Downloaded from injuryprevention.bmj.com on December 4, 2013 - Published by group.bmj.com

IP Online First, published on December 3, 2013 as 10.1136/injuryprev-2013-040923
Original article

Rates of intentionally caused and road crash deaths
of US citizens abroad
Melissa K Sherry,1 Mahmoud Mossallam,1 Matthew Mulligan,1,2 Adnan A Hyder,3
David Bishai1
1

Department of Population,
Family, and Reproductive
Health, Johns Hopkins
Bloomberg School of Public
Health, Baltimore, Maryland,
USA
2
Krieger School, Johns Hopkins
University, Baltimore,
Maryland, USA
3
International Injury Research
Unit and Department of
International Health, Johns
Hopkins Bloomberg School of
Public Health, Baltimore,
Maryland, USA
Correspondence to
Dr David Bishai, Department of
Population, Family, and
Reproductive Health, Johns
Hopkins Bloomberg School of
Public Health, Room E4622,
615 N. Wolfe St., Baltimore,
MD 21202, USA;
dbishai@jhsph.edu
Received 10 June 2013
Revised 2 September 2013
Accepted 2 October 2013

ABSTRACT
Context Currently, little is known about rates of death
by cause and country among US travellers. Understanding
the risk by cause and country is imperative to risk
communication and the development of risk reduction
strategies.
Methods Publicly available data on non-natural deaths
of US citizens abroad were gathered from January 2003
to December 2009 from the US Department of State’s
Department Bureau of Consular Affairs. Traveller
information was gathered from the US Department of
Commerce Ofﬁce of Travel and Tourism for the same time
period. Rates of death were calculated by dividing the
number of non-natural deaths of US citizens abroad by
the number of US outbound visits for each country.
Results A total of 5903 non-natural death events were
retrieved between 2003 and 2009 from the US State
Department. Intentionally caused death rates ranged from
21.44 per 1 000 000 visits in the Philippines to 0 per
1 000 000 visits in several countries; the majority of
countries had fewer than ﬁve intentionally caused deaths
per 1 000 000 visits. Rates of road trafﬁc crashes were
higher than rates of intentionally caused deaths in almost
every instance. Thailand had the highest rate of deaths
due to road trafﬁc crashes (16.49 per 1 000 000),
followed by Vietnam, Morocco and South Africa (15.12
per 1 000 000, 11.96 per 1 000 000 and 10.90 per
1 000 000, respectively). Motorcycle deaths account for
most of the heightened risk observed in Thailand and
Vietnam.
Conclusions The leading cause of non-natural deaths
in US travellers abroad was road crashes, which exceeds
intentional injury as the leading cause of non-natural
deaths in almost every country where US citizens travel.
Southeast Asia had the highest unintentional injury death
rates for US citizens abroad due to the high rates of
deaths from motorcycle crashes.
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Travel by US citizens to other countries has steadily
increased over the last decade, with about 27
million US citizens visiting overseas annually.1 Each
year, $51.6 billion are spent by the US Department
of State on foreign affairs to attend to US interests
and to keep US citizens safe both at home and
abroad.2 While a substantial amount of money is
being spent in order to protect Americans, there is
little information available to measure the risk of
non-natural deaths by cause and by country for
Americans overseas for the purpose of allocating
resources to where they can make the most impact.
Information on the risk of death to Americans is
often provided as case counts of various infectious
diseases and conﬂicts overseas, but they are
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expressed without denominators that reﬂect the
number of travellers to produce incidence rates of
death by cause and location. Therefore, this information may not reﬂect the true risks to travellers in
a given country. Several studies have examined the
leading causes of death for travelling Americans
and compared these with causes of death in the
local residents to assess relative risk. However, this
information cannot be used to effectively communicate risk information because it does not account
for the number of outbound trips to the countries
of interest.2
Previous work examining the leading causes of
death for US travellers has found that injuries are a
leading cause of traveller deaths, along with chronic
diseases and suicides.3 4 Baker et al3 showed that
infectious diseases made up only 1% of traveller
deaths, despite being a prominent focus for travel
clinics and government agencies working to reduce
risk abroad. MacPherson et al5 examined risks of
death for Canadian travellers and found that injuries
and murder together made up 23% of all deaths
abroad, while natural causes such as chronic illness
constituted 73% of total deaths. For US citizens,
injuries accounted for 2361 deaths abroad from
2004 to 2006, and among these, road trafﬁc fatalities were shown to account for nearly a third of all
injury deaths.2 In a study of fatalities of US Peace
Corps Volunteers, Nurthen and Jung (2008) concluded that 68% of all deaths occurring in Peace
Corps volunteers abroad were due to unintentional
injuries, and the second leading cause of death was
homicide (17%).6 A 1985 study done by Hargarten
and Baker found that unintentional injuries
accounted for 70% of all Peace Corps deaths during
the period of 1962–1983. Because the analysis had
estimates of Peace Corps ﬁeld strength throughout
the period, it could calculate death rates that ranged
from 46.8 to 122.9 deaths per 100 000 over the
period studied. Country-speciﬁc death rates could
not be calculated given data limitations.7 This information demonstrates the high burden of non-natural
deaths in travellers abroad and indicates a need for
creating preventive strategies to target injuries and
homicides.
Several studies have focused on regional variation
in injury deaths among American travellers abroad
and found that the highest proportion of injury
deaths occurred in Latin America, and in particular,
Mexico, which accounted for 56.9% of all injury
deaths in low income and middle income regions
of the Americas.2 8 9 However, this study fails to
account for the distribution of American travellers
and thus does not provide an accurate assessment
of risk for US travellers.
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To date, only the 1985 Peace Corps study has used a
denominator of the number of visits by US travellers to calculate rates of death per unit of exposure by country or cause
for US travellers.2 7 10 Using counts of deaths alone may
create misplaced emphasis about dangers of travel in certain
areas. Mexico, for example, is commonly believed to be a
dangerous place for US travellers. However, without data on
American travellers’ exposure to risk, which in this case is the
number of trips Americans take to countries like Mexico, one
cannot make accurate comparisons of risk. In this study, we
seek to calculate rates of US traveller deaths abroad using a
denominator that measures exposure of US travellers as the
number of outbound trips in order to create rates of death by
country for causes of non-natural deaths. In doing so we
hope to better delineate the risk of death for American travellers by cause and destination.

METHODS
We calculated the rate of non-natural deaths of US citizens
abroad per 1 000 000 US outbound visits for both intentionally
caused deaths and deaths from road crashes. Data on suicides,
air crashes, maritime crashes and other causes of non-natural
deaths were not included in the analysis.
Information on deaths due to non-natural causes of US citizens abroad was obtained from the US Department of State’s
Bureau of Consular Affairs online website.11 The US
Department of State requires that deaths of all US civilian
abroad are reported to a local US Embassy. Only those deemed
due to non-natural causes are included in the database used for
this analysis.12 Data on non-natural deaths of US citizens abroad
were obtained from January 2003 to December 2009. Data elements included the date of death, location of the death and
cause of death. The types of non-natural causes of death
included disaster, drowning, drug, execution, homicide, maritime crashes, terrorist action, vehicle crashes involving bus, car,
motorcycle and pedestrians, train crashes, air crashes and
others.
Traveller data on the number of outgoing trips of US citizens were available from the US Department of Commerce
Ofﬁce of Travel and Tourism.12 Data were obtained from an
online accessible report, which included the number of thousands of US outbound visits by country and year.1 A limitation of using a measure of the number of outbound trips
would be systematic variation in the duration of stay and
intensity of road exposure of US travellers during a trip. On
average, a US traveller spends 19.6 nights (median 11 nights)
outside the USA during a trip.1 Another limitation is that the
Commerce Department data only report data on trips to 40
countries, as they excluded countries that had respondent
sample sizes smaller than 400 from years 2006 to 2009 and
smaller than 100 for 2003–2005.12 The International Trade
Administration’s Ofﬁce of Travel and Tourism Industries
(OTTI) provides data on US outbound trips based on arrival
counts of both foreigners and citizens provided by the
Department of Homeland Security as well as the Survey of
International Air Travelers (SIAT).1 The SIAT is a monthly
survey of air travellers that systematically covers all international air travellers with a sample size of 40 000. OTTI estimates counts of ground travel to Canada and Mexico based
on published reports by Statistics Canada and Banco de
Mexico.13 Statistics Canada reports that US trip lengths are
an average of 4.4 nights—much shorter than the 19 nights
reported for international air travellers.1 13
2

The ideal denominator of exposure would be personkilometres travelled by US citizens in country j. Our model of
this exposure is given by
PKj ¼ (PKj =Dj )(Dj =Tj )(Tj )

ð1Þ

where PK is person kilometres travelled by all US citizens in
country j in a year, Dj /Tj is the number of days of duration of a
trip to country j and Tj is the number of trips to country j.
Obviously all three factors on the right-hand side of (1) will
contribute to the total risk exposure, but data limitations force
us to use Tj as a proxy for PKj, assuming away the role of international variations in duration of stay and intensity of road
exposure. In interpreting the results of this analysis, one will
have to remember this strong assumption. The SIAT does not
publish data on trip duration by country, so we know that there
is an average duration of 19.6 nights for foreign air travel and
4.4 nights for travel to Canada.13 The likely variation in trip
length between countries would make it unwise to try to
convert death rates per trip to death rates per unit of time
exposed to a particular country.
Annualised rates of death per country were calculated by dividing the total number of non-natural deaths of US citizens
abroad January 2003 to December 2009 by the number of US
outbound visits for each country. Death rates are reported as the
number of deaths of US citizens abroad divided by 1 000 000
US visits. Death rates were calculated separately for both intentionally caused deaths and deaths due to road crashes.
Intentionally caused deaths were deﬁned as deaths due to terrorist action, homicide and execution. Deaths due to road crashes
comprised deaths from vehicle crashes involving cars, bicycles,
buses, motorcycles and pedestrians.

RESULTS
A total of 5417 non-natural death events from 2003 to 2009
were recorded by the US State Department. The deaths were
recorded from 160 countries, and Mexico accounted for the
highest number of deaths (27%). Iraq (4%) accounted for the
second highest number of deaths, and Costa Rica, Thailand,
Haiti, Germany and the Dominican Republic each accounted
for 3% of the total deaths.
The rates of intentionally caused deaths are reported by
country in table 1. Intentionally caused death rates ranged from
21.44 per 1 000 000 trips in the Philippines, to 0 per 1 000 000
trips in several countries, with the majority of countries having
fewer than ﬁve intentionally caused deaths per 1 000 000 trips.
The Philippines had the highest rates of intentionally caused
deaths per 1 000 000 trips, but the total counts of homicides in
the Philippines were numerically low. In the Philippines, there
were 9 homicides in 2005, 12 in 2006, 7 in 2007 and 11 in
2008 with 5 or fewer in other years.
Colombia and the Dominican Republic had the second and
third highest rates of intentionally caused deaths per 1 000 000
trips, respectively (13.98 per 1 000 000 and 10.5 per 1 000 000),
but total homicide counts in either country did not exceed 13 per
1 000 000 trips. Homicide counts in Philippines, Colombia and
Dominican Republic were double digits in multiple years, a
pattern that is inconsistent with a single anomalous event.
The 40 countries with the highest rates of deaths per
1 000 000 visits due to road crashes are reported in table 2.
These road death rates for each country were, with one exception, higher than the rates of intentionally caused deaths in all
countries, and 15 countries had death rates due to road crashes
Sherry MK, et al. Inj Prev 2013;0:1–5. doi:10.1136/injuryprev-2013-040923
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Table 1 Rate of intentionally caused deaths of US citizens abroad
(deaths per 1 000 000 visits)
Country

Rate

Philippines
Colombia
Dominican Republic
Thailand
Morocco
South Africa
Malaysia
Brazil
Egypt
Russia
Israel
Mexico
Jamaica
India
Czech Republic
Greece
Poland
Vietnam
China (PRC)
Germany
Hong Kong
Bahamas
Australia
South Korea
Japan
Spain
Italy
France
United Kingdom
Canada
Indonesia
New Zealand
Cayman Islands
Austria
Taiwan
Netherlands
Turkey
Switzerland
Ireland

21.44
13.71
11.00
5.55
5.49
4.66
2.91
2.86
2.43
2.28
2.23
1.97
1.91
1.81
1.71
1.37
1.02
0.76
0.70
0.66
0.58
0.52
0.48
0.43
0.36
0.26
0.20
0.14
0.13
0.04
0.00
0
0
0
0
0
0
0
0

above 5 per 1 000 000 trips. Of the countries in this sample,
Thailand and Vietnam had the highest death rates from road
crashes. Morocco and South Africa had the third and fourth
highest rates of death due to road crashes, respectively (11.96
per 1 000 000 trips and 10.90 per 1 000 000 trips). All other
countries reported road death rates ranging from 10.04 per
1 000 000 trips to 0.15 per 1 000 000 trips.
The high rates of road crash deaths in Thailand and Vietnam
were notable for being largely due to motorcycle crash deaths.
Motorcycle-related deaths accounted for 56% and 58% of the
road deaths in these countries, respectively, reﬂecting a threat to
Americans abroad that is especially high in developing areas
where motorcycles are often more prevalent than cars. In contrast, other countries with high rates of road trafﬁc deaths such
as Morocco and South Africa did not report any
motorcycle-related deaths among visitors from the USA.
Sherry MK, et al. Inj Prev 2013;0:1–5. doi:10.1136/injuryprev-2013-040923

DISCUSSION
The most dangerous country for road crash deaths in our analysis was Thailand with 16.49 deaths per million trips. Without
knowing how long each US visitor to Thailand spends, it is
impossible to say what the death rate is per person year.
However, as a check on range of magnitude, one can brieﬂy
assume that trips to Thailand last as long as the global median
of 11 nights. This would translate to 54.7 deaths per 100 000
person years (=365/11×16.49×0.1), which is close to the rate
of 58.9 deaths per 100 000 person-years observed in all Peace
Corps volunteers in the late 1960s.8 The 1985 Peace Corps
study was able to produce an overall death rate for all Peace
Corps volunteers but did not estimate country-speciﬁc death
rates. Other studies have relied on counts of deaths and proportionate mortality to make judgements about the safety of visiting
various countries.7 That type of methodology focuses on
numerators and does not take into account any variation in
exposure, and therefore does not give an accurate picture of the

Table 2 Road crash death rate of US citizens abroad (deaths per
1 000 000 trips)
Country

Rate

Thailand
Vietnam
Morocco
South Africa
Indonesia
Philippines
Egypt
Dominican Republic
Greece
Poland
Australia
Israel
Spain
Colombia
New Zealand
Brazil
India
Malaysia
Czech Republic
Mexico
China (PRC)
Germany
Italy
South Korea
Cayman Islands
Austria
Taiwan
Russia
Japan
Jamaica
United Kingdom
Bahamas
Netherlands
France
Turkey
Switzerland
Canada
Ireland
Hong Kong

16.49
15.12
11.96
10.90
10.04
9.07
8.85
8.48
7.28
7.27
6.82
5.70
5.41
5.25
5.08
4.82
4.77
4.20
4.17
3.63
3.48
3.28
2.31
2.24
2.03
2.00
1.76
1.69
1.56
1.39
1.18
1.11
0.86
0.70
0.54
0.29
0.22
0.21
0.15
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risk for travellers visiting each country. Mexico, for example,
accounts for the highest proportion of total deaths (27%)
among US citizens who travel there, but when ranked by rate of
death per 1 000 000 trips for intentional injuries and road
trafﬁc crashes, it ranks 12th and 20th, respectively. (These data
predate Mexico’s wave of drug cartel-related violence from
2010 onwards.) Thailand, on the other hand, ranked high in
rates of both road trafﬁc fatalities and intentionally caused
deaths, and yet it is not commonly considered to be a dangerous
country by American travellers and accounted for only 3% of
total US traveller deaths from non-natural causes.
Additionally, the use of rates to understand traveller risk
abroad can help in the allocation of tax dollars by the US government to protect Americans abroad, and by travel clinics,
public health ofﬁcials and preventive medicine doctors when
communicating risks to travellers. Historically, the focus of
advice for travellers has been on preventing infectious disease.14
However, the rates calculated in this study demonstrate the sizeable risk posed by non-natural injury deaths for travellers.
Another ﬁnding of this study was that road trafﬁc crashes
pose a higher risk of death to travellers than violent crime in
every instance with one exception: the high rate of deaths from
violent crime in the Philippines (21.44 per 1 000 000). The
high rates of deaths that are due to road trafﬁc crashes should
be considered by policymakers who could do more to address
road and vehicle safety abroad. $1.6 billion are spent by the US
State Department annually on strengthening infrastructure
abroad, but currently many of these funds are spent on embassy
construction rather than road safety or improvements that could
potentially save American lives.2 15 US Agency for International
Development health and development investments seldom
address road safety, although this potentially represents an area
of US interest that is shared with foreign partners.16 Road safety
technologies also reﬂect an area where high US expertise could
be shared for mutual beneﬁt, as demonstrated by road safety
interventions conducted in Eastern Europe that successfully
increased seatbelt use and improved road safety by addressing
visibility in areas with high crash rates.16
One speciﬁc factor that the study identiﬁed was the high
motorcycle-related death rate for US travellers in Thailand and
Vietnam. This demonstrates an important new threat to
Americans, especially in East Asia, where up to 95% of registered
vehicles are 2–3 wheelers.17 This threat is further increased by
the number of individuals riding without appropriate helmets.
Helmet laws that prohibit riding motorised vehicles without protection have proven to be an effective intervention.17 Yet helmets
are often forgotten, especially by young drivers who make up the
majority of the deaths from motorcycle crashes in East Asia.18
Ensuring that helmet laws are enacted and enforced, and improving road conditions, can help reduce the number of
motorcycle-related deaths in these countries for US citizens travelling abroad as well as the citizens of these countries themselves.
In addition, counselling travellers on the risks of driving motorcycles in countries with high rates of motorcycle-related deaths
and providing travellers to these countries with information on
how to better protect themselves from road trafﬁc injuries could
help save lives and prevent injury.
This study represents a preliminary analysis of death rates in
travellers by country and by cause, and is only the ﬁrst step in
examining the risk of non-natural deaths in US travellers
abroad. This study has several limitations. While the data from
the US Department of Commerce Ofﬁce of Travel and Tourism
provided the number of outbound trips for US travellers, the
data did not take into account the length of stay for each trip.
4

Length of time in a country greatly affects risk of death from
injury, as longer trips mean a longer period of risk for a traveller. The denominator used in this study also does not account
for Americans who may be living abroad, who may have been
counted in the numerator if they died from a non-natural injury.
The data gathered from the US Department of State on deaths
from injury may also be underreported. Delayed death from a
prior injury may not always be reported within the country
where the injury occurred, and even when reported, the cause
may not be accurate due to variation in reporting systems and
death certiﬁcate information. This may be especially true in
countries closer to the USA, such as Mexico, and could result in
an underestimate of deaths in some countries. Variations in
reporting across State Department staff could lead to inaccurately estimated rates of traveller deaths abroad by country.
Information on risk by age, sex, race or other variables such as
involvement of alcohol or drugs at the time of death that affect
the risk of death from non-natural injuries was also not available
for this study.12 The results also do not account for the type or
intent of travel in which an individual engaged in, thus the risk
rates calculated here may vary substantially based on other
factors. The numerator data represent the entire universe of
non-natural deaths, and so there is no sampling error that could
be used to test hypotheses about differences between countries
using CI-based tests.
Understanding the risk of death for travellers by country
allows for better informed decisions on ways to prevent deaths
in travelling US citizens. This study both demonstrates the high
risk of death for Americans travelling abroad from intentional
causes and road crashes and calls for greater attention to both
issues. Modifying existing travel advice, promoting use of safety
equipment (such as helmets) and integrating injury prevention
into tutorials for young travellers would help address this
burden. The 2011–2020 Decade of Action for Global Road
Safety makes it an opportune time for the USA to pay further
attention to these causes and join the global community in protecting its own citizens as it helps improve safety around the
world.

What is known on this subject
▸ There is a high burden of unintentional injury deaths among
travellers.
▸ Road trafﬁc injuries are a signiﬁcant proportion of all
unintentional deaths among travellers.
▸ Latin America and Mexico accounted for particularly high
proportions of deaths among US travellers.

What this study adds
▸ Provides a denominator (number of visits by US travellers) to
calculate rates of death per unit of exposure by country or
cause to understand incidence of mortality instead of
proportions.
▸ Calculates and compares death rates for top countries where
US travellers visit to help understand traveller risk.
▸ Recognises motorcycle related crashes as a leading cause of
death among US travellers in East Asian countries.
Sherry MK, et al. Inj Prev 2013;0:1–5. doi:10.1136/injuryprev-2013-040923
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