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Abstract
Background: Although 17.5% of German travelers were business travelers in the
years 2011e2013, little is known about their pathologies. Recent publications
indicate that infections are the primary health issue in general travelers. Our aim
was to investigate whether business travelers from Germany to China also
primarily suﬀer from infections.
Methods: From 2011 to 2013, 587 calls for service of German business travelers to
China were collected by a medical assistance provider. 482 of these calls were
evaluated regarding demographics, reported diseases and conditions and the type
of service provided by the medical assistance company.
Results: The most common reasons for calls for service were “factors inﬂuencing
health status and contact with health service” (18.8%), “injury and poisoning”
(16.0%) as well as “symptoms, signs, and ill-deﬁned conditions” (13.7%). Most
patients asked for “medical advice” (37.8%), referral to “outpatient care”
(25.1%) or “inpatient care” (16.6%). “Evacuation and/or repatriation” was
required mainly due to “injury and poisoning” (n ¼ 12), “diseases of the
circulatory system” (n ¼ 5) or “mental disorders” (n ¼ 3).
Conclusion: German business travelers to China are seeking primarily
administrative support from a medical assistance provider and are mostly aﬀected
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by non-infectious diseases. Pre-travel preparation of such travelers need to place
more emphasis on non-communicable health risks and prevention.
Keywords: Infectious disease, Public health

1. Introduction
Worldwide, tourism is a growing market. According to the World Tourism Organization (UNWTO) 1,186 million international arrivals were registered in 2015, indicating an increase of 52 million arrivals compared to the previous year [1]. It can be
assumed that up to half of these travelers will develop a health problem abroad [2].
More than half of international tourist arrivals (53%) were motivated by holidays,
recreation and leisure-related travel and 27% travelled for other reasons such as
visiting friends and relatives, religious reasons and health treatments [1]. These subsequently called “general travelers” frequently reported gastrointestinal symptoms
besides diarrhea, such as nausea, vomiting, constipation, or abdominal cramps. In
addition, dermatological conditions were reported in many cases (75%) [3]. Other
symptoms reported with moderate frequency included respiratory tract symptoms,
skin problems, and fever. In comparison, business travelers contribute to about
14% of all international arrivals and suﬀer quite often from digestive and traumatic
diseases. Especially expatriates in the Asia-Paciﬁc region have a high proportional
morbidity for strongyloidiasis, depression, and anxiety [1, 4, 5, 6].
Although using data on general travelers to make interferences about travel-related
illness in occupational travelers is possible, there is evidence that business travelers
(especially expatriates, i.e. occupational travelers with an assignment for a longer
period abroad) may be confronted with higher rates of illness, injury and psychiatric
disorders [7, 8, 9, 10, 11].
Our study focuses on German business travelers to China and aims to shed light on
the disease spectrum found in these travelers, as well as to assess the types of medical
services which were provided to them by the assistance medicine provider International SOS. Furthermore, we investigated whether this spectrum is comparable to the
range of pathologies found in general travelers.

2. Methods
2.1. Procedures in assistance medicine
Employees covered by International SOS may call for service in case of illness or
emergency abroad. Complying with the calls for service, the International SOS oﬀers
diﬀerent types of service. Medical services include “medical advice”, for example if
a patient feels uncertain about the intake or dosage of medication during his or her
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stay abroad. Also included are medical services like “evacuation and/or repatriation”
in severe cases or the transfer to “inpatient care” and “outpatient care”, for example
in doubtful medical cases like acute abdominal pain. “Referrals” to any kind of
physician or specialist were another kind of medical service as well as “returning
of mortal remains” after death of a patient and “other medical services”. These “other
medical services” include an unspeciﬁc range of medical services, like support to
identify the next specialty hospital or close-by pharmacy. Non-medical types of service are also oﬀered and included “inquiries”, “security” issues and “travel services”.

2.2. Data collection
We examined all calls for service of German business travelers to China in the period
of 1st January 2011 to 31th December 2013, collected by the International SOS. The
International SOS recorded age, gender, year of occurrence, ICD-9 code and a
descriptive diagnosis applied by the coordinating doctor. A person with several separate episodes (and several calls) was counted more than once. Calls made for a death
were also included in the sampling. ICD-9 codes were assigned according to the patient’s description of his or her problem. If the patient’s symptom was due to a deﬁnable disease, the disease was recorded. If the origin of a symptom was unclear, the
symptom itself was recorded. Some patients only described a condition, of which the
origin remained dubious. In these cases the condition itself was recorded.

2.3. Data analysis
First, diseases and conditions were grouped according to the list of codes for International Statistical Classiﬁcation of Diseases and Related Health Problems, Ninth
Revision (ICD9). This list of codes contains 18 diﬀerent main groups of diseases
and conditions (Table 1).
Factors inﬂuencing health status and contact with health services may include for
example administrative purposes, vaccinations, general medical examinations,
dental examinations or routine check-ups.
The categories “injury and poisoning” and “external causes of injury and supplemental classiﬁcation of factors inﬂuencing health status and contact with health services” were fused in our analysis.
Firstly, we intended to provide a descriptive analysis of the spectrum of the encountered medical problems. Secondly, we wished to analyze the medical services provided by the International SOS.
The research ethics boards of the medical faculty of the University Hospital of
Ludwig-Maximilians-University Munich reviewed and approved the study (reference number: 415-15).
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Table 1. List of codes for International Statistical Classiﬁcation of Diseases and
Related Health Problems, Ninth Revision (ICD9).
ICD codes
001e139:

Infectious and parasitic diseases

140e239:

Neoplasms

240e279:

Endocrine, nutritional and metabolic diseases, and immunity disorders

280e289:

Diseases of the blood and blood-forming organs

290e319:

Mental disorders

320e389:

Diseases of the nervous system and sense organs

390e459:

Diseases of the circulatory system

460e519:

Diseases of the respiratory system

520e579:

Diseases of the digestive system

580e629:

Diseases of the genitourinary system

630e679:

Complications of pregnancy, childbirth, and the puerperium

680e709:

Diseases of the skin and subcutaneous tissue

710e739:

Diseases of the musculoskeletal system and connective tissue

740e759:

Congenital anomalies

760e779:

Certain conditions originating in the perinatal period

780e799:

Symptoms, signs, and ill-deﬁned conditions

800e999:

Injury and poisoning

E and V codes:

External causes of injury and supplemental classiﬁcation of factors inﬂuencing
health status and contact with health services

3. Results
3.1. Spectrum of medical problems
Altogether, 587 calls for service of German business travelers to China in the period
of 1st January 2011 to 31th December 2013 were documented by the International
SOS. Non-medical types of service were provided in n ¼ 58 cases. ICD-codes were
missing in n ¼ 47 cases. Consequently, there was a total of n ¼ 482 medical cases
which could be classiﬁed using the ICD-9 coding.
Most patients called the International SOS because of “factors inﬂuencing health status and contact with health service” (n ¼ 91; 18.8%) “injury and poisoning” (n ¼ 77;
16.0%) or “symptoms, signs, and ill-deﬁned conditions” (n ¼ 66; 13.7%). This section includes symptoms, signs, abnormal results of laboratory or other investigative
procedures, and ill-deﬁned conditions regarding which no diagnosis classiﬁable
elsewhere is recorded. “Diseases of the digestive system” (n ¼ 46; 9.5%), “diseases
of the circulatory system” (n ¼ 37; 7.7%) and “diseases of the musculoskeletal system and connective tissue” (n ¼ 32; 6.6%) were also reported very often. “Infectious
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and parasitic diseases” were documented only in n ¼ 22 cases (4.6%) and “mental
disorders” were represented in n ¼ 13 (2.7%) calls for service (Table 2).
The leading diagnoses were “fractures” (n ¼ 28), as well “appendicitises” (n ¼ 7)
and “hernias” (n ¼ 6).

3.2. Types of services provided
Of the 482 analyzed medical calls for service, 37.8% asked for "medical advice",
25.1% of the patients needed “outpatient care”, 16.6% received “inpatient care”,

Table 2. Diagnostic groups and gender in German business travelers in China
requesting support from International SOS (n ¼ 482). *: this section includes
symptoms, signs, abnormal results of laboratory or other investigative procedures, and ill-deﬁned conditions regarding which no diagnosis classiﬁable elsewhere is recorded. **: less than 1% of diagnoses; therefore summed up. Contains:
"congenital anomalies", "diseases of the blood and blood-forming organs",
"certain conditions originating in the perinatal period".
Diagnoses according the ICD 9
classiﬁcation

Calls for service

Gender

Number
[n]

Percent
[%]

Number
male [n]

Percent
male [%]

Factors inﬂuencing health status and contact
with health service

91

18.8

61

67

Injury and poisoning

77

16.0

65

84.4

Symptoms, signs, and ill-deﬁned conditions*

66

13.7

46

69.7

Diseases of the digestive system

46

9.5

38

82.6

Diseases of the circulatory system

37

7.7

31

83.8

Diseases of the musculoskeletal system and
connective tissue

32

6.6

23

71.9

Diseases of the nervous system and sense
organs

29

6.0

21

72.4

Diseases of the respiratory system

26

5.4

19

73.1

Infectious and parasitic diseases

22

4.6

15

68.2

Diseases of the genitourinary system

14

2.9

12

85.7

Mental disorders

13

2.7

10

76.9

Diseases of the skin and subcutaneous tissue

8

1.7

4

50.0

Endocrine, nutritional and metabolic
diseases, and immunity disorders

7

1.5

6

85.7

Complications of pregnancy, childbirth, and
the puerperium

6

1.2

0

0.0

Neoplasms

5

1.1

2

40.0

others**

3

0.6

3

100.0

482

100.0

356

73.9

total
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and 11.0% of the documented patients were “medically referred” to a physician or
specialist. 6.2% of the evaluated calls for service required “evacuations and/or repatriations” and 0.8% of the calls for service needed the organization of “return of mortal remains”.
“Outpatient care” was oﬀered predominantly to patients, who called due to “diseases
of the genitourinary system” (42.9%) or “diseases of the respiratory system”
(38.5%), Patients who received “inpatient care” suﬀered mostly from “complications
of pregnancy, childbirth and the puerperium” (33.3%) or “diseases of the digestive
system” (31.7%) (Table 3).
Of the 30 patients requiring “evacuation and/or repatriation” males were disproportionately represented (86.7% of male patients vs. 13.3% of female patients requesting
“evacuation and/or repatriation”; p-value ¼ 0.03) and mostly due to “injury and
poisoning” (n ¼ 12), followed by “diagnoses of the circulatory system” (n ¼ 5),
mental disorders (n ¼ 3) and “symptoms, signs and ill-deﬁned conditions” (n ¼
3). Of note, almost a third (27.3%) of patients with a mental disorder required “evacuation and/or repatriation” (Table 4).
During our study period, the International SOS received 13 calls for service because
of “return of mortal remains”. Just 4 of these calls were encoded with any diagnoses
or description: “acute myocard infarct unspeciﬁc site [410.9]”, “intracerebral hemorrhage [431]”, “death occurring in less than 24 hours from onset of symptoms, not
otherwise explained [798.2]” and “unspeciﬁed diseases of blood and bloodforming organs [289.9]”. All of these patients were male.

4. Discussion
Our data showed that business travelers to China, who were supported by the
assistance medicine provider International SOS within the period 2011e2013,
called mainly because of “factors inﬂuencing health status and contact with
health service”. If the patients reported diseases or health problems, these
were predominantly “injury and poisoning” or “symptoms, signs, and illdeﬁned conditions.
The medical services provided were mainly "medical advices" or the referral of
“outpatient care”. As many travelers experience adverse health events during their
stay and the access to medical care may be complicated in foreign cultures, medical
guidance might be helpful in diﬀerent situations and conditions.
There is some evidence, that injuries and psychiatric diseases were more frequent in
occupational travelers (especially expatriates) than in general travelers, who suﬀer
mostly from diarrhea, respiratory tract infections, skin rashes or fever [7, 12, 13].
Our study revealed that many calls for medical services were due to “injury and
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Table 3. Provided types of medical services according to reported diseases and conditions identiﬁed in German business travelers to China (n ¼ 482). *:
this section includes symptoms, signs, abnormal results of laboratory or other investigative procedures, and ill-deﬁned conditions regarding which no
diagnosis classiﬁable elsewhere is recorded. **: less than 1% of diagnoses; therefore summed up. Contains: "congenital anomalies", "diseases of the
blood and blood-forming organs", "certain conditions originating in the perinatal period" ***: return of mortal remains.
Diseases and conditions [ICD 9]

Calls for service

Types of service

Number [n]

Medical
advice [%]

Outpatient
care [%]

Inpatient
care [%]

Referral
[%]

Evac./Repat.
[%]

RMR ***
[%]

Medical
others [%]

Factors inﬂuencing health status and contact
with health service

91

41.8

19.8

14.4

16.5

0

0

7.7

Injury and poisoning

77

32.5

24.7

16.9

5.2

15.6

0

5.2

Symptoms, signs, and ill-deﬁned conditions*

66

42

28

12

14

2

2

0

Diseases of the digestive system

46

31.7

17.1

31.7

12.2

4.9

0

2.4

Diseases of the circulatory system

37

21.6

24.3

27

8.1

13.5

5.4

0

Diseases of the musculoskeletal system and
connective tissue

32

34.4

31.3

15.6

12.5

3.1

0

3.1

Diseases of the nervous system and sense
organs

29

48.3

27.6

13.8

6.9

3.5

0

0

Diseases of the respiratory system

26

34.6

38.5

15.4

7.7

3.9

0

0

Infectious and parasitic diseases

22

36.4

27.3

22.7

9.1

4.6

0

0

Diseases of the genitourinary system

14

35.7

42.9

7.1

14.3

0

0

0

Mental disorders

36.4

27.3

9.1

0

27.3

0

0

8

62.5

12.5

0

25

0

0

0

Endocrine, nutritional and metabolic
diseases, and immunity disorders

7

57.1

0

14.3

14.3

0

0

14.3

Complications of pregnancy, childbirth, and
the puerperium

6

16.6

33.3

33.3

0

0

0

16.6

Neoplasms

5

20

60

0

0

20

0

0

Others**

3

0

33.3

33.3

0

0

33.3

0

482

37.8

25.1

16.6

11

6.2

0.8

2.5

Total
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13

Diseases of the skin and subcutaneous tissue
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Table 4. Reported diseases and conditions identiﬁed in German business travelers to China that caused evacuation and/or repatriation (n ¼ 30). *: this section
includes symptoms, signs, abnormal results of laboratory or other investigative
procedures, and ill-deﬁned conditions regarding which no diagnosis classiﬁable
elsewhere is recorded. **: less than 1% of diagnoses; therefore summed up.
Contains: "congenital anomalies", "diseases of the blood and blood-forming
organs", "certain conditions originating in the perinatal period".
Diseases and conditions [ICD 9]

Number of evacuated/repatriated patients

Factors inﬂuencing health status and contact
with health service
Injury and poisoning

n¼0
n ¼ 12 [15.6%]

Symptoms, signs, and ill-deﬁned conditions*

n ¼ 3 [5.9%]

Diseases of the digestive system

n ¼ 2 [4.9%]

Diseases of the circulatory system

n ¼ 5 [13.5%]

Diseases of the musculoskeletal system and
connective tissue

n ¼ 1 [3.2%]

Diseases of the nervous system and sense
organs

n ¼ 1 [3.5%]

Diseases of the respiratory system

n ¼ 1 [3.9%]

Infectious and parasitic diseases

n ¼ 1 [4.5%]

Diseases of the genitourinary system
Mental disorders

n¼0
n ¼ 3 [27.3%]

Diseases of the skin and subcutaneous tissue

n¼0

Endocrine, nutritional and metabolic
diseases, and immunity disorders

n¼0

Complications of pregnancy, childbirth, and
the puerperium

n¼0

Neoplasms
Others**
Total

n ¼ 1 [20.0%]
n¼0
n [ 30

poisoning” (16.0%) if patients suﬀered from a disease or health problem, but “mental
disorders” were reported just in 2.7% of these cases.
The patients of our study who called for medical service were mainly male
(73.9%). Most of these male patients called due to “injuries or poisoning” (n ¼
63), “factors inﬂuencing health status and contact with health services” (n ¼
58) or “symptoms, signs, and ill-deﬁned conditions (n ¼ 45). Previous studies
have also found that travelers with fatal injuries are most often male [14, 15,
16, 17, 18]. Our data support these results as 100% of the travelers who died
abroad were male and injured or poisoned patients were more often males than
females (84.4% males). Other evidence suggests that male gender might be linked
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with lower general morbidity while travelling and women are proportionately
more likely than men to suﬀer from acute diarrhea, chronic diarrhea, irritable
bowel syndrome, upper respiratory tract infection, urinary tract infection, psychological stressors, oral and dental conditions, or adverse reactions to medication
[18, 19, 20]. Nonetheless, we could not ﬁnd evidence that women suﬀer from speciﬁc pathologies more often than male travelers.
As the values for age are missing in 26.8% of all calls for medical service in our
study, it is hardly possible to state anything reliable on age and observed diagnoses.
Fatal injuries while traveling are mostly caused by accidents, drowning and homicide, whereas no deadly injuries are often due to traﬃc accidents, falls and leisure
activities [16, 21, 22, 23]. Data on Finnish travelers (leisure and business travelers) with health problems abroad during 2010e2012 supported by another assistance medicine provider could show, that infections were the most common health
problem accounting for 60% of all cases, whereas injuries accounted for 14.0% of
all calls for service, 17.1% of these injuries were fractures [24]. While our data
conﬁrmed the relevance of “injury and poisoning”, “fractures” contributed considerably to this number of calls for service accounting for 36.4% of all “injury and
poisoning”. These ﬁndings may be due to the high rates of traﬃc accidents in
China [25].
A more detailed investigation of the mentioned dataset published in 2017 found that
gastroenteritis was the most common diagnosis (38%) followed by respiratory tract
infections (34%) [26]. In our analysis, 1.5% of all calls for service were due to infections of the digestive system (n ¼ 7) and 4.7% because of respiratory tract infections
(n ¼ 23). Other studies identiﬁed diarrhea as the most frequent infection among travelers originating in high income areas of the world with destinations in lower- and
middle-income countries. However, in the past decade decreasing incidence rates
have been observed in countries with improving economies, particularly in East
Asia [12, 27, 28, 29, 30, 31]. In our study, we just identiﬁed 3 cases of diarrhea
(13.6% of all calls due to “infectious and parasitic diseases”). This might be due
to the type of data collection. Whereas most studies used self-administered questionnaires to study health problems, we evaluated calls for medical support [32, 33]. It
can be assumed that people will contact their assistance medicine provider just in
severe cases of diarrhea, whereas mild courses of the disease are documented in
self-administered questionnaires as well.
Furthermore, respiratory diseases were diagnosed more frequently than diarrhea
among international general travelers to China [34]. This ﬁnding correlates strongly
with our observations. We conclude that “infections and parasitic diseases” may
occur less frequently amongst business travelers because of high standard accommodation and altered behavior on business travels. Air pollution problems in China can
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hardly be avoided by individual behavior and may put travelers (leisure and business) at an increased risk of occurrence of respiratory problems.
Our ﬁndings show that “injury and poisonings” often lead to “evacuations and/or repatriations”, as well as they underline the correlation between “mental disorders”
and the risk of “evacuations and/or repatriations”.
Current literature identiﬁes diﬀerent reasons for repatriations, like infectious diseases or non-infectious diseases (predominantly injuries and mental disorders as
well) [6, 15, 35]. Further studies corroborate ﬁndings on the predominance of neurologic diseases in repatriated patients, and additionally highlight the importance of
cardiovascular diseases [35, 36].
Psychiatric disorders may be an underestimated cause of repatriations, which is especially interesting as expatriates seem to be particularly prone to mental disorders. Expatriates have been shown to have a consistently high incidence of aﬀective and
adjustment disorders [5]. Depression is the most common reason for psychiatric
assessment, with psychosomatic disorders, anxiety states, alcohol dependence and
acute psychosis occurring less frequently [33, 37].
It has been suggested to exclude employees with a medical and family history of severe psychiatric disorders from expatriate programs [37]. Although this measure
could be eﬀective we consider it hard to implement. On-site psychiatric and psychological support and so called counselling may be a more practical approach.
This study is primarily descriptive and some of the observed associations are unadjusted. Hence more analytical studies would be needed to clarify associations.
Furthermore, the total number of all business travels supported by International
SOS was not disclosed. This study focused on German business travelers to China
and may not be representative for business travelers from other industrialized countries traveling to destinations other than China. Only calls for service were documented by International SOS. It was therefore not possible to calculate the
cumulative incidence of all diseases and conditions in business travelers to China
in general.
Also, ICD-9 coding was not always accurate: in some cases symptoms were coded
instead of diseases. Consequently, the symptom’s origin remained unclear. Despite
these limitations the large sample size of this study allows insight into the medical
needs of business travelers in China.

5. Conclusions
Most contacts with the analyzed medical assistance provider were due to contacts
with health services without acute need for medical aid followed by “injury and
poisonings”. Non-communicable diseases like “diseases of the circulatory system”
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played an important role, too. “Evacuation and/or repatriation” was frequently
needed in patients with injuries and poisoning or those with “mental disorders”.
A strategy to decrease repatriations should aim at reducing injuries and psychiatric
diseases and could for example involve strict driving policies as well as pre-travel
psychiatric assessment. Pre-travel arrangements, such as travel insurance contracts
and provision of on-site medical support by assistance medical providers or corporate medical teams might address the employee’s needs. Not a comparison of
occupational vs leisure travelers is needed but prospective network studies of
business travelers that allow for a comprehensive analysis of health risk in business travelers and of relevant risk factors. Based on such insights, travel medicine
may take a new direction not only to address the many unanswered questions
regarding traveller’s health, but also addressing the health needs of the world’s
migrants on ﬁrm evidence [2, 38].

Declarations
Author contribution statement
Linda Sanftenberg: Analyzed and interpreted the data; Wrote the paper.
Michaela Kramer: Performed the experiments; Analyzed and interpreted the data;
Contributed reagents, materials, analysis tools or data.
Stefan Esser: Conceived and designed the experiments; Contributed reagents, materials, analysis tools or data.
J€
org Schelling: Conceived and designed the experiments.

Funding statement
This research did not receive any speciﬁc grant from funding agencies in the public,
commercial, or not-for-proﬁt sectors.

Competing interest statement
The authors declare the following conﬂict of interests: Dr. med. Stefan Esser is
working with the assistance medicine provider “International SOS GmbH” and provided the analyzed dataset. The other authors declare no conﬂict of interest.

Additional information
No additional information is available for this paper.

Acknowledgements
We thank Dr. Crispin for advice in statistical analysis.

11

https://doi.org/10.1016/j.heliyon.2019.e01237
2405-8440/Ó 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Article Nowe01237

References
[1] D. Glaesser, J. Kester, H. Paulose, A. Alizadeh, B. Valentin, Global travel patterns: an overview, J. Trav. Med. 24 (4) (2017) tax007-tax.
[2] J. Torresi, R. Steﬀen, Redeﬁning priorities towards graded travel-related infectious disease research, J. Trav. Med. 24 (6) (2017).
[3] K.M. Angelo, P.E. Kozarsky, E.T. Ryan, L.H. Chen, M.J. Sotir, What proportion of international travellers acquire a travel-related illness? A review of the
literature, J. Trav. Med. 24 (5) (2017) tax046.
[4] L.H. Chen, K. Leder, K.A. Barbre, P. Schlagenhauf, M. Libman, J. Keystone,
et al., Business travel-associated illness: a GeoSentinel analysis, J. Trav. Med.
25 (1) (2018) tax097.
[5] P.-L. Lim, P. Han, L.H. Chen, S. MacDonald, P. Pandey, D. Hale, et al., Expatriates ill after travel: results from the geosentinel surveillance network,
BMC Infect. Dis. 12 (1) (2012) 386.
[6] S. Toner, D.H. Andree Wiltens, J. Berg, H. Williams, S. Klein, S. Marshall, et
al., Medical evacuations in the oil and gas industry: a retrospective review
with implications for future evacuation and preventative strategies, J. Trav.
Med. 24 (3) (2017) taw095.
[7] D. Patel, Occupational travel, Occup. Med. 61 (1) (2011) 6e18.
[8] M. Druckman, P. Harber, Y. Liu, R.L. Quigley, Country factors associated
with the risk of hospitalization and aeromedical evacuation among expatriate
workers, J. Occup. Environ. Med. 54 (9) (2012) 1118e1125.
[9] G. Giorgi, F. Montani, J. Fiz-Perez, G. Arcangeli, N. Mucci, Expatriates’ multiple fears, from terrorism to working conditions: development of a model,
Front. Psychol. 7 (2016) 1571.
[10] M.G. Birdseye, J.S. Hill, Individual, organizational/work and environmental
inﬂuences on expatriate turnover tendencies: an empirical study, J. Int. Bus.
Stud. 26 (4) (1995) 787e813.
[11] I. Chan, M. Leung, A. Liu, Occupational health management system: a study of
expatriate construction professionals, Accid. Anal. Prev. 93 (2016) 280e290.
[12] R. Steﬀen, Epidemiology of travellers’ diarrhea, J. Trav. Med. 24 (Suppl. 1)
(2017) S2eS5.
[13] K. Leder, R. Steﬀen, J.P. Cramer, C. Greenaway, Risk assessment in travel
medicine: how to obtain, interpret, and use risk data for informing pre-travel
advice, J. Trav. Med. 22 (1) (2015) 13e20.

12

https://doi.org/10.1016/j.heliyon.2019.e01237
2405-8440/Ó 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Article Nowe01237

[14] K. Guptill, S.W. Hargarten, T.D. Baker, American travel deaths in Mexico.
Causes and prevention strategies, West. J. Med. 154 (2) (1991) 169.
[15] T.D. Baker, S.W. Hargarten, K.S. Guptill, The uncounted dead–American civilians dying overseas, Publ. Health Rep. 107 (2) (1992) 155.
[16] S.W. Hargarten, T.D. Baker, K. Guptill, Overseas fatalities of United States
citizen travelers: an analysis of deaths related to international travel, Ann.
Emerg. Med. 20 (6) (1991) 622e626.
[17] P. Prociv, Deaths of Australian travellers overseas, Med. J. Aust. 163 (1)
(1995) 27e30.
[18] J.E. Sniezek, S.M. SMITH, Injury mortality among non-US residents in the
United States 1979e1984, Int. J. Epidemiol. 20 (1) (1991) 225e229.
[19] P. Schlagenhauf, L.H. Chen, M.E. Wilson, D.O. Freedman, D. Tcheng,
E. Schwartz, et al., Sex and gender diﬀerences in travel-associated disease,
Clin. Infect. Dis. 50 (6) (2010) 826e832.
[20] D.R. Hill, Health problems in a large cohort of Americans traveling to developing countries, J. Trav. Med. 7 (5) (2000) 259e266.
[21] W.J. Isom, Y.-D. Accilien, S.B. Chery, D. Mederos-Rodriguez, J.D. Berne,
Patterns of injury amongst cruise ship passengers requiring hospitalisation,
Int. Marit. Health 69 (4) (2018) 243e247.
[22] I. Long, G.T. Flaherty, Traumatic travels e a review of accidental death and
injury in international travellers, Int. J. Travel Med. Global Health 6 (2) (2018)
48e53.
[23] S. Wadhwaniya, A.A. Hyder, Pre-travel consultation without injury prevention
is incomplete, J. Trav. Med. 20 (4) (2013) 217e220.
[24] H. Siikamaki, P. Kivela, M. Fotopoulos, J. Ollgren, A. Kantele, Illness and
injury of travellers abroad: Finnish nationwide data from 2010 to 2012, with incidences in various regions of the world, Euro Surveill. 20 (19) (2015) 15e26.
[25] W.H. Organization, Deaths on the Roads. Based on the WHO Global Status
Report on Road Safety 2018, 2018 [Available from: https://www.who.int/
violence_injury_prevention/road_safety_status/2018/en/.
[26] H. Siikam€aki, P. Kivel€a, M. Fotopoulos, A. Kantele, A closer look at travellers’ infections abroad: Finnish nationwide data with incidences, 2010 to
2012, Trav. Med. Infect. Dis. 15 (2017) 29e36.
[27] M.S. Riddle, B.A. Connor, N.J. Beeching, H.L. DuPont, D.H. Hamer,
P. Kozarsky, et al., Guidelines for the prevention and treatment of travelers’

13

https://doi.org/10.1016/j.heliyon.2019.e01237
2405-8440/Ó 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Article Nowe01237

diarrhea: a graded expert panel report, J. Trav. Med. 24 (Suppl. 1) (2017)
S57eS74.
[28] G. Hitch, N. Fleming, Antibiotic resistance in travellers’ diarrhoeal disease, an
external perspective, J. Trav. Med. 25 (Suppl. 1) (2018) S27eS37.
[29] M.S. Riddle, C.D. Ericsson, R.L. Gutierrez, C.K. Porter, Stand-by antibiotics
for travellers‘ diarrhoea: risks, beneﬁts and research needs, J. Trav. Med. 25
(1) (2018) tay099etay.
[30] C.M. McGrath, K. Leder, Travellers’ diarrhoeada survey of practice, J. Trav.
Med. 24 (2) (2017).
[31] H.L. DuPont, R. Steﬀen, Use of antimicrobial agents for treatment and prevention of travellers’ diarrhoea in the face of enhanced risk of transient fecal carriage of multi-drug resistant enterobacteriaceae: setting the stage for consensus
recommendations, J. Trav. Med. 24 (Suppl. 1) (2017) S57eS62.
[32] D. Reid, J.H. Cossar, Epidemiology of travel, Br. Med. Bull. 49 (2) (1993)
257e268.
[33] C.M. Pierre, P.L. Lim, D.H. Hamer, Expatriates: special considerations in pretravel preparation, Curr. Infect. Dis. Rep. 15 (4) (2013) 299e306.
[34] X.M. Davis, S. MacDonald, S. Borwein, D.O. Freedman, P.E. Kozarsky,
F. von Sonnenburg, et al., Health risks in travelers to China: the GeoSentinel
experience and implications for the 2008 Beijing Olympics, Am. J. Trop. Med.
Hyg. 79 (1) (2008) 4e8.
[35] R.M. Hasler, S. Albrecht, A.K. Exadaktylos, R. Albrecht, Repatriations and
28-day mortality of ill and injured travellers: 12 years of experience in a Swiss
emergency department, Swiss Med. Wkly. 145 (2015) w14208.
[36] H. Khurana, Y. Mehta, S. Dubey, Air medical transportation in India: our
experience, J. Anaesthesiol. Clin. Pharmacol. 32 (3) (2016) 359e363.
[37] M.F. Foyle, M.D. Beer, J.P. Watson, Expatriate mental health, Acta Psychiatr.
Scand. 97 (4) (1998) 278e283.
[38] N. Marano, K.M. Angelo, R.D. Merrill, M.S. Cetron, Expanding travel medicine in the 21st century to address the health needs of the world’s migrants, J.
Trav. Med. 25 (1) (2018).

14

https://doi.org/10.1016/j.heliyon.2019.e01237
2405-8440/Ó 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

