halogenation and filtration

	Fuel sources may be scarce, expensive, or unavailable






	Coagulation–Flocculation (C-F)






	Relative susceptibility of microorganisms to coagulation-flocculation: Protozoa > Bacteria = Viruses






	Highly effective to clarify water and remove many microorganisms
Improves efficacy of filtration and chemical disinfection
Inexpensive and widely available
Simple process with no toxicity

	Unfamiliar technique and substances to most travelers
Adds extra step unless combined flocculent-disinfectant tablet






	Filtration






	Susceptibility of microorganisms to filtration: Protozoa > Bacteria > Viruses






	Simple to operate

	Adds bulk and weight to baggage






	Mechanical filters require no holding time for treatment (water is treated as it passes through the filter

	Most filters not reliable for sufficient removal of viruses






	Large choice of commercial products

	Expensive relative to halogens






	Adds no unpleasant taste and often improves taste and appearance of water

	Channeling of water or high pressure can force microorganisms through the filter






	Rationally combined with halogens for removal or destruction of all microorganisms

	Filters eventually clog from suspended particulate matter; may require some maintenance or repair in field






	Inexpensive

	 






	Halogens






	Relative susceptibility of microorganisms to halogens: Bacteria > Viruses > Protozoa






	Iodine and chlorine are widely available

	Corrosive, stains clothing






	Very effective for bacteria, viruses, and Giardia


	Not effective for Cryptosporidia







	Taste can be removed

	Imparts taste and odor






	Flexible dosing

	Flexibility requires understanding of disinfection principles






	As easily applied to large quantities as small quantities

	Potential toxicity (especially iodine)






	Chlorine Dioxide






	Relative susceptibility of microorganisms to chlorine dioxide: Bacteria > Viruses > Protozoa






	Effective against all microorganisms, including Cryptosporidia
Low doses have no taste or color
More potent than equivalent doses of chlorine
Less affected by nitrogenous wastes

	Volatile, so do not expose tablets to air and use generated solutions rapidly
No persistent residual, so does not prevent recontamination during storage
Sensitive to sunlight, so keep bottle shaded or in pack during treatment






	SODIS and Ultraviolet (UV)






	Relative susceptibility of microorganisms: Protozoa > Bacteria > Viruses






	Effective against all microorganisms

	Requires clear water






	Imparts no taste

	Does not improve water esthetics






	Simple to use

	No residual effect – does not prevent recontamination during storage






	Portable device now available for individual and small group field use

	Expensive
Requires power source







All common enteric pathogens are readily inactivated by heat, though microorganisms vary in heat sensitivity.21,22 Protozoal cysts, including Giardia and Entamoeba histolytica, are very susceptible to heat. Cryptosporidia are also inactivated at these lower pasteurization levels. Parasitic eggs, larvae, and cercariae are all susceptible to heat. For most helminth eggs and larvae the critical lethal temperature is 50–55° C (122–131° F).23 Common bacterial enteric pathogens (E. coli, Salmonella, Shigella) are killed by standard pasteurization temperatures of 55°C (131°F) for 30 minutes or 65°C (149°F) for < 1 minute.20,24 Viruses are more closely related to vegetative bacteria than to spore-bearing organisms and are generally inactivated at 56–60°C (132.8–140°F) in less than 20–40 minutes.25 A review of data from food industry studies confirms the susceptibility of hepatitis A virus and other enteric viruses to heat at pasteurization temperatures.26


As enteric pathogens are killed within seconds by boiling water, and rapidly at temperatures >60°C (140°F), the traditional advice to boil water for 10 minutes to ensure potable water is excessive. The time required to heat water from 55°C (131°F) to a boil works toward disinfection; therefore, any water brought to a boil should be adequately disinfected. Boiling for 1 minute, or keeping the water covered and allowing it to cool slowly after boiling, will add an extra margin of safety. The boiling point decreases with increasing altitude, but this is not significant compared with the time required for thermal death at these temperatures.


Although attaining boiling temperature is not necessary, boiling is the only easily recognizable endpoint without using a thermometer. Hot tap water temperature and the temperature of water perceived to be too hot to touch vary too widely to be reliable measures for pasteurization of water. Nevertheless, if no reliable method of water treatment is available, tap water that has been kept hot in a tank for at least 30 minutes and is too hot to keep a finger immersed for 5 seconds (estimated 55–65°C; 131–149°F) is a reasonable alternative. Travelers with access to electricity can boil water with either a small electric heating coil or a lightweight electric beverage warmer brought from home. In very austere and desperate situations with hot, sunny climate, adequate pasteurization temperature can be achieved with a solar oven or simple reflectors27 (see UV–SODIS).









Clarification


Clarification refers to techniques that reduce the turbidity or cloudiness of surface water caused by natural organic and inorganic material. These techniques can markedly improve the appearance and taste of water and are properly considered purification methods. Frequently used interchangeably with ‘disinfection,’ purification is more accurately used to indicate the removal of organic or inorganic chemicals and particulate matter to improve color, taste and odor. It may reduce the number of microorganisms, but not enough to ensure potable water; however, clarifying the water facilitates disinfection by filtration or chemical treatment. Cloudy water can rapidly clog microfilters. Moreover, cloudy water requires increased levels of chemical treatment, and the combined effects of the water contaminants plus chemical disinfectants can be quite unpleasant to taste.






Sedimentation


Sedimentation is the separation of suspended particles such as sand and silt that are large enough to settle rapidly by gravity. Microorganisms, especially protozoan cysts, also settle eventually, but this takes much longer. Simply allow the water to sit undisturbed for about 1 hour or until sediment has formed on the bottom of the container, then decant or filter the clear water from the top through a coffee filter or finely woven cloth. A second method of disinfection must then be used.









Coagulation–Flocculation


Coagulation–flocculation (C-F), a technique in use since 2000 bc, can remove smaller suspended particles and chemical complexes too small to settle by gravity (colloids).28 Coagulation is achieved with the addition of a chemical that causes particles to stick together by electrostatic and ionic forces. Flocculation is a physical process that promotes the formation of larger particles by gentle mixing. Alum (an aluminum salt), lime (alkaline chemicals principally containing calcium or magnesium with oxygen), or iron salts are commonly used coagulants. Alum is non-toxic and used in the food industry for pickling. It is readily available in any chemical supply store. In an emergency, baking powder or even the fine white ash from a campfire can be used as a coagulant. Other natural substances are used in various parts of the world. C-F removes 60–98% of microorganisms, heavy metals, and some chemicals and minerals (Table 6.3).


The amount of alum added in the field – approximately a large pinch (one-eighth teaspoon) per gallon (approximately 4 L) of water – need not be precise. Stir or shake briskly for 1 min to mix, and then agitate gently and frequently for at least 5 min to assist flocculation. If the water is still cloudy, add more flocculent and repeat mixing. After at least 30 min for settling, pour the water through a fine-woven cloth or paper filter. Although most microorganisms are removed with the floc, a final process of filtration or halogenation should be completed to ensure disinfection. Several products combine coagulation–flocculation with halogen disinfection.29









Granular-Activated Carbon


Granular-activated carbon (GAC) purifies water by adsorbing organic and inorganic chemicals, thereby improving odor and taste. GAC is a common component of field filters. It may trap but does not kill organisms; in fact, non-pathogenic bacteria readily colonize GAC.30 In field water treatment, GAC is best used after chemical disinfection to make water safer and more palatable by removing disinfection byproducts and pesticides, as well as many other organic chemicals and some heavy metals. It removes the taste of iodine and chlorine (see Halogens).












Filtration


Filtration is both a physical and a chemical process influenced by characteristics of filter media, water, and flow rate. The primary determinant of a microorganism’s susceptibility to filtration is its size (Table 6.4 and Fig. 6.1). Portable microfilters can readily remove protozoan cysts and bacteria, but may not remove all viruses, which are much smaller than the pore size of most field filters.31 However, viruses often clump together or to other larger particles or organisms, and electrochemical attraction may cause viruses to adhere to the filter surface. Through these mechanisms, mechanical filters using ceramic elements with a pore size of 0.2 µm, can reduce viral loads by 2–3 logs (99–99.9%), but should not be considered adequate for complete removal of viruses. Two portable filters have been able to meet the US EPA standards for water purifiers, which include 4-log removal of viruses: First Need filter (General Ecology, Exton, PA), which functions through a combination of filtration and electrostatic attraction, and Sawyer Biologic viral filter (Sawyer Products, Safety Harbor, FL), which is composed of microtubules with an absolute pore size of 0.02 µm (ultrafiltration).


Table 6.4 Microorganism Susceptibility to Filtration






	Organism

	Approximate Size (µm)

	Recommended filter rating (µm)1







	Viruses

	0.03

	Ultrafilter or nanofilter






	
Escherichia coli Campylobacter
V. cholerae


	0.5 by 3–8
0.2–0.4 by 1.5–3.5
0.5 by 1.5–3.0

	0.2–0.4 (microfilter)






	
Cryptosporidium oocyst

	2–6

	1






	
Giardia cyst
Entamoeba histolytica cyst

	6-10 by 8–15
5–30 (average 10)

	3–5






	Nematode eggs

	30–40 by 50–80

	20






	Schistosome cercariae 
Dracunculus larvae

	50 by 100
20 by 500

	Coffee filter or fine cloth, or double thickness closely woven cloth







1Microfilters (includes most filters with pore size of 0.1–0.2 µm) can filter bacteria and protozoal cysts, but rely on electrostatic trapping of viruses or viral clumping with larger particles. Hollow fiber tubule filters with 0.02 µm (Sawyer) and reverse osmosis filters are capable of filtering viruses.
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Figure 6.1 Levels of filtration required relative to the size of microorganisms and other water contaminants.


Used with permission from Auerbach PS, Editor, Wilderness Medicine, 6th ed. Philadephia: Elsevier; 2011.





There are a large number of filters available commercially for individuals and for small groups, and their ease of use is attractive to many travelers (Table 6.5). Most of the filters sold for field water treatment are microfilters that remove particles down to about 0.1 µm. Recently hollow-fiber technology has been adapted for field use, which uses bundles of tubules whose port size can be engineered to achieve nanofiltration and viral removal. The large surface area allows these hollow-fiber tubule filters to have high flow rates at low pressure. Most filters incorporate a pre-filter on the intake tubing to remove large particles, protecting the inner microfilter; if this is lacking, a fine-mesh cloth or coffee filter can be used (see clarification techniques for cloudy water).




Table 6.5 Examples of Commercial Devices for Field Water Disinfection1
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In pristine protected watersheds where human activity (and viral contamination) is minimal and the main concerns are bacteria and cysts, microfiltration alone can provide adequate disinfection. However, for developing world travel and for surface water with heavy levels of fecal or sewage contamination, higher levels of filtration may be needed to remove viruses. Alternatively, additional treatment with halogens before or after filtration guarantees effective virus removal.


Several factors influence the decision of which filter to buy: (1) how many persons are to use the filter; (2) what microbiologic demands will be put on the filter (claims); and (3) what is the preferred means of operation (function). Cost may also be an important consideration.






Reverse Osmosis


Reverse osmosis filtration uses high pressure (100–800 psi) to force water through a semi-permeable membrane that filters out dissolved ions, molecules, and solids (nanofiltration). This process can both remove microbiologic contamination and desalinate water. Although small hand pump reverse osmosis units have been developed, their high price and slow output currently prohibit use by land-based travelers. They are, however, important survival aids for ocean voyagers and the preferred field method for large military operations.









Forward Osmosis


Instead of high pump pressure, osmotic pressure also can be used to draw water through a membrane to create highly purified drinking water from low-quality source water, including brackish water. These products use a double-chamber bag or container with the membrane in between. A high-osmotic substance is added to the clean side that draws water from the dirty side (Hydration Technology Innovations, Albany, OR). Since some form of sugar and/or salt is often used to create osmotic pressure, this may result in a sweetened solution similar to a sports-electrolyte drink.









Filter Testing and EPA Registration


The United States Environmental Protection Agency (EPA) has developed consensus-based performance standards as a guideline for testing and evaluation of portable water treatment devices.32 Many companies now use these standards as their testing guidelines. Challenge water at specified temperatures, turbidity, and numbers of microorganisms is pumped through the filter at given intervals within the claimed volume capacity. Filter or chemical methods that claim to remove, kill, or inactivate all types of disease-causing microorganisms from the water, including bacteria, viruses, and protozoan cysts, are designated ‘microbiologic water purifiers.’ They must demonstrate that they meet the testing guidelines, which require a 3-log (99.9%) reduction for cysts, 4-log (99.99%) for viruses and 5–6-log reduction for bacteria. Filters can make limited claims to serve a definable environmental need, for example removal of protozoan cysts, or cysts and bacteria only. The EPA does not endorse, test, or approve mechanical filters: it merely assigns registration numbers. Testing is done or contracted by the manufacturer.












Halogens


Worldwide, chemical disinfection with halogens, chiefly chlorine and iodine, is the most commonly used method for improving and maintaining the microbiologic quality of drinking water and can be used by individuals and groups in the field (Table 6.3). The germicidal activity of halogens results from oxidation of essential cellular structures and enzymes, and a wealth of data support their effectiveness.33–40 Hypochlorite, the major chlorine disinfectant, is currently the preferred means of municipal water disinfection worldwide. Both calcium hypochlorite (Ca[OCl]2) and sodium hypochlorite (NaOCl) readily dissociate in water to form hypochlorite, the active disinfectant. Iodine is effective in low concentrations for killing bacteria, viruses, and cysts, and in higher concentration against fungi and even bacterial spores; however, it is a poor algaecide. Elemental (diatomic) iodine (I2) and hypoiodous acid (HOI) are the major germicides in an aqueous solution. Disinfection effectiveness is determined by characteristics of the disinfectant, the microorganism, and environmental factors.


Given adequate concentrations and contact times, both iodine and chlorine are effective disinfectants with similar biocidal activity under most conditions. Of the halogens, iodine reacts least readily with organic compounds and is less affected by pH, indicating that low iodine residuals should be more stable and persistent than corresponding concentrations of chlorine. Taste preference is individual. Common sources and doses of iodine and chlorine are given in Table 6.6. Chlorine is still advocated by the World Health Organization and the Centers for Disease Control and Prevention as a mainstay of large-scale community, individual household, and emergency use.41 There are extensive data on its effectiveness in remote settings.42 Another advantage is the ease of adjusting the dose for large volumes of water.5,43 The CDC/WHO Safe Water System for household disinfection in developing countries provides a dosage of 1.875 or 3.75 mg/L of sodium hypochlorite with a contact time of 30 minutes, sufficient to inactivate most bacteria, viruses, and some protozoa that cause waterborne diseases.5,44


Table 6.6 Chemical Products for Field Water Disinfection






	Product

	Application

	Comments






	Iodine

	See text for discussion of efficacy, toxicity, and improving taste. Use extended contact times in very cold water.






	Iodine tabs
tetraglycine hydroperiodide
EDWGT (emergency drinking water germicidal tablet)
Potable Aqua (Wisconsin Pharmacal Co, Jackson, WI)
Globaline

	1/2 tab per liter provides 4 ppm iodine; 1 tab yields 8 ppm.

	Developed by the military for individual field use because of broad-spectrum disinfection effect, ease of handling and rapid dissolution. Taste more acceptable at 4ppm. Limited shelf-life after opening.






	2% iodine solution (tincture)

	0.2 ml (5 gttsa)/L water yields 4 ppm iodine.

	Widely available as topical disinfectant, but contains iodide, which is not an active disinfectant, but biologically active.






	10% povidone-iodine solutionb


	0.35 ml (8 gtts)/L water yields 4 ppm iodine.

	Widely available as topical disinfectant. In aqueous solution, provides a sustained-release reservoir of halogen (normally, 2 to 10 ppm is present in solution).






	Saturated solution: iodine crystals in water
Polar Pure (Polar Equipment, Inc, Saratoga, CA)

	13 ml/L water yields 4 ppm (use capful as measure, or can use syringe).

	A small amount of elemental iodine goes into solution (no significant iodide is present); the saturated solution is used to disinfect drinking water. Water can be added to the crystals hundreds of times before they are completely dissolved.






	Chlorine

	See text for discussion of efficacy and improving taste. Simple field test kits or swimming pool test kits with color strips are widely available to assure adequate residual chlorine. Can easily be adapted to large or small quantities of water.






	Sodium hypochlorite
Household bleach 5%
CDC-WHO Safe Water System (1% hypochlorite)

	(5%) 0.1 ml (2 gtts)/L water yields 5 ppm hypochlorite.

	Inexpensive and widely available. Safe Water System dosage provides about 2–4 ppm hypochlorite/L. Generally designed to use capful as measure.






	Calcium Hypochlorite
Redi Chlor (1/10 gm tab) (Gripo Laboratories, Delhi, India)
HTH (Arch Water Products Castleford, West Yorkshire, UK)

	

[image: image] tab/ 2 quarts water yields 10 ppm hypochlorite.

	Stable, concentrated (70%), dry source of hypochlorite that is commonly used for chlorination of swimming pools. Multiple products available in various size tablets or granular form.






	Sodium dichloroisocyanurate
Aquatabs (Medentech, Wexford, Ireland)
Kintabs (Bioman Products Mottram, Cheshire, U.K.)
NaDCC (Gripo laboratories, Delhi, India)
Global Hydration (Global Hydration Water Treatment Systems, Kakabeka Falls, Ontario, Canada)

	1 tab (8.5 mg NaDCC)/L water yields 10 ppm active disinfectant.

	Stable, non-toxic chlorine compound that releases free active chlorine with additional available chlorine that remains in compound.






	Halazone
Aquazone
(Gripo Laboratories, Delhi, India)

	Each tablet releases 2.3 to 2.5 ppm of titratable chlorine.

	Tablets contain a mixture of monochloraminobenzoic and dichloraminobenzoic acids. Limited use given other available chlorine products.






	Chlorine plus flocculating agent
Chlor-floc
PUR Purifier sachets (Proctor and Gamble Corp, Cincinnati, OH)

	One 600-mg tablet yields 8 mg/L of free chlorine.
PUR sachet is added to 10L water.

	Contain 1.4% available chlorine (sodium dichloro-s-triazinetrione) with flocculating agents (alum or ferric sulfate). Flocculant clarifies cloudy water while residual chlorine provides disinfection. Useful for humanitarian disasters where available surface water is often highly turbid.






	Chlorine Dioxide

	Several new chemical methods for generating chlorine dioxide on-site can now be applied in the field for water treatment. Advantages of chlorine dioxide are greater effectiveness than chlorine at equivalent doses and the ability to inactivate Cryptosporidium oocysts with reasonable doses and contact times.






	Micropur MP-1 (Katadyn Corp, Wallisellen, Switzerland)
AquaMira (McNett Outdoor, Bellingham, WA)
Pristine (Advanced Chemicals Ltd., Vancouver, BC)
Potable Aqua
Aquarius Bulk Water Treatment

	1 tablet/L water. Follow product instructions.

	Available in tablets or liquid (two solutions that are mixed to activate prior to use).






	Silver

	Although widely used in some countries for disinfection, silver is approved in U.S. only for preserving stored water.






	MicroPur Classic (Katadyn Corp., Wallisellen, Switzerland)

	Available in tablets, liquid, or crystals.

	Releases silver ions. Not recommended for primary water treatment.






	MicroPur Forte (Katadyn Corp)

	Available in tablets, liquid, or crystals.

	Tablets contain silver chloride 0.1% and NaDCC 2.5%. The chlorine kills viruses, bacteria, and Giardia. The silver prevents recontamination for up to 6 months, if water is stored.







aMeasure with dropper (1 drop = 0.05 mL) or small syringe.


bPovidone-iodine solutions release free iodine in levels adequate for disinfection, but few data are available.


Vegetative bacteria (non-spore forming) are very sensitive to halogens; viruses have intermediate sensitivity, requiring higher concentrations or longer contact times. Protozoal cysts are more resistant than enteric bacteria and enteric viruses, but can be inactivated by field doses of halogens.36-40,45,46 Cryptosporidium oocysts, however, are much more resistant to halogens and inactivation is not practical with common doses of iodine and chlorine used in field water disinfection.47 Little is known about Cyclospora, but it is assumed to be similar to Cryptosporidium. Certain parasitic eggs, such as those of Ascaris, are also resistant, but these are not commonly spread by water. All these resistant cysts and eggs are susceptible to heat or filtration. Relative resistance between organisms is similar for iodine and chlorine.






The Disinfection Reaction


Understanding factors that influence the disinfection reaction allows flexibility with greater reassurance. The primary factors of the first-order chemical disinfection reaction are concentration and contact time.34,35 Concentrations of 1–16 mg/L for 10–60 minutes are generally effective. Even clear surface water often has at least 1 mg/L of halogen demand, so it is prudent to use 4 mg/L as a target halogen concentration for clear water. Lower concentrations (e.g., 2 mg/L) can be used for back-up treatment of questionable tap water. The need for prolonged contact times with low halogen concentrations in cold water is suggested by (1) data suggesting that extended contact times are required for 99.9% kill of Giardia in very cold water;36,46 and (2) uncertainty about residual concentration.









Iodine Resins


Iodine resins are considered demand disinfectants. The resin has low solubility, so that as water passes through, little iodine is released into aqueous solutions. On the other hand, when microorganisms contact the resin, iodine is transferred and binds to the microorganisms, apparently aided by electrostatic forces.48 Bacteria and cysts are effectively exposed to high iodine concentrations, which allow reduced contact time compared with dilute iodine solutions. However, some contact time is necessary, especially for cysts. Resins have demonstrated effectiveness against bacteria, viruses, and cysts, but not against C. parvum oocysts or bacterial spores.


Iodine resins are effective disinfectants that can be engineered into attractive field products, but the effectiveness of the resin is highly dependent on the product design and function. Most incorporate a 1 µm cyst filter to remove Cryptosporidium, Giardia, and other halogen-resistant parasitic eggs or larvae, in an attempt to avoid prolonged contact time. Carbon, which removes residual dissolved iodine, preventing excessive iodine ingestion in long-term users, may not allow sufficient contact time for cyst destruction. However, when residual iodine is not controlled, high levels of iodine have been reported in effluent water in very hot climates.49 Cloudy or sediment-laden water may clog the resin, as it would any filter, or coat the resin, thereby inhibiting iodine transfer. Several companies have abandoned iodine resin-containing portable hand-pump filters due to repeat testing that demonstrated viral break-through, despite initial pre-marketing testing that passed the EPA protocol. Only one drink-through bottle remains on the US market, but other products may still be available outside the US. Iodine resins may prove useful for small communities in undeveloped and rural areas where chlorine disinfection is technically and economically unfeasible.









Improving Halogen Taste


Objectionable taste and smell limit the acceptance of halogens, but taste can be improved by several means. One method is to use the minimum necessary dose with a longer contact time. Several chemical means are available to reduce free iodine to iodide, or chlorine to chloride, that have no color, smell, or taste. These chemical species also have no disinfection action, and so these techniques should be used only after the required contact time. The best and most readily available agent is ascorbic acid (vitamin C), available in crystalline or powder form. A common ingredient of flavored drink mixes, it accounts for their effectiveness in removing the taste of halogens. Other safe and effective means of chemical reduction are sodium thiosulfate and hydrogen peroxide. GAC will remove the taste of iodine and chlorine, partially by adsorption and partially by chemical reduction. Finally, alternative techniques such as filtration or heat that do not affect taste can be used in many situations.









Halogen Toxicity


Chlorine has no known toxicity when used for water disinfection. Sodium hypochlorite is not carcinogenic; however, reactions of chlorine with certain organic contaminants yield chlorinated hydrocarbons, chloroform, and other trihalomethanes, which are considered carcinogenic. Nevertheless, the risk of severe illness or even death from infectious diseases if disinfection is not used is far greater than any risk from byproducts of chlorine disinfection.


There is much more concern with iodine because of its physiologic activity, potential toxicity, and allergenicity. Data reviewed by Backer and Hollowell50 suggest the following guidelines as appropriate:




[image: image] High levels of iodine (16–32 mg/day), such as those produced by recommended doses of iodine tablets, should be limited to short periods of 1 month or less.


[image: image] Iodine treatments that produce a low residual ≤1–2 mg/L appear safe, even for long periods of time, in people with normal thyroid glands.


[image: image] Anyone planning to use iodine for prolonged periods should have their thyroid examined and thyroid function tests done to assure that they are initially euthyroid. Optimally, repeat thyroid function test and examine for iodine goiter after 3–6 months of continuous iodine ingestion and monitor occasionally for iodine-induced goiter thereafter. If this is not feasible, ensure low-level iodine consumption (see above) or use a different technique.





Certain groups should not use iodine for water treatment:




[image: image] Pregnant women (because of concerns of neonatal goiter);


[image: image] Those with known hypersensitivity to iodine;


[image: image] Persons with a history of thyroid disease, even if controlled on medication;


[image: image] Persons with a strong family history of thyroid disease (thyroiditis);


[image: image] Persons from countries with chronic iodine deficiency.















Miscellaneous Disinfectants


Ozone and chlorine dioxide are both effective disinfectants that are widely used in municipal water treatment plants, but until recently were not available in stable form for field use. These disinfectants have been demonstrated effective against Cryptosporidia in commonly used concentrations.51


New products enable chlorine dioxide generation for use in an array of small-scale, on-site applications, including solutions, and tablets (Tables 6.3 and 6.6). MicroPur and Aquamira tablets are US EPA registered as a ‘water purifier,’ (see Filter testing and EPA registration). Aquamira solution is currently approved for sale in the USA under more limited bactericidal claims. Pristine solution and tablets, the equivalent product sold in Canada, makes full claims for protozoa, including Cryptosporidia.


A portable product developed for military use and transferred to the civilian market uses an electrochemical process to convert simple salt into a mixed-oxidant disinfectant containing free chlorine, chlorine dioxide and ozone.52 The Miox purifier has been reduced to a cigar-sized unit that operates on camera batteries (MSR Inc, Seattle, WA) (Table 6.5). Larger units for field use and small communities are also available (Miox Corp, Albuquerque, NM).






Silver


Silver ion has bactericidal effects in low doses and some attractive features, including absence of color, taste and odor. However, the concentrations are strongly affected by adsorption onto the surface of any container as well as common substances in water, and scant data for disinfection of viruses and cysts indicate limited effect, even at high doses. The use of silver as a drinking water disinfectant has been much more popular in Europe, where silver tablets are sold widely for field water disinfection. The EPA has not approved them for this purpose in the USA, but they were approved as a water preservative, to prevent bacterial growth in previously treated and stored water. There is also a combined chlorine solution with the silver (Micropur Forte) to provide water disinfection plus preservation (Table 6.6).









Ultraviolet


Ultraviolet (UV) radiation is widely used to sterilize water used in beverages and food products, for secondary treatment of waste-water, and to disinfect drinking water at the community and household level (Table 6.3). In sufficient doses of energy, all water-borne enteric pathogens are inactivated by UV radiation. The ultraviolet waves must actually strike the organism, so the water must be free of particles that could act as a shield. The UV rays do not alter the water, but they also do not provide any residual disinfecting power. The requirement for power has limited its adaptation for field use, but a portable, battery-operated unit is available for disinfection of small quantities (Hydro-Photon Inc, Blue Hill, ME) (Table 6.5). Although previous data suggested limited ability of monochromatic UV rays to inactivate protozoan cysts, company product testing appears solid and shows effectiveness against important water-borne pathogens, including Cryptosporidia. Simple, table-sized UV units with low power requirements (WaterHealth, Lake Forest, CA) and larger units that use various power sources (Global Hydration Water Treatment Systems Inc., Ontario Canada; First Water Systems, Inc., Suwanee, GA) are available for international and disaster relief applications.









Solar UV Disinfection (SODIS)


UV irradiation by sunlight can substantially improve the microbiologic quality of water and reduce diarrheal illness in developing countries. Recent work has confirmed the efficacy and optimal procedures of the SODIS technique. Transparent bottles (e.g., clear plastic beverage bottles), preferably lying on a dark surface, are exposed to sunlight for a minimum of 4 hours with intermittent agitation.53 UV and thermal inactivation are strongly synergistic for the solar disinfection of drinking water.54









Photocatalytic Disinfection


Advanced oxidation processes use sunlight to catalyze the production of hydroxyl radicals (OH-) and free electrons, which are potent oxidizers.55 Various materials can be used, but the most efficacious is titanium dioxide (TiO2). High-energy short-wavelength photons from sunlight promote the photochemical reactions. In addition to being an excellent disinfectant for various microorganisms, this process is unique in its ability to break down complex organic contaminants and most heavy metals into carbon dioxide, water, and inorganics, which is driving considerable research for industrial processes and large-scale water treatment. For field water disinfection, nanoparticles coated with TiO2 can be integrated into a plastic bag and remain active for hundreds of uses (Puralytics, Beaverton, OR) (Table 6.5).









Citrus and Potassium Permanganate


Both citrus juice and potassium permanganate have some demonstrated antibacterial effects in an aqueous solution. However, data are few and not available for effect on cysts. Either could be used in an emergency to reduce bacterial and viral contamination, but cannot be recommended as a primary means of water disinfection.












Preferred Technique


The optimal water treatment technique for an individual or group will depend on the number of persons to be served, space and weight accommodations, quality of source water, personal taste preferences, and fuel availability. Since halogens do not kill Cryptosporidia and filtration misses some viruses, optimal protection for all situations may require a two-step process of (1) filtration or coagulation–flocculation, followed by (2) halogenation (Tables 6.7 and 6.8).56,57 Heat is effective as a one-step process in all situations, but will not improve the esthetics of the water. Chlorine dioxide generating techniques can be used as single-step processes. Iodine resins, combined with microfiltration to remove resistant cysts, are also a viable one-step process, but questions have recently surfaced of product effectiveness under all conditions, so few products are available.




Table 6.7 Summary of Field Water Disinfection Techniques


[image: image]






Table 6.8 Choice of Method for Various Source Water


[image: image]




Expatriates or persons engaged in community projects or international relief activities are at higher risk that the average international traveler. Sobsey reviewed data for point-of-use methods for household disinfection in developing countries.13


On long-distance ocean-going boats where water must be desalinated as well as disinfected during the voyage, only reverse osmosis membrane filters are adequate. Water storage also requires consideration. Iodine will work for short periods only (i.e., weeks) because it is a poor algaecide. For prolonged storage, water should be chlorinated and kept in a tightly sealed container to reduce the risk of contamination.58 Narrow-mouthed jars or containers with water spigots prevent contamination from repeated contact with hands or utensils.59












Sanitation


Studies in developing countries have demonstrated a clear benefit in the reduction of diarrheal illness and other infections from safe drinking water, hygiene, and adequate sanitation. The benefit is greater when all are applied together, especially with appropriate education.11,60 Personal hygiene, particularly hand-washing, prevents spread of infection from food contamination during preparation of meals. Disinfection of dishes and utensils is accomplished by rinsing in water containing enough household bleach to achieve a distinct chlorine odor. Use of halogen solutions or potassium permanganate solutions to soak vegetables and fruits can reduce microbial contamination, especially if the surface is scrubbed to remove dirt or other particulates. Neither method reaches organisms that are embedded in surface crevices or protected by other particulate matter.61 The sanitation challenge for wilderness and rural travelers is proper waste disposal to prevent additional contamination of water supplies. Human waste should be buried 8–12 inches deep, at least 100 ft from any water, and at a location from which water run-off is not likely to wash organisms into nearby water sources. Groups of three persons or more should dig a common latrine to avoid numerous individual potholes and inadequate disposal.









Conclusion


Although food-borne illnesses probably account for most enteric problems that affect travelers, nearly all causes of travelers’ diarrhea can also be water-borne. It is not possible for travelers to judge the microbiologic quality of surface water, and it is not prudent to assume the potability of tap water in many areas. Many simple and effective field techniques to improve microbiologic water quality are available to travelers. It is important to learn the basic principles and limitations of heat, filtration, and chemical disinfection, and then to become familiar with at least one technique appropriate for the destination, water source, and group composition.
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7 Insect Protection




Mark S. Fradin







Key points







• Personal protection measures include habitat avoidance, and the use of insect repellents, protective clothing and bed-nets. Many of these items can be accessed through websites


• With DEET-based repellents each 10°C increase in ambient temperature can cause as much as a 50% reduction in protection


• Despite common beliefs, DEET toxicity is minimal, with rare cases of encephalopathy reported over the last half century of use (and in most circumstances the product had been misused)


• It is important to carefully read the directions on all insecticides and repellents, particularly regarding reapplication timing


• A variety of options are now available as insect repellents, one being picaridin, which is available in many countries












Introduction


In preparation for travel to many tropical and subtropical locations, the well-informed traveler needs to be aware of the potential risks of arthropod-transmitted disease. Mosquitoes, flies, ticks, midges, chiggers, and fleas are capable of transmitting multiple bacterial, viral, protozoan, parasitic and rickettsial infections to humans (Table 7.1). A multi-pronged approach is necessary to prevent becoming a victim of insect-borne disease: protection from insect bites is best achieved through avoiding infected habitats, wearing protective clothing, and applying insect repellents. This chapter will review all available techniques for preventing arthropod bites, and will provide practical information to the traveler that will make it possible to distinguish between effective and ineffective methods of protection. A summary of the topics covered in this chapter is shown in Figure 7.1.


Table 7.1 Diseases Transmitted to Humans by Biting Arthropods






	Mosquitoes






	



Eastern equine encephalitis


Western equine encephalitis


St Louis encephalitis


La Cross encephalitis


West Nile virus


Japanese encephalitis


Venezuelan equine encephalitis


Malaria


Yellow fever


Dengue


Lymphatic filariasis


Epidemic polyarthritis (Ross River virus)


Chikungunya fever


Rift Valley fever












	Ticks






	



Lyme disease


Southern tick-associated rash illness (STARI)


Rocky mountain spotted fever


Colorado tick fever


Relapsing fever


Ehrlichiosis/Anaplasmosis


Babesiosis


Tularemia


Tick paralysis


Tick typhus


Rickettsial pox


Taiga encephalitis


Tick-borne relapsing fever


364D rickettsiosis












	Flies






	



Tularemia


Leishmaniasis


African trypanosomiasis (sleeping sickness)


Onchocerciasis


Bartonellosis


Loiasis












	Chigger Mites






	



Scrub typhus (tsutsugamushi fever)


Rickettsial pox












	Fleas






	



Plague


Murine (endemic) typhus












	Lice






	



Epidemic typhus


Relapsing fever












	Kissing Bugs






	



American trypanosomiasis (Chagas’ disease)
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Figure 7.1 Methods of personal protection











Stimuli that Attract Insects


Scientists have not yet elucidated the exact mechanism by which arthropods are attracted to their hosts. The stimuli that attract mosquitoes have been best studied. Mosquitoes use visual, thermal, and olfactory stimuli to locate a bloodmeal.1,2 For mosquitoes that feed during the daytime, host movement and the wearing of dark-colored clothing may initiate orientation towards an individual. Visual stimuli appear to be important for in-flight orientation, particularly over long ranges. As a mosquito nears its host, olfactory stimuli then help guide the mosquito to its host. Carbon dioxide, released from breath and skin, serves as a long-range air-borne attractant, at distances up to 36 m. Lactic acid, skin warmth, and moisture also serve as attractants. Volatile compounds, derived from sebum, eccrine and apocrine sweat, and/or the bacterial action of cutaneous microflora on these secretions, may also act as chemoattractants. Different species of mosquito may show strong biting preferences for different parts of the body, related to local skin temperature and sweat gland activity. Floral fragrances, found in perfumes, lotions, detergents and soaps, may also lure biting arthropods. One study has shown that alcohol ingestion increases the likelihood of being bitten by mosquitoes.
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MyBottie lodine resin with fiter for protozan cysts, and fker alow use in
and granlar activated charcoa. Dink- most setings
through fiters have lmitations
Sunivor 06 By Hand pump reverse osmosisfiter that 1-2 person 5900
S desalinates as wellas disinfects Povier Because of very low flow 51900

units available:

rate and high cost, these.
are generaly reserved for
S
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