
2 4 8

International travel has become increasingly popu-
lar.Each year about 4.1 million Germans travel to devel-
oping countries and are exposed to a variety of health
hazards.1

Infectious diseases are of particular importance.
Travelers’ diarrhea is the most frequent health problem,
occurring in 13.6 to 54.6% of travelers, depending on

travel conditions and destination.2–9Travelers’diarrhea is,
in most cases, mild and self-limiting, but can affect the
well-being during a journey.The range of travel-related
diseases also includes potential life-threatening diseases
such as malaria and dengue fever.

The actual risk for European travelers to acquire spe-
cific infectious diseases and other hazards in the tropics
is, to a large extent, unknown. Therefore, in pretravel
advice practice, the morbidity and mortality numbers of
the local population are often used. This can lead to
substantially false estimates, as has been shown in recent
years regarding malaria prophylaxis.10 Based on the results
of studies on the risk for malaria in travelers,malaria pro-
phylaxis guidelines have been modified.

Several studies have examined the epidemiology of
travelers’diarrhea and the incidence of malaria in returned
travelers.2–5,11–14 However, there is little prospective infor-
mation on the spectrum of travel-related diseases, the
occurrence of accidents, and possible differences between
tropical regions.6,15,16
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Background: Traveling to tropical regions is related to increased health risks. Travelers’ diarrhea is the most frequent
health problem, but the range of travel-related diseases also includes potential life-threatening diseases such as malaria.
The actual risk of European travelers acquiring specific infectious diseases and other hazards in the tropics is to a large
extent unknown and is therefore often adopted from that of the indigenous population.

The objective of this study was to elucidate the risk for travel-related diseases, symptoms, and accidents in a population
of Europeans who travel to popular tourist destinations.

Methods: From July 2003 to June 2004, 794 travelers consulting the travel clinic of the Berlin Institute of Tropical Medicine
were recruited for a questionnaire-based observational study before traveling to Kenya, Tanzania, Senegal, the Gambia,
India, Nepal, Thailand, or Brazil.

Results: Overall, illness was reported by 42.9% of travelers, with 10.2% reporting more than one adverse health event.
Most frequently gastrointestinal symptoms were noted (34.6%), followed by respiratory symptoms (13.7%). More than
5% experienced an accident.

Travel to the Indian subcontinent nearly doubled the risk of becoming ill; travel to Thailand significantly decreased the
risk. Additional risk factors were a long duration of staying abroad, young age, and traveling under basic conditions. Of
all travelers, 80% did not follow the traditionally recommended dietary restrictions. Among travelers visiting malaria-
endemic areas, 20% did not carry any antimalarial drugs with them, not continuous chemoprophylaxis or standby
medication.

Conclusions: Because of the rising travel activity, especially to tropical countries, the importance of qualified pretravel
advice consultation is increasing. To improve the travelers’ health, attention needs to be paid to individual risk factors, the
prevention and therapy of travelers’ diarrhea, malaria prophylaxis, management of respiratory illness, and personal safety.

D
ow

nloaded from
 https://academ

ic.oup.com
/jtm

/article/12/5/248/1840577 by U
.S. D

epartm
ent of Justice user on 16 August 2022



Rack  e t  a l ,  R isk  and Spect rum of  D iseases  in  Trave ler s  to  Popular  Tour is t  Dest inat ions 249

The risk of most travel-related diseases can be sig-
nificantly reduced by applying preventive measures, but
many travelers are unaware of their travel health risks.17

Therefore, qualified pretravel advice on specific health
risks in the tropics and preventive measures, such as food
hygiene,vaccinations, and malaria prophylaxis, is impor-
tant.

The objective of this study was to elucidate the risk
for travel-related diseases, symptoms, and accidents in a
population of Europeans who travel to popular tourist
destinations. Specific health behaviors, preventive meas-
ures, travel destination, and duration were assessed as
probable risk factors.

Subjects and Methods

The study was conducted at the travel clinic of the
Berlin Institute of Tropical Medicine.From July 2003 to
June 2004, 794 travelers were recruited before traveling
to tropical countries. Five popular tropical regions or
countries were selected: Kenya/Tanzania, Senegal/the
Gambia, India/Nepal, Thailand, and Brazil. Exclusion 
criteria were age < 18 years, traveling for more than 
2 months, and major acute or chronic diseases.

Enrolled travelers received a questionnaire (four
pages with 32 questions) after their return.The ques-
tionnaire addressed travel history and characteristics,
travel experience, preventive measures, and risk behav-
iors. In addition, information concerning the occur-
rence of diarrhea, fever, respiratory symptoms or other
health problems, accidents, and the need for medical
care were requested.

Data were collected pseudonymously and analyzed
with SPSS version 12.0. Data are presented as the mean
� SD or median.Comparisons between groups were per-
formed using the chi-square test for binary or categoric
variables and a two-tailed t-test or the Mann-Whitney
U test for continuous variables.Correlations between con-
tinuous variables were expressed as a Pearson correlation.
A p value < .05 was defined as being statistically signif-
icant, and a p value < .01 as highly significant.To com-
pare the impact of travel destinations, persons who
traveled to a specific destination were compared versus
those who did not travel to that destination.

Results

Study Population
From July 2003 to June 2004, 823 travelers who

intended to travel to one of the selected tropical areas were
recruited.We excluded 29 subjects who later changed
their travel plans, leaving 794 persons enrolled. Follow-
up was obtained on 658 (83%) travelers. Characteristics
of the study population and travel demographics are

described in Table 1. Comparing the different destina-
tions, significantly more backpackers traveled to Thailand
and India/Nepal (p < .01).All other characteristics did
not differ between the countries.

Risk Behaviors
The risk behaviors during travel are presented in

Table 2.Travelers to Brazil and to Thailand reported sig-
nificantly more frequent risky behavior than did travel-
ers to other destinations (p < .01). Travelers to India
reported significantly fewer risks,particularly fewer food
risks (p < .01).The risk to acquire schistosomiasis through
contact with freshwater was not the same for all desti-
nations and was very low in Thailand and India.Exclud-
ing those countries, 72 (11%) persons were at risk for
schistosomiasis. In Kenya/Tanzania,19.2% reported con-
tact with freshwater.Most risk behavior by “animal con-
tact” involved insect bites (ie, ticks, fleas); five travelers
reported bites from a monkey,dog,or cat.Young persons
traveled for longer periods of time (p < .01),had less travel
experience (p < .01), and reported more health risks than
did older travelers (p < .01). No association was found
between travel experience (previous travel to tropical
countries) and risk behaviors (p = .505).

Antimalarial Chemoprophylaxis
Four hundred ninety-five (75.2%) travelers took

protection against mosquitoes, such as using bed nets and
repellents; 276 (41.9%) travelers took malaria chemo-
prophylaxis as follows:

• Chloroquine (0.7%)
• Chloroquine in combination with proguanil (1.8%)

Table 1 Characteristics of the Study Population and
Travel Demographics

Characteristic n

Travelers studied 658
Age (yr) � SD 40.3 � 13.5
Range (yr) 18–80
Sex

Male 318 (48.3%)
Female 340 (51.7%)

Destination
Brazil 82 (12.5%)
India/Nepal 164 (24.9%)
Kenya/Tanzania 167 (25.4%)
Senegal/the Gambia 34 (5.2%)
Thailand 211 (32.0%)

Duration of travel (d) 23.9 � 10.3
Range (d) 3–62
Travel conditions

Basic (backpacker) 287 (43.6%)
Good (hotel) 371 (56.4%)

Travel insurance 586 (86.3%)
Previous travel to tropical countries 404 (61.4%)
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• Doxycycline (5.8%)
• Atovaquone/proguanil (31.2%)
• Mefloquine (60.5%)

Of these 276 travelers,268 (97.1%) reported the reg-
ular use of antimalarial drugs.Two hundred forty (36.5%)
carried a standby medication with them, in most cases,
atovaquone/proguanil (64.6%), followed by mefloquine
(20%), artemether/lumefantrine (11.7%), and chloro-
quine (0.4%).Two of those travelers took a treatment for
suspected malaria.One hundred thirty-two (20.1%) trav-
elers did not carry any antimalarial drugs with them,not
continuous chemoprophylaxis or standby medication.
Figure 1 shows the malaria prophylaxis use by travel
destination. Side effects were reported by 80 (28.9%) of
276 travelers with malaria prophylaxis,which affected the
journey in 27 (9.8%) cases. In users of mefloquine, the
most common side effects were central nervous system
problems, such as headache,dizziness, sleep disorders, and
emotional lability (53 of 167 [31.7%]).These kinds of side
effects occurred significantly more often with mefloquine
than with other antimalarial drugs (31.7% vs 8.6%, p
< .01). Of those patients on atovaquone/proguanil and
doxycycline, gastrointestinal side effects were most fre-
quent (15.1% and 25%,respectively).Dermatologic prob-
lems occurred significantly more often with doxycycline
than with any other antimalarial drug (12.5% vs 1.5%,
p < .01).

Illness during Travel
Illness during travel was reported by 42.9% of the

travelers, with 10.2% reporting more than one adverse
health event.The mean duration of disease was 5.9 � 6.6
days.The most frequent symptoms are listed in Table 3;
travelers could indicate several symptoms.

Figure 2 displays the odds ratio (OR) for illness by
travel destination.Travel to India/Nepal nearly doubled
the risk of becoming ill (55.5% of travelers became ill;
OR = 1.66,95% CI 1.3–2.2,p < .01).On the other hand,
travel to Thailand significantly decreased the risk (34.6%
of travelers became ill; OR = 0.71, 95% CI 0.6–0.9, p

< .01). When travelers to India/Nepal are compared
with travelers to each individual destination, similar
results are obtained.

The differences in risk for illness were also found
for each individual symptom, such as diarrhea, respira-
tory symptoms,and fever (p < .01).Travelers who reported
an illness were younger (p < .05), traveled more often
under basic conditions (p < .01), and had a longer dura-
tion of travel (p < .01) than did those who remained well.
No association was found between illness and sex or travel
experience (p = .84 and p = .29, respectively).A corre-
lation between food hygiene and illness, particularly
between food hygiene and diarrhea,was not found (p =
.51 and p = .66, respectively).As an exception, travelers
to India who had not followed the traditionally recom-
mended dietary restrictions showed a twofold increased
risk of illness (OR = 2.04, 95% CI 1.09–3.81, p < .05).

Medical Care
Forty-four (15.6% of 282 travelers reporting ill-

ness) travelers reported having sought medical care owing
to illness or accident during their stay. One traveler was
admitted to a hospital, and one traveler was transported
back to Germany. Forty-three (97.7%) of those who
sought medical care were content with their treatment.
The most common diagnoses were gastroenteritis
(36.4%),pharyngitis or bronchitis (13.7%), and skin dis-
eases (9.1%).
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Figure 1 Malaria prophylaxis use (percentages) in a popu-
lation of German travelers. I/N = India/Nepal; K/T = Kenya/Tan-
zania; S/G = Senegal/the Gambia.

Table 2 Risk Behaviors*

Behavior n (%)

Swimming/contact in/with freshwater 161 (24.5)
Food risk 519 (78.9)

Tap water 77 (11.7)
Raw vegetables/salad 500 (75.9)
Raw milk 42 (6.4)
Raw meat/fish 64 (30.3)

Animal contact (except mosquito bites) 36 (5.5)
Unsafe sex 10 (1.5)

*n = 658.

Table 3 Reported Illness during Travel*

Symptoms n (%†)

Gastrointestinal 228 (80.9/34.6)
Respiratory 90 (31.9/13.7)
Fever 41 (14.5/6.2)
Dermatologic 27 (9.6/4.1)

*n = 658.
†Percent of travelers who reported illness/percent of all travelers.
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Most frequently,antibiotics were prescribed (38.6%),
followed by antidiarrheals (15.9%) and local medicine
(6.8%) such as ayurveda.

Of the travelers who reported an illness, 169 (60%)
chose to treat themselves. Most of them used over-the-
counter symptomatic drugs (such as loperamide),mostly
against diarrhea (58.3). Only 13 travelers self-treated
with antibiotics.

Ninety-nine persons (35.1% of those reporting ill-
ness;15% of all travelers) reported a loss of 3.4 � 3.0 hol-
iday days owing to illness.

Accidents during Travel
Thirty-four travelers (5.2% of all travelers) sustained

an accident, of which 23 (67.6%) had minor injuries
owing to sporting activities, such as diving or snorkel-
ing, and 8 (23.5%) were involved in vehicular accidents.
Seven of the 34 travelers required medical care for their
injuries, 2 were admitted to a hospital, and 1 had to be
transported back to Germany.

Four travelers experienced a robbery or an assault.
Travelers who reported an accident were younger than
those without an accident (p < .05). No association was
found between accident occurrence and sex (p = .85),
travel conditions (p = .41), travel duration (p = .25), risk
behavior (p = .11), or travel experience (p = .34).

Discussion

Because of the increasing travel, especially to trop-
ical countries, the importance of qualified pretravel
advice consultation is increasing. However, it is esti-
mated that around 50% of all European travelers receive
information about travel-related risks but that only 14%
of travelers consult a travel health clinic.18,19 Therefore,

other institutions, particularly family physicians, are also
important in the field of travel medicine,and further train-
ing is advised.

The objective of this study was to investigate the
characteristics of a European travel population and to elu-
cidate the risks for travel-related diseases, symptoms, and
accidents in different tropical countries. This study
included only travelers who consulted a travel clinic
prior to departure, and therefore not the entire popula-
tion of people traveling to developing countries. We
assume that people who visit the travel clinic are more
aware and concerned about possible medical problems
and are willing to take precautions to prevent them.
However, this study examined a wide range of travel-
related diseases and probable risk factors, and supplies data
that can be useful regarding existing pretravel health
advice.

Of all the travelers, 80% did not follow the tradi-
tionally recommended dietary restrictions.A similarly poor
adherence to recommendations has been reported in
other studies.8,20–22 In contrast,when comparing the data
of the five destinations, nearly 50% of travelers to India
followed the recommended dietary restrictions. Steffen
and colleagues reported airport survey results that demon-
strated higher compliance with keeping food hygiene in
travelers to India and Kenya versus those to Brazil and
Jamaica.3 It is possible that travelers correctly consider cer-
tain tropical countries to be high-risk areas and adapt their
behavior.

Of those who visited regions endemic for schisto-
somiasis, 11% reported contact with freshwater. But in
Kenya/Tanzania, an area with a high prevalence of schis-
tosomiasis,nearly 20% of travelers reported contact with
freshwater.As a consequence, the risk of acquiring schis-
tosomiasis should be pointed out, particularly to travel-
ers to Africa.

Young travelers and travelers with a long duration
of travel reported more health risks than did older trav-
elers. In other studies the same association was found.3,21

Young people tend to travel for longer time periods, and
the increased risks in long-term travelers can simply be
explained by the accumulation of risk over time. In
addition, the longer the time spent traveling, the more
difficult it is to avoid fresh salads or ice cream.

As a fact of major concern, 20% of travelers visit-
ing malaria-endemic areas did not carry any antimalar-
ial drugs with them,not for continuous chemoprophylaxis
or for standby medication.This is a high percentage tak-
ing into consideration that the recommendation of ade-
quate malaria prophylaxis is of particular importance in
pretravel health advice and is given to all participants who
consult the travel clinic.

Many travelers fear the side effects of antimalarial
drugs,particularly neuropsychiatric problems with meflo-
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Figure 2 Odds ratios of developing illness by travel destination
compared with those who did not travel to that destination (p
< .01). I/N = India/Nepal; K/T = Kenya/Tanzania; S/G = Sene-
gal/the Gambia.
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quine. On the one hand, this could lead to lower com-
pliance with antimalarials;on the other hand,an increased
perception of possible side effects could result. Side
effects of antimalarial drugs were reported by 80 out of
276 (28.9%) travelers and affected the journey in 27
(9.8%) cases. Other studies indicate lower rates; Hill
reported side effects in 4% of travelers with malaria pro-
phylaxis.15

An illness was reported by 42.9% of travelers. In com-
parison, other studies report a 49 to 70% morbidity
rate.6,9,15The population of Israeli travelers with a reported
70% incidence of illness is different from our study pop-
ulation6; therefore, it is difficult to compare data.The Israeli
travelers were younger and traveled for longer periods
of time. Both age and travel duration are known as
potential risk factors for illness and can explain the
higher frequency of illness. Gastrointestinal symptoms,
experienced by 34.6% of the travelers in our study,were
the most common complaints during travel.This per-
centage is similar to that of other studies in which the
range is 13 to more than 50%, 30 to 40% in most com-
parable studies, depending on the travel conditions and
destinations.3–7,9,11,15,20,22,23

Comparing the different destinations, travel to
India/Nepal nearly doubled the risk of becoming ill,
whereas travel to Thailand significantly decreased the risk.
Hill found similar differences by travel destination in a
group of American travelers to tropical regions.15 Travel
to the Indian subcontinent more than doubled the risk
of becoming ill. Differences by travel destination are
also known relative to the incidence of travelers’diarrhea.
The highest risk for diarrhea is reported from travelers
to India, the Middle East, and Maghreb countries.Travel
to Southeast Asia seems to present less of a risk for trav-
elers’ diarrhea.2,3,5,23

In addition,correlations between illness and age, travel
conditions, and travel duration were found.Young per-
sons traveling under basic conditions and for longer
periods of time were at increased risk for becoming ill.
Other studies have shown the same correlations, partic-
ularly pertaining to age and travel duration as risk fac-
tors.2–7,9,15,24 Some studies have reported an association
between illness and sex or travel experience,8,15 but we
did not find a similar association.

A correlation between food hygiene and illness,
particularly between food hygiene and diarrhea,was not
found when looking at the total study population.Trav-
elers to Thailand and Brazil reported the lowest com-
pliance in food hygiene but also the lowest incidence of
illness.These findings are in agreement with most other
studies,3,4,21,24 but some studies indicate an association
between low food hygiene and morbidity.6,20,23This is the
first study to examine this relationship by travel desti-

nation. Interestingly, we found a correlation for travel-
ers to India.Those who had not followed the tradition-
ally recommended dietary restrictions showed a twofold
increased risk of illness.Travelers to India did not differ
in age and travel characteristics from those to other
countries, particularly Thailand.Thus, it can be assumed
that low food hygiene can be a risk factor for illness and
diarrhea,but not in all regions.Keeping food restrictions
may be useful and protective in travelers to India, a high-
risk area for diarrhea.

Of those travelers who sought medical care during
their stay, 36.4% reported diarrhea, but a high number
reported respiratory tract symptoms. Therefore, it is
appropriate to counsel travelers to carry symptomatic
treatment for respiratory infections.Other adverse health
events occurred with lower frequency, although their
implications remain important.

When morbidity and mortality are examined in
overseas travelers, accidents account for 20 to 25% of
deaths, whereas infectious diseases account for only 2%
of deaths.25,26 Education about personal safety is a criti-
cal part of pretravel advice. Thirty-four (5.2%) of the
travelers in our study experienced an accident, of which
7 required medical care.Two travelers were admitted to
a hospital, and 1 needed to be transported back to Ger-
many. However, only 1 traveler was admitted to a hospi-
tal and 1 had to be transported back to Germany owing
to illness, which was reported by 42.9% of the travelers.

Conclusions

This study defines the range of travel-related health
problems in a group of Germans traveling to tropical
regions. Based on the results, pretravel advice consulta-
tion can be evaluated and optimized.To improve trav-
elers’health,more attention needs to be paid to individual
risk factors, the prevention and therapy of travelers’diar-
rhea, malaria prophylaxis, management of respiratory
illness, and personal safety.

Declaration of Interests

The authors state they have no conflicts of interest.

References

1. Tourismus in Zahlen 2003.Wiesbaden, Germany: Statistis-
ches Bundesamt, 2004.

2. Hill DR.Occurrence and self-treatment of diarrhea in a large
cohort of Americans traveling to developing countries.Am
J Trop Med Hyg 2000; 62:585–589.

3. Steffen R, Tornieporth N, Costa Clemens SA, et al. Epi-
demiology of travelers’ diarrhea: details of a global survey. J
Travel Med 2004; 11:231–238.

252 Journal of Trave l Medic ine , Volume 12, Number 5

D
ow

nloaded from
 https://academ

ic.oup.com
/jtm

/article/12/5/248/1840577 by U
.S. D

epartm
ent of Justice user on 16 August 2022



Rack  e t  a l ,  R isk  and Spect rum of  D iseases  in  Trave ler s  to  Popular  Tour is t  Dest inat ions 253

4. Steffen R,van der Linde F,Gyr K,et al.Epidemiology of diar-
rhea in travelers. JAMA 1983; 249:1176–1180.

5. Cobelens FGJ, Leentvaar-Kuijpers A, Kleijnen J, et al. Inci-
dence and risk factors of diarrhoea in Dutch travellers: con-
sequences for priorities in pre-travel health advice.Trop Med
Int Health 1998; 3:896–903.

6. Winer L,Alkan M.Incidence and precipitating factors of mor-
bidity among Israeli travelers abroad. J Travel Med 2002;
9:227–232.

7. Bryant HE, Csokonay WM, Love M, et al. Self-reported ill-
ness and risk behaviours amongst Canadian travellers while
abroad. Can J Public Health 1991; 82:316–319.

8. Kozicki M, Steffen R, Schar M.“Boil it, cook it, peel it or
forget it”:does this rule prevent travellers’diarrhoea? Int J Epi-
demiol 1985; 14:169–172.

9. Ahlm C,Lundberg S,Fesse K,et al.Health problems and self-
medication among Swedish travellers. Scand J Infect Dis
1994; 26:711–717.

10. Muentener P, Schlagenhauf P, Steffen R. Imported malaria
(1985–95): trends and perspectives.Bull World Health Organ
1999; 77:560–566.

11. Black RE. Epidemiology of travelers’ diarrhea and relative
importance of var ious pathogens. Rev Infect Dis
1990;12:73–79.

12. Jelinek T, Schulte C, Behrens R, et al. Imported falciparum
malaria in Europe: sentinel surveillance data from the Euro-
pean network on surveillance of imported infectious diseases.
Clin Infect Dis 2002; 34:572–576.

13. Leder K,Black J,O’Brien D,et al.Malaria in travelers: a review
of the GeoSentinel surveillance network. Clin Infect Dis
2004; 39:1104–1112.

14. Shah S,Filler S,Causer LM,et al.Malaria surveillance—United
States, 2002. Morb Mortal Wkly Rep MMWR Surveill
Summ 2004; 53:21–34.

15. Hill DR.Health problems in a large cohort of Americans trav-
eling to developing countries. J Travel Med 2000;7:259–266.

16. Steffen R,Rickenbach M,Wilhelm U,et al.Health problems
after travel to developing countries. J Infect Dis 1987;
156:84–91.

17. Van Herck K,Zuckerman J,Castelli F, et al.Travelers’ knowl-
edge, attitudes, and practices on prevention of infectious dis-
eases: results from a pilot study. J Travel Med 2003;10:75–78.

18. Provost S, Soto JC. Perception and knowledge about some
infectious diseases among travelers from Québec, Canada. J
Travel Med 2002; 9:184–189.

19. Van Herck K,Van Damme P,Castelli F, et al.Knowledge, atti-
tudes and practices in travel-related infectious diseases: the
European airport survey. J Travel Med 2004; 11:3–8.

20. Kemmerer TP, Cetron M, Harper L, et al. Health problems
of corporate travelers: risk factors and management. J Travel
Med 1998; 5:184–187.

21. Mattila L,Siitonen A,Kyrönseppä H,et al.Risk behavior for
travelers’ diarrhea among Finnish travelers. J Travel Med
1995; 2:77–84.

22. Steffen R,Collard F,Tornieporth N,et al.Epidemiology, eti-
ology,and impact of traveler’s diarrhea in Jamaica. JAMA 1999;
281:811–817.

23. Gascon J, Ruiz L, Canela J, et al. Epidemiology of traveler’s
diarrhea in Spanish tourists travelling in developing countries.
Med Clin (Barc) 1993; 100:365–367.

24. Hoge CW, Shlim DR, Echeverria P, et al. Epidemiology of
diarrhea among expatriate residents living highly endemic
environment. JAMA 1996; 275:533–538.

25. Paixao MLTDA, Dewar RD, Cossar JH, et al.What do Scots
die of when abroad? Scott Med J 1991; 36:114–116.

26. Hargarten SW, Baker TD, Guptill K. Overseas fatalities of
United States citizen travelers: an analysis of deaths related
to international travel.Ann Emerg Med 1991; 20:622–626.

D
ow

nloaded from
 https://academ

ic.oup.com
/jtm

/article/12/5/248/1840577 by U
.S. D

epartm
ent of Justice user on 16 August 2022


