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Abstract
Introduction: Reports indicate that 22%–64% of travelers experience some illness when in a foreign country. To date, no prior study has
reported the use of ambulances by travelers or the epidemiology of travel-related injury.
Methods: In this retrospective study, we aimed to describe ambulance use by international travelers, including the rates of travel-related
injury and illness. To do so, ambulance dispatch data from January 1, 2010 to December 31, 2018 was used.
Results: Overall, of the 43 201 cases of ambulance use during the study period, 524 (1.2%) were international travelers. Ambulance use
by international travelers increased from 0.35% in 2010 (15/4311) to 2.54% in 2018 (125/4913), an average annual increase of 0.27%.
Of the international travelers, 392 (74.8%) had minor complaints, 110 cases (21.0%) had moderate complaints, 280 (53.4%) had internal
disease, and 223 cases (42.6%) had suffered trauma. Regarding location, 253 (48.3%) were from a hotel/lodge, 83 (15.8%) were from a
road/parking, and 30 (5.7%) were in the forest/mountain.
Conclusion: Most international travelers use ambulances for minor complaints, typically internal disease or trauma, and approximately
half access the service from a hotel or lodge.
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Introduction
It is difficult for international travelers to obtain reliable
medical information in the event of an emergency, which is
compounded by differences in healthcare systems between
countries. In Japan, the ambulance system is accessed to
transport patients immediately to the nearest hospital or
clinic. Although this is indispensable in preventing fatalities,
it can fail to allow the assessment of the severity of a patient’s
status. International travel is increasing worldwide, and some
travelers will become ill or injured and call an ambulance.
However, how many cases are involved or what disease
need are, specifically in Japan, is not known. To date, unlike
travel-related illness,1 injury has not been well reported in
previous research.
The current study aimed to report on ambulance use by
international travelers and describe the characteristics of
travel-related injury and illness in Japan.
Methods
This retrospective study was conducted from January

1, 2010 to December 31, 2018 after institutional review
board approval was received from the Yamanashi Red
Cross Hospital. Anonymized ambulance dispatch data
was retrieved from the Fujigoko Fire Department (6-2-6
Shimoyoshida, Fujiyoshida-shi, Yamanashi, Japan), which
services the northern and eastern sides of Mount Fuji. From
this sample, the following data about travelers was collected
based on the address information recorded by the dispatch
center, which was independent from this study: age, gender,
time of emergency request, place of emergency request, and
disease and severity. Severity was classified according by the
first assigned doctor as minor (can walk and no need for
admission), moderate (cannot walk and needs admission),
or severe (life-threatening condition, including CPA). No
statistical analysis was performed in this study, and only
descriptive data is presented (i.e. numbers and percentages).
Results
Overall, there was an upward trend in the percentage
of international travelers requiring ambulance dispatch
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between 2010 and 2018 (Figure 1). In 2010, international
travelers accounted for 15 of the 4311 ambulance dispatches
(0.35%), which increased annually to 125 of 4913 (2.54%) in
2018 (Figure 1).
Among the cohort of 524 international travelers who used
ambulance services during the study period, 220 were males
and 304 were females, and the mean ± SD age was 40.2±21.3
years (range: 1–85 years). In order of decreasing frequency,
the travelers originated from China (n = 242; 46.2%), Taiwan
(n = 56; 10.7%), Thailand (n = 56; 7.8%), USA (n = 29; 5.5%),
Australia (n = 20; 3.8%), Hong Kong (n = 15; 2.9%), Malaysia
(n = 13; 2.5%), South Korea (n = 13; 2.5%), Indonesia (n = 11;
2.1%), Singapore, France, and Vietnam (n = 9; 1.7%), Canada,
Spain, and Philippines (n = 6; 1.1%), Russia (n = 5; 1.0%),
Netherlands, Germany, and New Zealand (n = 4; 0.8%),
United Kingdom (n = 3; 0.6%), Israel and Mexico (n = 2;
0.4%), Ireland, Afghanistan, Italy, Cambodia, Saudi Arabia,
Switzerland, Slovenia, Czech Republic, Denmark, Bhutan,
Brazil, Belgium, and Myanmar (n = 1; 0.2%), and unknown
(n = 2; 0.4%). Figure 2 shows the distribution of these cases by
month, with peaks evident during July and August. Figure
3 shows the distribution by time of day, with peaks seen
around noon and in the early evening. The dispatch location
was to a hotel or lodge 253 times (48.3%), a road 51 times

(9.7%), a parking facility 32 times (6.1%), the forest/mountain
30 times (2.9%), a restaurant 15 times (2.9%), the market 15
times (2.9%), to a station 14 times (2.7%), and to other places
114 times (21.8%).
Disease severity was rated as minor in 392 cases (74.8%),
moderate in 110 cases (21.0%), or severe in 15 cases (2.9%)
with another 6 cases experiencing cardiopulmonary arrest
(CPA) (1.1%) and 1 case having an unknown severity (0.2%).
Concerning the diagnoses of patients, 280 cases (53.4%)
had internal disease, 223 (42.6%) had trauma, 10 (1.9%) had
gynecological disease, 6 (1.1%) had CPA, 1 (0.2%) had dental
disease, 1 (0.2%) had mental disease, and 3 (0.6%) were
unidentified due to insufficient data. In the internal medicine
subgroup, abdominal disease (24.6%) and central nervous
system disease (23.6%) were most common (Figure 4). In
the trauma subgroup, head, neck, and limb injuries were
most common (Figure 5), and patients were typically
diagnosed with contusion/wound (61.9%) or fracture/
dislocation (31.8%) (Figure 6). Of the 10 gynecological
cases, services experienced 4 cases of threatened abortion, 3
cases of abortion, 2 cases of genital bleeding, and 1 case of a
Bartholin’s cyst. The most common requests for ambulance
dispatch were from a hotel or lodge, and most of these calls
were made in the evening or at night (Figure 7).

Figure 1. Annual Ambulance Dispatch Levels and Usage by International Travelers.

Figure 2. Frequency of Ambulance Dispatch by Month.
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Figure 3. Frequency of Ambulance Dispatch by Time.

Figure 4. Diseases Presenting in the Internal Medicine Subgroup.

Figure 5. Injury Locations in the Trauma Subgroup.

Discussion
To the best of our knowledge, this is the first report to focus
on ambulance use by international travelers in Japan. It is
known that the main health problems among international
travelers are diarrhea,2 cough, runny nose, sore throat,3 and
activity-related problems.4 Fatal trauma is also reported,5
but cases of minor trauma are not well reported, meaning
that key information about the demands of travelers on
ambulance services for transport to a hospital or clinic is
lacking.
The Japan National Tourism Organization6 reported that
the number of foreign travelers to Japan has been increasing

since 2011. Levels were 8 611 175 in 2010, fell to 6 218 752 in
2011, but have increased year after year thereafter to peak
at 31 191 856 in 2018 (8 358 105 in 2012; 10 363 904 in 2013;
13 413 467 in 2014; 19 737 409 in 2015; 24 039 700 in 2016;
28 691 073 in 2017). This represents an annual increase of
approximately eight times (15–125). Corresponding with
this, the rate of ambulance usage by international travelers
also increased from 0.35% in 2010 to 2.54% in 2018, an
annual increase of 0.27%. It is reported that 22%–64% of
travelers report some illness,1, 7 with most cases deemed mild
and self-limiting, such as diarrhea, respiratory infections,
and skin disorders.4 In 2016, the Ministry of Health, Labor,
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Figure 6. Diagnoses in the Trauma Subgroup.

Figure 7. Frequency of Ambulance Dispatch to Hotel/Lodge by Time and Severity.

and Welfare reported that among 5 621 218 dispatches, 49.3%
of ambulance use was of minor status, 41.0% was moderate,
8.4% was severe,1.4% was CPA, and 0.1% was other.8
The locality of Mount Fuji is popular for mountain
trekking or hiking, so altitude sickness and lower limb injury
are common. By contrast, the most common injury on cruise
ship travel has been reported to be lower limb fracture,9
indicating that injury type reflects the tourist location and
typical activities.1 July and August reflects the main open
period of trekking in Mount Fuji, so it was not surprising
that access to emergency services increased at this time.
Most requests originated from hotels/lodge and were
typically made in the evening and at nighttime (Figure 7),
presumably because of tight travel schedules. Analysis results
suggest that there was an increase in the percentage of
international travelers requesting ambulances from their
hotel or lodge. It is assumed that hotel employees helped
guests call the emergency medical services in most instances.
However, given that some may have access to a pharmacy,
some ambulance requests may have been avoided. Given
that Japanese law prohibits the sale of medicine without a
pharmacist, this may account for the greater number of
ambulance calls in the evening and overnight.
It is assumed that the requests from roads were related
to traffic accidents, and not 1 of the 6 CPAs were collected
from this location. Traffic accidents are more common in
developing countries where there is low compliance with
traffic laws,4 and driving on different sides of the road
is also risky for travelers from countries that drive on the
16

opposite side of the road.10 In tropical areas, water and/
or food hygiene can be a problem, but this is not common
in Japan.11,12 However, animal/bug bites, which are also
common in tropical areas,13 are a risk in Japan, though the
deer, monkey, bear, and boar that are present seldom attack
humans.14 Rabies is not endemic in Japan. Although mycoses
are usually important,15 no such cases were seen in this study.
Jet lag can occur but was less likely, because most travelers
in this study were from Asia. Only one case of deep venous
thrombosis was identified in this study.
The current study was limited to a single area, and
meaningful generalization of the data will require further
research in multiple areas. Another limitation of this study
was the failure to include information on the percentage
of travelers who required ambulance transport, travel
timeframes, preexisting diseases, and outcomes. Some
patients might present with a lag time after injury, indicating
the potential for data on the time of injury to be inaccurate.
Furthermore, the methods of reaching the hospital were
unclear (e.g., ambulance, private vehicle, or other).
Conclusion
Requests for ambulances are increasing among international
travelers, with the main reasons being internal disease
(53.4%) and trauma (42.6%). In this sample, three-quarters of
dispatches were for minor complaints, half were from a hotel
or lodge, and most were needed outside of normal working
hours.
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Research Highlights

3.

What Is Already Known?
The main health problems of international travelers are
internal diseases, including diarrhea, cough, runny nose,
and sore throat.
What This Study Adds?
Trauma is a major reason for ambulance dispatch
accounting for 42.6% of cases.
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