KEY POINTS

~ Ecotoursm

 Michael P, Muehlenbsin

Ecotourists are exposed to a number of physical and infectious
health risks that are similar and different from other types of
travel experiences.

In addition to common risks associated with travel in developing
countries, significant risks to ecotourists include vectorborne and
zoonotic diseases, lack of access to emergency health care, and
physical injuries associated with intensive outdoor activities in a
variety of environments. _

Young male travelers may be worth specifically targeting with
educational messages about basic travel safety.

Ecotourists, like other travelers, should be reminded to wear
seatbelts, helmets, personal flotation devices, sunscreen, mosquito
repellent, and condoms.

Ecotourists can be at risk of severe injury from wildlife and,
combined with the risk of zoonotic diseases, should be disconraged
from having any direct contact with animals while traveling.

Travei health specialists are in an excellent position fo educate
travelers about how they can negatively impact the destination
communities and wildlife they aim to visit. Ethical travel must be
emphasized.

INTRODUCTION

Ecotourism is defined here as a sustainable version of nature-based
‘tourism that should involve minimal modification of the natural
“environment with low consumption of nonrenewable resources, education
- about biodiversity, and preservation of natural resources and encourage
*fundraising for species and habitat conservation as well as the participa-
‘tion of communities for local socioeconomic benefits.' These activities
“should promote positive attitudes toward animal welfare and protect
-natural and cultural heritage of the area through nonconsumptive

experiences.”” Ecotourism accounts for a significant proportion of all

nternational tourism, especially now with increased demand to interact
with nature and wildlife people might not normally encounter, For
example, >2.02 million people visited Hawaii’s Volcanoes National Park

and 4,12 million people visited Yellowstone National Park in 2017,

where visiting wildlife in protected areas can have a huge economic

impact.® This is particularly true for developing countties. For example,
of the more than 96,000 people who visited Rwanda for vacation/holiday
in 2012, close to half specifically visited Volcanoes National Park, home
to the frequently visited mountain gorillas,®

There can be trade-offs with the development of ecotourism projects.

Rapid, unmonitored development can lead to problems of habitat

degradation and soil erosion, pollution and other environmental

contamination, introduction of invasive species, and even negative effects
on the animats themselves. Anthropogenic disturbances can adversely
affect animal physiology; habituation can lead to alterations in animal
stress responses, possibly leading to immunosuppression with decreased
reproductive success and increased susceptibility to infectious diseases.™

Habituation increases the likelihood that animals will actively seek out

contact with humans, particularly in the form of crop raiding and

invasion of garbage pits, latrines, and households. Habituation could
negatively influence reactions to predators and permanently alter animal

diet and other normal social behaviors.” Animals can become crowded
in restricted habitats, which may further alter their normat behaviors."
Wildlife tourist attractions can negatively impact the very same animals
that tourists are interested in viewing."

Indigenous human populations are also at risk of exploitation,”
often being forced to rely on tourism for income. Tourists often exhibit
socially inappropriate behaviors, including excessively casual dress and
frequent casual sexual encounters, that may be considered offensive to
local customs.” Observing and recording people without explicit permis-
sion may make them feel subjugated, as if they are unwilling participants
in some form of voyeuristic poverty tourist experience, now performing
their normal lives for the entertainment of wealthier visitors. We must
work hard to protect not only travelers, but the people and places they
visit. To this end, what are the general characteristics of ecotourists that
place them at risk of morbidity and mortality, arid how can these risks
be managed?

ECOTOURISTS

Ecotourists represent an understudied risk group in travel medicine.
These travelers visit extreme locations to interact with local communities
and wildlife. They are sensation seckers, searching for adventurous
experiences with different cultures and locations.” They typically spend
a lot of time outdoors and accormraodate in less than luxurious lodgings
(including places that may lack any security). This group represents a
mix of high-end and budget tourists with often flexible itineraries that
involve visiting distant regions. As such, their health risks are both
similar and different to other travel experiences. Like most travelers,
they experience travel fatigue (jet lag) and changes in sleep patterns,
diet, and other physiologic dysregulations.” Engaging in local com-
runities presents risks of intestinal infection through contaminated
food and water, and remote area exploration presents risks of vectorborne
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and zoonotic disease potential. One of the biggest concerns for this
group is access to emergency health care in regions with poor infra-
structure. Ultimately their realized health status will depend on a variety
of factors, including preexisting health conditions, location of visit,
planned activities, time of year, among others.

Tourists in general tend to accept more physical risks when traveling
than when at home. Much of this can be blamed on the temporary
situationa! loss of inhibition with a corresponding relaxed attitude for
safety, This may result in an increased likelihood to have unprotected
sex,'"** risky behaviors around water,” and noncompliance with disease
prophylaxes*—all of which can be exacerbated by excessive consumption
of alcohol.® A major shortcoming of international travelers in general
is their poor knowledge, attitudes, and practices about travel health.??
Traveler compliance to physician advice is surprisingly low,? and many
people travel without recommended vaccines,™ so gastrointestinal and
respiratory tract infections during travel are very common.”

Young men scem to be at higher risk of morbidity and mortality while
traveling than any other age group or women. Younger travelers seem
to be more likely to incur physical risks,” and younger travelers appear
to be at higher risk of travelers’ diarrhea.?” In general, men report more
unintentional injuries,” and suffer from more animal-related fatalities,
particularly encounters with venomous animals.” Males report more
recreational injuries incurred while hiking,” and more often report
acute mountain sickness and exposure-related injuries while trekking,**
Men may be more Tikely to choose to continue to do activities like
scuba diving and snorkeling even if they are advised not to by a health
professional, knowing that they have a preexisting medical condition.»*
in light of these findings young male travelers should be specifically
targeted both predeparture and in-country to review and reiterate basic
{ravel safety.

PHYSICAL RISKS

The physical risks associated with ecotourism activities resemble many
of those found in mountaineering, trekking, backpacking, and adventure
tourism, particularly in remote areas.”* These can include general
injuries such as fractures, strains, sprains, dislocations, lacerations, and
eye and head injuries.* Sun exposure requires protective clothing
and sunscreen.” Heart-related illnesses may materialize during excessive
physical exertion, such as hiking in hot weather.* Hyponatremia (due
to sodium imbalance) may result from overconsumption of water during
these physical activities.*!

Risks are associated with all outdoor activities, including paragliding,
canoeing, hiking, bicycling, sledding, mountain climbing, harseback
riding, caving, bouldering, etc. Fatalities from snowmobiling, skiing,
and snowboarding have increased in the United States as a direct result
of more people recreating in winter areas.” The majority of these fatalities
are associated with not wearing a helmet,” Injuries from mountaineering
usually resuit from lack of experience.* Risks can include hypothermia,
frostbite, dehydration, acute mountain sickness, excessive exposure to
ultraviolet radiation, hyperthermia, sunburn, avalanche suffocation and
traumna, and immersion asphyxiation in deep snow and tree wells.
High-altitude trekking is associated with acute mountain sickness, and
hypoxia can lead to cerebraf and pulmonary edema. 4/

Acute injuries from water-related activities by inexperienced travelers
are comumon; musculoskeletal injuries often result from surfing, sea
kayaking,* whitewater rafting," and recreational sailing.” Seasickness
is very common,’ whereas fatalities are usually associated with not
wearing a personal flotation device. Drowning, barotrauma, decompres-
sion sickness, hypothermia, and carbon monoxide poisoning are all
risks associated with scuba diving.* Besides risks of drowning {especially
as a result of rip currents), and accidents from water sports, beach

e

hazards can include sand aspiration, asphyxia, and suffocation from
collapsed sand holes, dunes, or tunnels.™

Ecotourists might be exposed to rather uncommon risks, such g
when visiting areas with unexploded ordinance. Some may be seeking
mystical, healing experiences through drug consumption. Ingestion of
hallucinogenic plants like ayahuasca {a mixture of Banisteriopsis caapi
and Psychotria viridis) for psychotherapeutic effects among westery,
spiritual seekers may offer theoretical therapeutic opportunitie for
some and hedonistic escapes for others. Either way, they risk ingestion
of toxic substances that can have severe physical and ments] health
consequences if used improperfy.** But for most people, the Prima
physical risks associated with ecotourism {and any type of travel) are
still motor vehicle accidents in general” and cardiovascular disease for
the elderly.”

Risks cannot be eliminated, but they can be managed. It is critica)
to use proper equipment, participate only at one’s level of experience
and training, and follow regulations (e.g., wear a helmet, avoid Ccertaiy
areas). Most injuries in tourists visiting geothermal destinations are
from gas exposure because people distegard warning signs and enter
high-risk areas.* People need repeated reminders to use common senise,
follow posted regulations, and manage their own risks by, for example,
wearing seatbeits, helmets, personal flotation devices, sunscreen, mosquito
repellent, and condoms.

Physical Risks From Gther Species. Ecotourists can be exposed
to risks associated with physical encounters with other species. This
can range from basic dermatologic exposure to poisonous or irritating
plants to close calls with large carnivores as well as snake and ingect
envenomation. Charismatic species sought on safari are often the most
dangerous animals.”” While animal attacks on safari are rare, they do
happen, particularly as animals become aggressive around food or their
offspring,” Tigers, lions, leopards, jaguars, and mountain lions are stll
responsible for some human injuries and deaths annually® Blunt trauma
can result from encounters with large animals such as bison® and wild
boar,” and food-conditioned animals such as bears® and alligators®
can be particularly problematic. Wild animals should not be fed by
tourists,*

Marine recreation is associated with injuries, both traumatic and
toxic in mechanism, from animals such as jellyfish, stingrays, sharks,
blue-ring octopus, cone shells, sea snakes, and stonefish.”* And while
some travelers may find themselves on top of a camel or horse, injuries
from animal-vehicle collisions are more common. Visitors to national
parks are still more fikely to be injured in an automobile accident than
by a wild animal attack.*” If traveling on safari in one of these places,
one should hire qualified guides and be cognizant of armed conflicts
that often happen in these remote areas.

INFECTIOUS DISEASE RISKS

Ecotourism presents with risks of infectious disease from many different
sources. In addition to typical food-and water contamination, transmis-
sion from people and fomites, and risks of usual bloodborne infections,
travelers in remote areas may develop intestinal illness when obtaining
fresh water from streams, rivers, or other sources.”®” No matter how
clean the water may seem, it must be fittered, boiled, or treated before
drinking or cooking. Freshwater exposure for swimming or bathing
may facilitate transmission of Escherichia coli, Campylobacter, aﬂ_d
Schistosoma.”™ Naegleria fowleri (the etiologic agent of primary a_moeblg
meningoencephalitis} is found in hot springs and natural mineral water.

Schistosoma and Leptospira are both associated with whitewater rafting
and other water sports.”7¢ Norovirus has been identified in not only
cruise ship passengers but river rafters as well,”"® Surfers are often
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exposed to waste-water runoff,” and scuba divers are exposed to algal
plooms (red tide).™ The latter group even risks methicillin-resistant
Staphylococcus aureus from rented equipment that is not properly
dea_ﬂed.BI .

Vectorborne diseases can be endemic in urban and rural areas.
Obvious examples include mosquito-borne infections such as malaria,
dengue, West Nile virus, and chikungunya. Traveling through forests
and fields increases exposure risk to other arthropods such as phle-
botomine sand flies that transmit Leishnania® and Ixodes ticks that
transmit Lyme disease, Rocky Mountain spotted fever, Borrelia, Francisella,
Coxiella, Crimean-Congo hemorrhagic fever, tickborne encephalitis,
snd various rickettsia,** Given the mix of activities ecotourists often
find themselves participating in, chemoprophylaxis (both prescription
and compliance) and use of arthroped repellent, proper clothing, bednets,
and other measures are extremely important.

Zoonotic Disease Bisks. Locations and activities that bring together
humans with other species, including livestock and wildiife, can facili-
te zoonotic pathogen exchange. Several adventure races to date,”®%
and not just in developing countries,” have resulted in leptospirosis
outbreaks during contact with contaminates fresh water.” Leptospirosis
is also associated with caving,® as histoplasmosis, transmitted from
bat guano.®

Animal bites present opportunities for zoonotic transmission. Using
reports submitted to the GeoSentinel Surveillance Network, Gautret
et al. reported 320 cases of animal-associated injuries (bites and scratches)
between 1998 and 2005.”" A more recent analysis reveals a minimum
of 1051 cases of monkey bites alone in travelers reported between 1995
and April 2016 (personal communication, D. Hamer, unpublished data}.
Many of these exposures happen at holy tempies and shrines where
monkeys are often tolerated as part of various faiths. Despite advertise-
ments to not feed the animals, as well as possible fines, visitors in Bali
and other places frequently have physical contact with the animals,
often as the result of jocal photographers encouraging them to do so.”
Because of these bites, a significant proportion of travelers to Southeast
‘Asia receive rabies postexposure prophylaxis after returning home
Transmission of rabies from primates to humans is relatively infrequent
(with only about 25 reported cases),”*” although bites from these animals
are common. Some primates, particularly macaques, are known carriers
of other viruses such as simian virus 40 and simian foamy virus’
Herpes simian B virus (Macacine herpesvirus 1) carried by macaques
can be deadly in humans.” These animals are not just found in high-
density areas such as India, Nepal, or Indonesia; rhesus macaques at a
popular public park in south Florida shed Macacine herpesvirus 1,
representing a potential public health threat to visiting boaters and
other tourists in the area.”

One of the most significant zoonotic risks to ecotourists and other
outdoor enthusiasts is rabies, endemic in many developing countries
visited by ecotourists. A recent outbreak in Bali lead to >100 human
. fatalities and the culling of hundreds of dogs.” Many peeple underes-
© timate their risk of rabies and therefore do not obtain preexposure
prophylaxis.’™ It is particularly unfortunate that very high exposure
- groups, such as cavers, do not obtain preexposure prophylaxis more
frequently.'”" Travel plans involving high-risk activities should be
. reviewed, prophylaxis recommended if necessary, and avoidance of wild
and domestic animals emphasized.

fisks 1o Other Species. Transmission of pathogens during ecotourism
is potentially a two-way street: animal to human and human te animal.
Our species is generally captivated with the natural world'"; some have
suggested that we have innate tendencies to emotionally affiliate with
other living organisms (“biophilia”).'™'** This motivation, combined

with our urge to explore the world through touch (the somatosensory
system of identifying and communicating tactile information),'®'%
makes it difficult to not fouch animals that we might deem attractive
and safe {e.g.. furry noncarnivores in general), Such emotional motiva-
tions may overwhelm our common sense to otherwise keep wild animals,
wild. This is especially true of travelers with their temporary loss of
inhibition and situational awareness.

Fcotourism increasingly brings people into contact with endangered
species that are highly susceptible to our human pathogens” " A
majority of pathogens in humans are zoonetic in erigin.™ Of emerging
infectious diseases, 75% originate from animals.” People visiting areas
with high concentrations of wildlife, including sanctuaries, underes-
timate the risks of infecting the very same animals they are interested
in visiting.

Ecotourists concerned about environmental protection, and with
recognized travel itineraries to view endangered species, are inadequately
protected against many vaccine-preventable diseases and are largely
unaware of their true vaccination status.'" These same travelers to
wildlife sanctuaries are often ill, expressing signs and symptoms of
respiratory tract infections."? This can be particularly problematic for
nonhuman primates (referred to here as just “primates”) because they
are phylogenetically closely related to us, many of their species are
highly efidangered and immunologically naive to harnan pathogens,
they have very stow reproductive rates, are generally frugivorous or
folivorous and so mostly unthreatening, are often portrayed in the
media as playful and approachable, and often stimulate human desire
to touch.™® Of a selection of 800 human pathogens known to originate
from animals, almost 13% are thought to be shared with other primates,'"
and transmission events likely date back thousands of years or more,
according to Heppe, for example.'

Several pathogen transmission events from human to wild primate
populations have been either suspected or confirmed to date. Confirmed
cases of fatal respiratory infection include respiratory syncytial virus
in chimpanzees,'* metapnenmovirus in chimpanzees,">"" metapneu-
movirus in gorillas,"” and humnan rhinovirus in chimpanzees.”® Human
herpesvirus type 1 can be very deadly in New World monkeys," as can
human tuberculosis in baboons.”™ Although there are currently no
confirmed pathogen transmission events from tourists to these wild
primates (as it is often impossible to track the source of these infections),
tourists should be considered a health risk to wildlife.

An ongoing survey has collected travel heaith and environmental
psychology information from >5000 travelers visiting (1) the Sepilok
QOrangutan Rehabilitation Centre {(home to rehabilitating orangutans
and wild macaques) outside the city of Sandakan, Sabah, northem
Borneo; (2} Takasakiyama Monkey Park (home to hundreds of wild
longtailed macaques) outside Beppu City on Kyushu island, southern
Japan; (3) Monkeyland Primate Sanctuary (home to over a dozen
free-ranging primate species), Plettenberg Bay, South Africa; (4) beaches
of Cockleshell Bay and South Friars {home to an invasive
population of vervet monkeys) on the southeast peninsula of Saint
Kitts, Federation of Saint Kitts and Nevis, West Indies; and (5) the
Upper Rock Nature Reserve (home to an indigenous population of
Barbary macaques) on Gibraltar, Results to date suggest that, while a
vast majority of these travelers believe that pathogen transmission can
go both ways, a surprising percentage of these same respondents would
still touch or feed these primates if the opportunity arose (e.g., organized
feedings or lack of enforcement of regulations)."™ And too many people
still report significant desire to own one of these animals as a pet in
the home. Information regarding the risks of such behaviors niust be
communicated more effectively, and preferably well before there is an
opportunity for direct contact between us and wild primates. Correspond-
ingly, travelers should be reminded to avoid consuming wild animals
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. Fall-Related Deaths;

Animal-Helated Deaths:

kilFed-taking-pEc’tures'—WALHUS-animal~pIanyilyidrags~wa'ter,hfm!_

Cntml _

-7 Singaporean tourist visiting Bali: https://www.theguardian.com/wo;ldlzm5/ma'y/22/'si'hg‘apdrean’-‘r’ou’ris‘r—dies-in—baii-after-faliing-fmm-cl\'ffs
. Berman skier visiting Italy: https://www.thelocal.it/2€}150402/german-tourist—dies’-in!itél\)_'—'sei'ﬁeifa|I_._ R R

Stovak tourist visiting Croatfa: http://www.ctvneWS.ca/world/stopvtaking~étUpa‘d-énd-da'ﬁgé'r'ciu’s_iselﬁes-croatia-s’ays-aftermcanadian-faﬁls~off-cliff-1 2980107
German tourist visiting Machu Picchu, Peru: http://www.bbc.cnm/news/wor!d-!‘atinfameﬂ::’é-—_SEBBDBES’-_ LSRN SR
Cuban wurist visiting Zakynthos shipwreck, Greoce: http://www kegptalkinggreece com/201 7/08/05/t0urfst-kiil'ed~seI'ﬂe-zaky'nthd_s-shipreck/
Palish tourists visiting Portugal; https://wmnm,usatoday.com/story/neWs/nati'nn—'nciW/ZG1'4_/08/1'1/seFﬁe-death#all-ponugalﬂ3922025/ S
British tourist visiting India; http:/Avwaw.daflymail ca.uk/news/article-498007 B/B'rfti'sﬁ-tdurist-fa_lls-30ﬂ~deafh—lndian-temple.html el

- Korean tourist visiting Peru; https://www.independe’nt.coluk/news/worid/americaS/Md-'tét}rists-die-pe’rd-separat&seJﬁe-aCcidents-a?T2095T.hrml
Belgian tourist visiting Chile: it/ faravws mirvor.co.uk/news/world-news/sefie-taking-tourist-dies-hospital-8645387. -

US tourist visiting Yeliowstonie National Park, United States is injurad by bisan: hﬁp;//m'.'crih'.'eum/201'5’/0‘7'/22/t'ra've|'/ye'[iﬁwﬁone—woman-bason-attack.seme/
" Spanish tourist visitirig Villaseca de la sagra, Spain is gored to death by buff http://www.:mirror.'co.uk/news/Wo'rfdin"evvs/mahwtakihg-'s_elﬁe-gored—death-azzm2
~ Chinese tourist visiting Rengcheng City, Chinz is drowned by walrus: http://wmwd_aina_-naii.cb.Uk/neWs/peopJESd'aJIy/articlts»_Bﬁ[JBB?Q/T He-deadly-salfie-Man-
 talian tourist visiting Kenya is trampled to daath by elephant: htt'p://Www.'daiiy}me_l'ﬁi'.ct)'.'uk/r:wéw’é/ér:ficJ'e§379.5.5_'48/Eléphar}theﬁVa-[{iHsiifaliah-;r_burfst{rymg-photm

US tobrist visiting South Atica i§ dragged from car and kifled by Tion at Johannesbirg's Lion Park http://www.'teFég_réph.cb.'uk/hg'\ivs_/wdr'fdﬁém/
‘africaandindianotean/southafrica/1 1643991/US-Worha’hidragged-from-car-and~kiFIed-b’y‘—llbnEano'uth—A'fri'cawpark.h'tm_l o U R

{bushmeat, a source of a number of outbreaks)"™ and ayoid visiting
wet markets where these animal products are often sold. 12

RECOMMENDATIONS

Several recommendations have already been listed in the chapter,
including the use of personal protective equipment, The minimization
of risks from zoonotic diseases requires separation between humans
and wildlife/livestock through physical and behavioral barriers 192125
Pretravel consultations would be the preferred time to discuss such
measures; however, these visits are often ignored despite the fact that
illness during travel is so common. ' It is not simply that the frequency
of these consults should be increased, but oftentimes their content can
be improved as well. A survey conducted by the Destination Communities
Support Interest Group of the International Society of Travel Medicine
found that a majority of pretravel consults do not involve advising
travelers on how to minimize traveler impact on destination communities
and habitats. Whereas most advise about limiting contact with wildlife,
this is done primarily in discussion about rabies and not other major
zoonoses (M. Muehlenbein and G. Brink, unpublished data). Travel
health specialists are in an excellent position to educate people about
the risks of zoonotic and anthropozoonotic infections in ways that best
support the needs of travelers and the human and nonhuman animals
they may visit. Such would be the time to stress not only the risks to
travelers, but the risks they place upon others. The consult itself can
be an important part of the intervention.'¥

Travelers must be mindful of their location and any physical risks
involved. Death and injury due to self-photography (taking selfies),
with its lack of situational awareness and temporary distraction from
potential hazards, are relatively recent pheromena that will likely get
worse in the absence of future intervention { Table 38.1),12 Furthermore,
travelers must be reminded continuously to respect the environments
they visit. There are too many recent reports about travelers vandalizing
heritage sites, monuments, sacred places, and other spaces. The purchase
of products from endangered species for medicinal or cultural purposes
must stop, Organizations that exploit wild species for profit (e.g., elephant
riding, lion cub petting, cheetah walking) should be avoided. One of
the best messages that travel health practitioners can advocate for is:

Shark injured in Floride, United States when dragged from water
http://www.oriandosentineI.com/features/gone—virél/osman-pu|fs~shark
-water-pictures-20160222-stary.htm!- - P

Shark dies in Domsinican Republic after heing dragged from water:
http://mmm.dailymail‘co.uk/news/article-3647‘579/8hark~dies-group
-tourists-drag-water-photos.htm! . - : RIS

Young dalphin dies in Argentina after being dragged frot water and passad
around: https://news‘nationalgeographic.comﬁ_m7/OT/Winrife-watch
-baby-dolphin-killed-tourists-argentina/. - - Sl

Peacock dies in Chinese zoo after feathsrs are plucked out: http:/fwww,
telegraph.cu.uk/news/wurldneWs/asJa/china/J2159938/Peacock-died—0f
-fright-efter-tourists-tried-to-take-selfies-with-it hmb- - .

Swan dies in Macedonia after being dragge'd out of lake: http:/Asww. stuff
«co.nz/travel/news/7 7702822 /tourist-drags-swan-from-water-for-sslfis
-swan-diss . REETRSTHER S

Dolphin dies in Chinese resort after being mishandled: http:/ Avww
-natureworldnews.com/articles/2547/201 3061 9/mjurad-dolphin-dies-being
-mistreated-phato-snapping-tourists.htm: - IR

stop touching wild animals (Table 38.2), Of course, travelers must be
prepared with correct prophylaxes including vaccinations, and should
be prepared for lack of in-country health care while abroad. Nonetheless,
travel medicine specialists are uniquely situated to play an important
role in distributing messages about ethical travel, and ecotourists are
an ideal target audience for such information.
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