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i 

Útdráttur 

Bakgrunnur: Fjöldi ferðamanna sem heimsækja Ísland hefur meira en tvöfaldast frá árinu 

2010. Fyrir litla þjóð eins og Ísland hefur þessi öri vöxtur haft áhrif á innviði landsinns, þar 

á meðal heilbrigðiskerfið og björgvunarsveitirnar.  

Tilgangur og markmið: Markmið rannsóknarinnar var að gera faraldsfræðilega rannsókn 

á heilsuvandamálum erlendra ferðamanna. Skoða tíðni veikinda og slysa, kanna orsakir og 

tegundir slysa, hvar þau verða og greina lýðfræðileg mynstur og vaxtahraða tíðni.  

Aðferðafræði:Rannsóknin var aftursæ og nýtt voru sjúkragögn frá  Landsspítalanum, þar 

sem skoðaðar voru allar komur erlendra ferðamanna frá 2010 - 2014, alls 6.702 ferðamenn. 

Notuð var lýsandi greining til að skoða samband milli lýðfræðibreyta og NOMESCO 

breyta, sem tilgreina m.a. komuástæðu, staðsetningu slyss og tegund atburðar og slyss.   

Niðurstöður:Heildarkomur ferðamanna jukust um 65% frá 2010-2014. En hlutfallsleg 

tíðni koma lækkaði á sama tíma. Ferðamenn sem voru með hæstu komutíðnina voru; US 

(13%), Þýskaland (10,8%) og UK (10,7%). Þeir sem voru með hlutfallslega mestu tíðnina, 

voru Spánn og Ítalía. Algengasti slysstaðurinn var í opinni náttúru (15,4%). Föll voru lang 

algengasta áverka komuástæðan 58%, sérstaklega hjá eldri konum. 

Ályktun: Niðurstöður rannsóknarinnar gáfu gagnlegar upplýsingar og yfirlit yfir veikindi 

og áverka, lýðfræðileg mynstur, tíðni, hlutfallslega tíðni, vöxt og tegund áverka, sem hafði 

ekki áður verið mælt hér á landi og ættti því að auka við þekkingu á sviðinu.   

Abstract 

Introduction: The number of foreign tourists visiting Iceland has more than doubled since 

2010. For a small nation like Iceland such rapid tourism growth puts a strain on its 

infrastructure including healthcare service and search and rescue squads.  

Purpose and goals: The object of the study was to explore the frequency and 

epidemiology of health issues affecting tourist. Identifying; demographic patterns, types of 

health problems, activities and locations involved in injuries and mode of injuries.  

Methods: Retrospective study using ED presentations data from Landsspítali Hospital.  

Sample included all foreign nationals who attended the ED from 2010-2014. 6.702 cases. 

Descriptive statistical analysis was used to explore relationships between variables 

including; reason for contact, place of occurrence, activity and mode of injury.  

Results: 65% increase in tourist ED presentations, although the incidence proportion rate 

declined same time. Tourists from the US (13%), Germany (10,8%), and the UK (10,7%), 

had the highest presentation volume, however tourists from Spain, and Italy, 

proportionately required the most frequent  medical care. The most common place of 

injury occurrence was open nature 15,4%. Falls were by far the main cause of injury ED 

presentations 58%, Females particularly older ones were more likely to seek medical care 

due to a fall injury.  

Conclusions: The results from the study provided a useful overview of tourist injury and 

illness demographic patterns, prevalence, growth-rate, incidence rate and injury mode, 

which were previously unknown in Iceland, and thus the study provides valuable 

knowledge to the field.  
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1  Introduction 

The increase in tourist arrivals in Iceland has been well documented in recent years. There 

were 1.289.140 tourists that visited Iceland in 2015, a 29,2% increase from the previous 

year (ferdamalastofa, 2016). In recent months there have been reports and discussions 

regarding tourist accidents and the added pressure and financial strain they are putting on 

rescue services (Haraldsson, 2016; Jónsson, 2015). However there has not been much 

public attention on the impact of tourist health issues in general on the healthcare system, 

with the rise in visitor volume.  

Studies suggest that tourists might be at more risk of experiencing illness or injury than 

non-travellers. Reasons may include; exposure to unfamiliar environment, increased time 

spent participating in risky activities, inability to understand safety instructions due to 

language barriers, unfamiliarity with laws and culture and relaxed vacation attitude which 

could include alcohol consumption. (Guptill et al., 1991; Philip & Hodgkinson, 1994; 

Wilks et al., 1999).  

The subject is considered to be under researched, the majority of the studies have been 

focused on the adventure tourism sector and on travel illness in small tropical areas. 

However those who have been conducted indicate that tourists impose a lot of strain on 

health and safety services on tourism destinations (Wilks & Oldenburg, 1995, Nichol, 

Wilks & Wood, 1996). With tourism on the rise there is an increased need to understand 

and define health and safety needs of tourists traveling to Iceland. To be able to design 

targeted safety and prevention programs and adapt the health care system to the growing 

demand, there is a need to identify and evaluate the health issues affecting tourists. (Wilks 

& Atherton, 1994; Bentley, Page & Laird, 2000).  

Hospital records are one of the most promising, yet underdeveloped, sources of knowledge 

on tourist health and safety (Wilks & Page, 2003). They are a valuable source of 

information on tourist health problems. The study uses emergency department presentation 

data from Landsspítali University Hospital to identify demographic patterns, injury and 

illness rates, mode of injury, and place of occurrence, activities and growth rates to present 

an overview of tourist presentations at the emergency department.  
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2 Literary Review  

This chapter will start by discussing destination image, safety perception and the impact of 

negative events and publicity on tourism markets. The second section will explore whether 

tourists are more at risk of requiring medical assistance than the non-travelling population, 

by reviewing various studies on the subject. The chapters that follow examine the impact, 

prevalence, demography and type of illness and injuries occurring in the tourist population, 

and their role in tourist mortality and morbidity. The final chapter in the literary review 

focuses on Iceland, and how the rapid growth in tourism has affected the healthcare system 

and search and rescue services.       

2.1 Tourism and Risk 

This section will illustrate how economically important tourism has become both globally 

and in Iceland and how fragile it is to negative events. It will discuss how destination 

image is an important factor in travel purchase behaviour and how safety and media reports 

contribute to that image. Most studies on tourist safety and market reaction to perceived 

risk, involve high impact or dramatic events such as terrorism or natural disasters. This 

chapter will contain examples of such events to emphasise how reactive the tourism sector 

is to negative events, though the focus of this study is on tourism activities on a smaller 

scale, such as injuries and individual health concerns. 

2.1.1 Safety and Destination Image 

Tourism is now one of the fastest growing economic sector in the world. It is a large 

contributor to socio-economic progress in lower-income-countries and the main income 

source for many of them (World Tourism Organization, 2016). In Iceland the economic 

impact of tourism has been substantial and it is now generating more income then the 

fisheries industry and aluminium production. Tourism’s share of foreign exchange 

earnings has grown from 18,8% to 31% between the years 2010 and 2015 according to 

measurements on the export of goods and services (Viðskiptablaðið, 2014; Ferðamálastofa, 

2016). Given the part that tourism plays in socio-economic development around the world, 

it should be clear how imperative it is to sustain its progress and prosperity. Destination 

image plays a crucial part in the individual’s travel purchase decision making (Chon, 1990; 

Zhang, Fu, Cai & Lu, 2014). Safety is one of the factors contributing to a destination´s 

image and a key factor in the selection of destinations (Greenway, 1996; Page & Meyer, 

1996). Negative events can have a significant effect on that image and deter potential 

tourists from traveling to the affected country or even region (Bovet, 1994; World Tourism 

Organization, 1996; Clift & Page, 1996; Nicol et al., 1996). Most travellers avoid 

destinations that are considered to be dangerous or risky. When in the process of selecting 

a destination most people will evaluate the pros and cons of their places of interest. If their 

first choice is perceived to be risky they will swap it for another destination, even if their 

second choice is less interesting (Sönmez & Graefe, 1998). Negative events could be 

anything from terrorist attacks and natural disasters to airplane crashes or activities that are 

perceived to be of high risk at a destination.  
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2.1.2 Impact of Negative Events 

Terrorism 

Terrorist attacks, especially those targeting tourists, can have a considerable impact on the 

tourism sector of a particular region or globally as the 9/11 attacks of 2001 in New York 

demonstrated. Not only did the tourism sector in the U.S experience a drastic decline in 

revenues but the attacks also had a tremendous domino effect on other sectors of the 

economy and tourism globally (Pizam & Fleischer, 2002; Bonham, Edmonds & Mak, 

2006) There was substantial terrorist activity during the mid-eighties, with a string of 

highly publicized attacks in 1985 and 1986, which included several flight hijackings and 

hotel bombings. This, along with military confrontation in Libya, caused nearly 2 million 

Americans to change their European travel plans in 1986, 30% decrease from the previous 

year (Richter & Waugh, 1986 cited in Sönmez & Graefe, 1998). The popular tourist island 

of Bali experienced one of the most deadly terrorist attacks targeting tourists in 2002 and 

again, though much less fatal, in 2005. Following the 2002 attack there was a 57% decline 

in number of international visitors, hotel occupancy rate plummeted from the October 

average of 70% down to 18% and 2,7 million tourism workers were left unemployed (ET 

Global Travel Industry News, 2012; Inside Indonesia, 2008).  

Disease epidemics 

The global tourism industry has also been hit by various infectious diseases. Most notable 

being the outbreak of SARS or Severe acute respiratory syndrome, a viral respiratory 

disease which caused major health problems in Asia in 2002-2003. There were more than 

8.000 cases and 774 deaths reported in multiple countries with the majority of cases in 

Hong Kong. Even though the case-fatality rate of those infected was fairly low (9,6%), 

there was great global concern for this new disease, causing borders being closed, public 

advise against travel to the region and thousands of people placed in quarantine. 

International travel to the affected areas fell by 50-70% and hotel occupancy rate across 

Hong Kong was down to 15% compared to the usual 82%. This resulted in losses of over 

20 billion UDS in terms of GDP in the region. Other diseases have impacted tourism such 

as the Avian Flu epidemic, which caused concern with a case-mortality rate of 59%, 

various foot and mouth disease outbreaks including some in the UK, where the outbreak 

had larger adverse effects on GDP through reductions in tourism than through other effects 

(Blake, Sinclair & Sugiarto, 2003; BBC, 2003; Kuo, Chen, Tseng, Ju & Huang, 2008).  

Natural disasters 

Natural disasters have had an effect on tourism around the world, these include 

earthquakes, floods, landslides, wildfire, hurricanes and tsunamis. One of the most 

memorable natural disaster in recent years was the tsunami that devastated the Indian 

Ocean Basin on December 26th 2004. The tsunami was the worst in history, claiming over 

230 thousand lives in various countries and left 1,7 million people displaced. Countries 

that were most effected were Indonesia, Sri Lanka, India and Thailand, which had the 

highest proportion of tourist fatalities and injuries. Which is likely the reason for the media 

attention given to southern Thailand (CNN, 2013; Calgaro & Lloyd, 2008). The revenue 

from foreign tourists declined by 99,4% in the popular tourist region Phang Nga and even 

though neighbouring regions were not as badly affected by the tsunami and still had 

relatively good infrastructure, their tourist arrival numbers were still low and not 

proportionate to the damage done (Birkland, Little & Wallace, 2006). In Iceland the risk of 
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natural disasters include volcanic activity, earthquakes, glacier floods and snow avalanches 

(Einarsson, 1991). The most well-known natural disaster in Iceland was the eruption of 

Eyjafjallajökull in 2010. It gained immense media attention, mostly because of the effect it 

had on air travel in Europe and the US. Tour operators in Iceland were flooded with 

cancelations and the rate of new bookings dropped substantially immediately following the 

eruption, although booking rates recovered as the season progressed (Ferðamálastofa, 

2016).  

Accidents 

Accidents can have an effect on tourism demand as demonstrated in a survey by Bentley, 

Page, & Laird (2001a) in which safety concerns were found to be the main deterrent to 

Japanese tourists to travel to New Zealand. These perceptions were believed to have been 

strongly influenced by media reports in Japan regarding scenic flight crashes in New 

Zealand in which Japanese tourists were killed.  

Media 

With media-networks reporting news 24 hours a day from around the world and social 

media giving everyone a public forum, every notable event is publicized. The media can 

therefore have a big impact on perceived safety and image of a destination, and incidents 

involving tourists seem to gain a lot of interest and tend to be sensationalized (Wilks, 

Watson, & Faulks, 1999). According to Sweeney & Associates (1991) word-of-mouth 

referrals are one of the main sources of information in holiday decision making. So with 

the rise of social media, the individual´s experience becomes very important to the 

development of destination image. This means even though there is no dramatic highly 

publicized catastrophe, small cases such as injuries or infections may impact the 

destination image and bookings.  

Chapter summary 

Tourism is now the largest economic sector in Iceland (Ferðamálastofa, 2016), and thus 

important for it to thrive. Negative events can adversely impact a destination´s image and 

arrival rates, as the cases from 9/11, the Boxing day-tsunami and the SARS outbreak 

demonstrate. With increased media coverage and social media, even smaller scale events 

such as injuries and illness have the potential to negatively affect tourism.  

2.2 Tourists vs. Locals 

This section examines whether tourists are more prone to experience adverse health issues 

than local residents. It reveals the differences between travellers and non-travellers, factors 

such as mortality and injury rates, injury type and demographic variations, by reviewing 

studies on the subject. Recognizing risk levels, activities and environments where tourists 

seem to be more prone to injuries than non-travellers is important when designing targeted 

safety strategies.      

2.2.1 Are Tourists More at Risk? 

There are many definitions available to describe what constitutes a tourist, they differ in 

many respects such as the reason for travel or length of stay, but most agree that it takes 

the individual out of his or hers usual environment (World Tourism Organization, 2014; 



6 

OECD, 2006; Samgönguráðuneytið, 1996). This means risk will always be a factor for 

tourists, since being exposed to unfamiliar environment and culture puts the individual at 

greater risk of being involved in incidents causing harm (Hargarten, Baker & Guptill, 

1991). While travelling, tourists are exposed to different cultures, languages and customs 

and they are likely to engage in unfamiliar activities. The environment in which tourists are 

accommodated, the attractions they visit, the transportation they use and the activities they 

pursue all have risk factors associated with their use (Phillip & Hodgkinson, 1994).  

 

To determine whether tourists are indeed more prone to health hazards than the general 

population, there have been a few studies. Three types of approaches have been used to 

examine this. The first one examines national databases and compares the mortality rates 

of non-resident visitors by country of origin with resident population data. Such studies 

have been performed in the US and the EU (Bauer, Körmer & Sector, 2005; Sniezek & 

Smith, 1991). However the data in the national databases is consistently limited, either not 

discriminating foreign visitors or excluding them from records. The second approach is to 

analyse the databases that include the individuals who die abroad and compare the 

mortality rates with the general population rates and/or the rates of the local population of 

the destination country (Lunetta, 2010). The studies using the second method have been 

restricted to US, Australian, Canadian, Scottish and Finnish citizens (Tonellato, Guse & 

Hargarten, 2009; MacPherson, Gushulak & Sandhu, 2007; Paixo, Dewar, Cossar, Covell & 

Reid, 1991). The third type uses hospital admission records to examine variations in 

frequency rates and injury type between tourists and locals. There have been few such 

studies (Mitchell, Williamson & Chung, 2015). 

Finnish study 

In a study of deaths of Finnish residents abroad from 1969-2007, the mortality rates of 

residents that died abroad and of those who expired at home in Finland were compared and 

there was a significant difference. During the study period 6.894 Finnish residents died 

abroad and 1.830.381 died in Finland. 92% died of natural causes in Finland compared to 

66,8% of those who died abroad. The injury death rate for residents in Finland was 8% 

while being 26,7% for residents abroad, more than three times higher. Even though injury 

mortality rates are relatively high in Finland compared to other high-income countries. 

Among unintentional deaths, the proportion of land traffic accidents was 35% for deaths 

abroad and 28,7% for deaths in Finland. Similar ratio could be observed with drowning 

were the death rate was 15,6% abroad vs. 7,1% in Finland. (Lunetta, 2010).  

Australian study 

In a study that focuses on injury-related morbidity rather than mortality, hospital 

admissions data was used to compare injuries of international tourists in New South Wales 

(NSW) with those of residents of NSW, Australia. The data was from 2000 to 2009 and 

included information from all hospitals in NSW. For every 10.000 international tourists in 

NSW, 3 tourists were hospitalized following an injury, 11,3% of all tourist admissions. 

Compared with NSW residents, international tourists were 12 times more likely to have a 

hospitalized injury during domestic air transport and 3 times as likely to be hospitalized 

following a pedestrian incident. The younger females were more likely to experience 

cut/pierce events, poisoning or being exposed to environmental factors than NSW 

residents, while the younger males were more likely to be injured due to interpersonal 

violence (Mitchell et al., 2015). 
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Study review conclusion 

Several studies report that injury fatalities are more frequent among tourists than non-

tourists (Bauer et al., 2005; Tonellato et al., 2009; Lunetta, 2010; Paixo et al., 1991; 

Hargarten et al., 1991; MacPherson et al., 2007). US travellers to Mexico had an injury 

death rate of 51% compared to 7% for US residents (Guptill, Hargarten & Baker, 1991), 

US tourist mortality rate was reported by those same researchers to be 9,1 per 1.000 tourist, 

notably higher than the 7,6 per 1.000 US resident (Baker, Hargarten & Guptill, 1992). 

Tourists are not only more prone to fatal injuries they are also more at risk of sustaining 

non-fatal injuries, with injury rates as high as 30%, as reported by Bauer et al. (2005) in 

their European Union injury study. Comparing tourist risk per 100.000 person years of 

exposure with the domestic population risk,  there was a significant difference in all levels 

of monitoring with EU tourists displaying higher levels of risk in the following; A&E 

treatments 12.600 vs. 6.000, hospital admissions 3.000 vs. 2.300 and injury mortality 170 

vs. 37 (Bauer et al., 2005). 

2.2.2 Nature of Tourist Injuries   

Although study results on the subject vary, most agree that tourists are at greater risk of 

injury. The type of injuries that seem to occur more frequently in the tourist population 

than in the local population are predominantly motor vehicle accidents and drowning, 

though some studies comparing tourists and residents have also named mountain hiking, 

domestic air travel and falls. Age patterns also vary between the groups. (Bauer et al., 

2005; Mitchell et al., 2015; Tonellato et al., 2009).  

Traffic accidents 

The main cause of injury fatalities identified in the literature was traffic accidents, and they 

were one of the causes that displayed the greatest difference between travellers and non-

travellers. In the EU the 100.000 person risk for road injuries was 132 for tourists but only 

14 for the resident population (Bauer et al., 2005). In a study of US citizens, 37,8% of 

injury deaths of US travellers in the low to middle income Americas were vehicle crashes 

compared to 18,9% for residents of the area, a similar trend was identified for traffic 

accidents in Europe, US tourists 35, 9% vs. EU residents 16, 5%. (Tonellato et al., 2009). 

In Australia, older tourists were more likely to have a fall injury and tourists aged 35 and 

older more likely to be hospitalized due to motor vehicle injury than NSW residents. The 

older males were particularly at risk of car crashes but the female tourists were more likely 

to be involved in pedal or motor cycle accidents than the NSW residents (Mitchell et al., 

2015). 

Drowning 

There was also a significant difference in the frequency rate of drowning between 

travellers and residents observed in the literature. Drowning rates were significantly higher 

for US tourists than for US residents (Guptill et al., 1991), US tourists in the Americas had 

a drowning death rate of 13,1% vs. 4,6% for the local population and in some island 

nations the difference was a staggering 63,5% for the US citizens vs. 3,5% for the local 

population (Tonello et al., 2009). Similar ratios could be observed in the European Union 

with the 100.000 person years of exposure, drowning risk for tourists was 15 vs. 1 for the 

domestic population (Bauer et al., 2005). In NSW, Australia tourists were 5 times more 

likely to have a hospitalized water-transport injury or a near drowning experience (Mitchell 

et al., 2015).   
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Age profile 

Some of the studies revealed differences in age patterns between the domestic and non-

domestic populations. In the EU the tourist age group 25-64 had a higher frequency of 

injuries than the resident population at all levels of monitoring, A&E treatments, 

admissions and particularly fatalities (Bauer et al., 2005). In a US study there was a 

remarkable difference in the proportion of male deaths due to injuries (including homicide 

and suicide) in the 35-44 age group between US travellers, 83% and US residents, 34% 

(Guptill et al., 1991). The Finnish study also reported variations in age patterns between 

Finns at home and those travelling abroad .In Finland there was a peak in the frequency of 

injury deaths in the 45-49 age group and then a second more pronounced peak in the over 

65 age group. However the Finns who were travelling had the highest injury death rate in 

the 20-30 age group and then it decreased with age (Lunetta, 2010). 

Heightened risk 

The possible reason for this increased risk for travellers seems to be connected to travel 

itself. Exposure to unfamiliar environment; road, marine, wilderness and mountains. More 

time spent participating in recreational activities that could involve risks such as hiking, 

diving or swimming. Exposure to unfamiliar activities, customs and laws, such as driving 

on the other side of the road and relaxed attitudes during vacations, which could include 

alcohol consumption (Guptill et al., 1991; Philip & Hodgkinson, 1994; Wilks et al., 1999; 

Petridou, Askitopoulou, Vourvahakis, Skalkidis &Trichopoulos, 1997).  

Chapter summary 

The tourist experience will certainly involve a degree of risk (Page & Meyer, 1996) and the 

literature reveals that tourists are more prone to injuries than the local population, 

especially traffic accidents, domestic air travel and drowning. Tourists and locals have 

distinct age patterns. Safety management programs that target tourists must consider these 

differences. Tourists did not seem to be more prone to illness in the studies that compared 

travellers and non-travellers. This might however be explained by their design, as some 

studies that focus on illness indicate that pre-existing conditions might be exacerbated by 

travel and that travel related illness such as gastrointestinal issues are quite common 

among tourists (Couch, 1990; Morabito et al., 2004).    

2.3   Illness  

The following chapter will explore how various types of illnesses affect tourists and their 

use of healthcare service. Starting with pre-existing conditions and their contribution to 

tourist morbidity and mortality, admission rates compared to injuries and potential risk 

factors. Followed by a review of studies on travel related illness and its role in general 

epidemiology studies. Ending with a report on cruise ship passengers as an emerging high 

risk group.  
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2.3.1 Pre-Existing Medical Conditions 

Fatalities 

Travel medicine and tourism health research has understandably been focused on travel 

related illness and injuries, however natural causes are undeniably the most common cause 

of tourist deaths, up to 73% are natural deaths (Leggat & Wilks, 2009; MacPherson et al., 

2000, 2007). Studies consistently report cardiovascular issues being the leading cause of 

death contributing to 37-51% of all tourist fatalities (Sniezek & Smith, 1991; Hargarten et 

al., 1991; Paixo et al., 1991; Guptill et al., 1991). Death by natural causes is unsurprisingly 

increased with age, and men account for a large portion of those deaths, MacPherson 

(2000) reported that 68% of natural deaths were men. Cardiovascular disorders were 

responsible for the majority, with 75% of Ischemic heart disease fatalities involving men 

(Leggat & Wilks, 2009; Paixo et al., 1991). 

Travel as a risk factor 

It could be argued that these deaths would have occurred at home but some studies suggest 

that the stress and nature of travel could aggravate underlying conditions. “Some illnesses 

may be induced by travel itself, such as motion sickness and upsets to the circadian 

rhythms, unaccustomed exercise or the effects of altitude may exacerbate pre-existing 

cardiovascular or respiratory pathology” (Cossar, 2003). Air travel has been identified as a 

potential risk factor for sudden cardiac death. Couch (1990) observed that a unique subset 

of travellers died of sudden cardiac arrest shortly following long distance trans-meridian 

travel, the group was younger than the usual age for cardiac death. He postulated that the 

syndrome was caused by stress related to travel and time zone changes. Temperature 

variations may also increase cardiovascular related hospital admissions. “Hot weather 

conditions increase the rate of [myocardial infarction] admissions especially in young 

people, while cold weather conditions increase above the average rate of hospitalization of 

elderly” (Morabito et al., 2005). These potential risk factors associated with travel along 

with change in routine and activities that might make travellers susceptible to missed 

medicine doses and overexertion, could suggest that even though the rate of natural causes 

is higher for the non-travelling population there could be increased risk for tourists with 

chronic illnesses. Particularly when factoring in the healthy worker effect.   

Illness admissions     

Circulatory disorders are a less frequent cause of presentations at emergency departments 

(ED) or hospital admission than the death rate would imply, or around 11% for both, but 

it´s still the largest illness category (Eray et al., 2008; Nicol et al., 1996). The presentation 

and admission rate for various illnesses is quite high as reported in a Turkish study were 

the admission rate for illness was higher than for tourist injuries, 33% vs. 27% (Eray et al., 

2008). In an extensive Australian study on tourist admissions, circulatory disorders was the 

largest category (11,7%) of illness related admissions followed closely by digestive 

conditions (9,8%), genitourinary disorders (8,8%), respiratory diseases (6,3%) and then 

less frequent, infectious & parasitic diseases (4%), nervous system, neoplasms, 

musculoskeletal disorders, skin conditions, obstetrics and mental disorders (Nicol et al., 

1996). 
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Even though natural deaths and aggravation of pre-existing ailments might have occurred 

without travel and are not that relevant in the tourism concept they still have a big impact 

on the healthcare system. Many pre-existing illnesses treated are very resource-intensive, 

and may include complicated surgeries and extended length of stay, particularly for older 

patients (Walker et al., 1995; Eray et al., 2008,). Furthermore the quality of the medical 

treatment provided could influence the tourist´s perception of the destination.       

2.3.2 Travel Illness 

Infectious diseases (malaria, tuberculosis, hepatitis etc.) and diarrhoea are frequent health 

problems in low-income countries. Tuberculosis (TB) was responsible for 9,6 million 

people falling ill and 1,5 million deaths in 2014. Diarrhoea is also widespread and the 

second leading cause of death in children under five. According to WHO there are over 1,7 

billion cases globally each year, with 2,1 million fatalities occurring in 2000. Similar to the 

children who are most at risk in these areas, travellers visiting low-income countries are 

non-immune to the pathogens that are endemic in those areas, since they have not been 

able to develop immunity gradually. This makes the traveller more vulnerable to various 

diseases. Historically this has been an issue with travel, from merchant seamen and 

colonization to missionary work. Today, widespread vaccination has reduced this risk 

drastically and tourist fatalities due to infectious diseases are now quite rare, even in low-

income countries. Fatality studies report between 1-4% of deaths being due to infectious 

diseases (Baker et al., 1992; Guptill et al., 1991; MacPherson et al., 2000). However 

infections such as traveller’s diarrhoea although rarely fatal can cause the traveller to be 

incapacitated and in need of medical attention (Steffen, 2005; WHO, 2016; Cossar, 2003).   

Travel illness studies and limitations 

There have been quite a few studies on travel related illness, especially on tropical illness. 

Many of the studies have been single-clinic studies with limited samples of travellers, often 

disease-specific and conducted 20+ years ago. Which might not make them applicable to 

groups of current travellers with different backgrounds or at other destinations. Some 

studies have focused on data from infectious disease facilities, the results from these 

studies provide reliable information regarding the type of illnesses affecting travellers 

returning from various areas and their contribution to travel illnesses. They are however 

limited at predicting the prevalence rate. Other studies use surveillance data, like the 

GeoSentinel Surveillance Network, an international collaborative project based on data 

from travel and tropical medicine clinics. The surveillance data does have advantages over 

single-destination studies, it can demonstrate the relative frequency and range of illnesses 

although the sample is restricted to those who are ill and seek healthcare at those clinics. 

Another type of study was used to examine the health of returning Scottish travellers by 

questionnaires, this type gives a good indication of the attack rate of travel illness and the 

traveller´s experience but it does not always indicate the frequency of healthcare use, not 

all travellers will seek medical attention for diarrhoea, sunburn or insect bites (Harvey et 

al., 2013; Cossar et al., 1990; Cossar, 2003; Peltola, Kyrönseppä & Hölsä, 1983). 

Study findings 

Scottish and Finnish questionnaire studies indicate an illness rate of 33-36% (Cossar et al., 

1990; Peltola, 1983). These studies along with the data from the infectious disease facility 

in Scotland report the highest illness incidence rate for travellers under the age of forty, 

particularly among the 20-29 age group (Cossar et al., 1990; Cossar, 2003). Gastro-
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intestinal symptoms are by far the most common, these symptoms are categorized in 

various ways depending on the study. In the self-reported studies they account for 18% of 

the reported illnesses (Cossar et al., 1990; Peltola et al., 1983) but in the data from the 

infectious disease facility and the GeoSentinel surveillance data the ratio is higher or 37-

40% of all cases. Other illness categories included dermatologic 10-12%, insect bites 3% 

and febrile illness 14%, of the febrile illnesses, malaria was the most common, or 19% 

(Harvey et al., 2013; Cossar, 2003). When considering the country of destination the 

likelihood of illness seems to grow the further south and or east one travels (Steffen, van 

der Linde, Gyr, Schär, 1983; Cossar, Dewar, Reid & Grist, 1983). Which would classify 

Iceland as a relatively safe destination with regard to travel illness.    

Emergency department presentations & admissions data 

Previously mentioned studies are good indicators of travel illness prevalence and types, 

they due however fail to report the extent of healthcare use by tourists due to travel related 

illnesses. Emergency department data can better depict that subject. Such studies report 

gastro-intestinal symptoms as one of the largest diagnostic category of presentations and 

admissions. In Australia and Turkey alimentary illness accounted for 9,8% and 10,2% of 

all admissions, respectively, and 11,6% of all travellers seeking medical attention in 

Jamaica. Infectious diseases were the reason for admissions in 4% of the cases in Australia 

and 6,4% in Turkey. Dermatological disorders accounted for 4% of presentations and 8% 

of illness presentations in Turkey (Nicol et al., 1996; Eray et al., 2008; Thompson et al., 

2003). 

 

With tourists increasingly traveling to exotic areas especially young tourists to low-

income, warm climate countries they are more at risk of falling ill with infectious diseases 

and foodborne illness. These risks have been dramatically reduced with vaccine 

inoculations both at the traveller’s resident country and the lower-income areas. Tourists 

need to show precaution though, particularly with foodborne viral and parasite infections, 

since gastro-intestinal syndromes are one of the major reasons for hospital presentation and 

admission for tourists (Cossar, 2003; Cossar et al., 1983; Nicol et al., 1996; Eray et al., 

2008; Thompson et al., 2003). Infectious diseases and foodborne illnesses are rarely a 

problem in Iceland given its geographic location, climate and hygiene standards. 

Nonetheless Iceland has experienced a few incidents involving tourists and travel illness, 

most involving cruise ships. 

2.3.3 Cruise Ship Passengers 

The cruise ship industry is growing worldwide and Iceland is no exception, passenger 

numbers have increased by 49,5% from 2010 to 2014 up to almost 105.000. Even though 

the average age of cruise ship passengers has been decreasing for the past few years, it is 

still quite higher than for the average tourist. According to a study done by the Icelandic 

Tourist Board, only 20% of travellers are 55 years or older (Ferðamálastofa, 2014). More 

families are now going on cruises than before which lowers the average, but the 

quintessential cruise passenger who travels to Northern Europe is still aged 50 or above, in 

one Norwegian study the median age was 65 years (Dhal, 2001). This puts many of this 

segment of tourists in a high risk category for experiencing complications with pre-existing 

conditions such as cardiovascular diseases. 
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Infectious disease outbreaks on-board 

Cruise ships have become known as high risk environments for epidemics of 

gastroenteritis and respiratory illnesses. The main culprits being various strains of 

Noroviruses and influenzas which thrive in enclosed places like cruise ships. Norovirus is 

highly contagious and one the most common cause of acute gastroenteritis, each year only 

in the US it causes up to 71 thousand hospitalizations and 800 deaths, mostly in young 

children and the elderly (CDC, 2015). There have been a few outbreaks of norovirus on 

cruise ships visiting Iceland, one outbreak in June 2015 in the port of Reykjavik with 100 

passengers being infected and another norovirus incident in 2009 involving a cruise ship in 

Ísafjörður port were 150 passengers (17%) became ill (DV, 2015; Vísir, 2009). Most of 

these cases were handled on board and strict norovirus protocols followed, but severe cases 

had to be handled onshore at hospitals. Influenza outbreaks also occur on cruise ships, one 

such incident occurred in 2000 in Sydney were 37% of 1100 passengers suffered from 

influenza-like illness and 40 passengers were hospitalized, two of whom died (Brotherton 

et al., 2003).  

Epidemiology of illness and injuries 

Passenger epidemiology studies of illness and injuries report 12-18% of cases to be injury 

related and 70-88% medical conditions. 38,6% of passengers were aged 65 and older, that 

same age group accounted for 50,9% of all on board medical care (DiGiovanna, Rosen, 

Forsett, Sivertson & Kelen, 1992; Peake, Gray, Ludwig & Hill, 1999). In the absence of 

outbreaks, digestive illness rates are similar to that of ED presentations (8,9%) but 

respiratory illness rates are quite higher or 29,1% in one study. Sprains and superficial 

wounds accounted for the majority of cases handled on board in the same study (Peake et 

al., 1999) and falls were the only reason for patients being transferred due to trauma 

directly from ship to hospital in a small study, concussion being the leading diagnosis 

(Bansal et al., 2007).  

 

Cruise ship passengers are particularly vulnerable to health complications, due to higher 

age and risky environmental factors (enclosed space, isolated) making them more prone to 

exacerbation of pre-existing conditions and experience acute gastroenteritis. One study 

reported falls among older people more common, 35% incidence rate vs. 18% for young 

adults and they were more likely to suffer head injuries following falls (Talbot, Musiol, 

Witham & Metter, 2005). The cruise ship setting might also be a risk factor for falls, with 

the vessel in motion and its steep steps. With an almost 50% increase in arrivals of cruise 

passengers this group could potentially inflate tourist presentation rates at emergency units.  

Chapter summary 

Illness seems to contribute significantly to tourist morbidity and mortality, with many 

studies reporting illness admission rates higher than injury admission rates. Natural causes 

are by far the most common cause of death, up to 73%. With cardiovascular disease the 

most common diagnostic cause, responsible for up to 51% of all tourist fatalities, most 

frequently men. Circulatory disorders are also the largest diagnostic category of all illness 

related admissions. 

 

Infectious diseases account for relatively few fatalities or 1-4%, and 4-6% of admissions. 

Febrile illness (Dengue, Chikungunya, hepatitis A etc.) accounts for 14% of infectious 

disease cases, most common being Malaria. They mostly affect young people (20-29 year 
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olds), which might be explained by their propensity to explore more exotic regions and 

perhaps riskier behaviour (regarding food & water safety, use of mosquito nets and travel 

inoculations). Digestive illness is sometimes categorized as an infectious disease and other 

times as its own category, which can be problematic when comparing studies. However it 

is consistently one of the major causes of admissions and presentations at hospitals. Low-

income countries south of the equator and those to the east are associated with increased 

infectious disease risk. Iceland would be considered a safe destination due to its geographic 

location and hygiene standards. Cruise ship passenger numbers have increased 

considerably in the past few years in Iceland. This particular tourist population has 

elevated risk factors particularly related to illness, the average age is higher which puts 

them at more risk of experiencing flare ups of pre-existing conditions and outbreaks of 

noroviruses and respiratory infections on cruise ships are a well-known risk. The 

proportion of older tourists is increasing in Iceland (Ferðamálastofa, 2010, 2014) along 

with increased volume of cruise ship passengers that tend to be older. This group is more 

likely to suffer from pre-existing illnesses.    

2.4 Injuries  

This section will review previous injury studies in order to reveal the prevalence of both 

fatal and non-fatal injuries, and identify demographic patterns and trends relating to; mode 

of injury, place of occurrence and activities involved in injuries. Which are all significant 

factors in identifying injury causes and laying the groundwork for injury prevention.    

Injury prevalence 

More than 5 million people die each year as a result of injuries. They account for 9% of the 

world’s deaths, nearly 1,7 times the number of fatalities resulting from HIV/AIDS, 

tuberculosis and malaria combined. In addition tens of millions of people suffer non-fatal 

injuries which require treatment and often lead to temporary or permanent disabilities. The 

leading causes of injury deaths are; road traffic injuries (24%), suicide (16%), falls (14%), 

homicide (10%), drowning (7%) and burns (5%). Injuries are a public health concern in 

every country of the world and a growing problem in some of them. Two of the three 

leading causes of deaths, road traffic injuries and falls are predicted to proportionately 

increase by 2030 (WHO, 2014).  

 

Studies on tourist injuries have been mainly focused on fatal injuries. Examining injuries 

and their contribution to fatalities of either a certain population e.g. US citizen´s deaths 

abroad, or injury fatalities of tourists at a particular location e.g. tourist injuries in the 

European Union or in US national parks. There have also been quite a few studies focusing 

on non-fatal injuries as well. Most of them used hospital admissions data which is believed 

to be the most promising data source, but a few studied various reports such as insurance 

claims and resort/hotel logs (Wilks & Page, 2003). 

2.4.1 Fatal Injuries 

Studies have consistently found injuries to be the second most common cause of tourist 

fatalities, responsible for 21-27% of all deaths, including accidents, homicides and suicides 

(Hargarten et al., 1991; Sniezek & Smith, 1991; MacPherson et al., 2000, 2007; Paixo et 

al., 1991; Lunetta, 2009; Leggat & Wilks, 2009). A few have found the rate of injury 
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fatalities even higher, in a study of tourist injuries in the European Union some areas 

reported up to 30% injury death rate and in a study of American travel deaths in Mexico, 

injury deaths were reported to be 51% of all fatalities (Bauer et al., 2005; Guptill et al., 

1991).     

Age and gender 

Previous studies overwhelmingly reported that males account for the vast majority of 

tourist injury fatalities. With proportions ranging from 66% up to 80% of all injury related 

tourist deaths (Bauer et al., 2005; Guptill et al., 1991; Sniezek & Smith, 1991; MacPherson 

et al., 2000, 2007; Paixo et al., 1991; Lunetta, 2009; Leggat & Wilks, 2009; Thompson et 

al., 2003; Heggie, 2004; Heggie, T.W., Heggie, T.M. & Kliewer, 2008). Injury fatalities 

affected mostly the 20-30 age group (Lunetta, 2009; Paixo et al., 1991). Two studies 

suggested a wider age range, that 15-34 year olds had the highest frequency of injury 

deaths (Sniezek & Smith, 1991; Leggat & Wilks, 2009). While other studies reported a 

second peak in injury fatalities for the 50-59 age group (Heggie et al., 2008; MacPherson 

et al., 2007).     

Nature of injury fatalities 

Fatality studies have been quite consistent in their findings of injury fatality causes, with 

traffic accidents being one of the most common causes of mortality. The proportion of 

traffic related deaths of all tourist fatalities ranges between 13-20% (Guptill et al., 1991; 

Thompson et al., 2003; Heggie et al., 2008; Leggat & Wilks, 2009). While accounting for 

35-50% of all injury related fatalities. Drowning is a major cause of injury deaths, 

contributing up to 16% o f them. (Bauer et al., 2005; Sniezek & Smith, 1991; Lunetta, 

2009; MacPherson et al., 2000). Bauer et al. (2005) also revealed that 77% of all mountain 

injury deaths in the EU involved international tourists. Homicide and suicide attribute to 

the injury fatalities as well, up to 11% and 17% respectively (Sniezek & Smith, 1991; 

Heggie et al., 2008).  

2.4.2 Non-Fatal Injuries 

Prevalence of non-fatal injuries 

Most studies based on ED presentations, hospital admissions or resort reports, claim injury 

as the second largest presentation or admission category, accounting for 40-43% of 

admissions, ED presentations or reports. Although Mitchell et al. (2015) reported only 

11,3% of injuries   (Thompson et al., 2003; Eray et al., 2008; Nicol et al., 1996). The 

prevalence of tourists injuries as measured by Nicol et al. (1996) was 0,51% of all 

admissions of the seven regional hospitals studied, which was found to be 1% in Bauer´s et 

al. (2005) EU study. While Mitchell et al. (2015) reported an injury incidence rate of 44 

injury admissions per 100.000 tourists.      

Age and gender 

Males also account for the majority of non-fatal injuries, although the gender difference is 

not as drastic as for fatal injuries. According to most studies males represent 52-55% of 

non-fatal injury admissions or ED presentations, with two studies going as high as 60% 

(Bauer et al., 2005) and 61,5% (Mitchell et al., 2015; Eray et al., 2008; Bentley et al., 

2001b; Thompson et al., 2003). In Bentley´s et al. (2001b) hospital admissions study the 

gender difference varied between age groups, with males accounting for 58-65% in the 0-
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49 age group, 45% in the 50-59 age group and 32% in the over 60 age group. Indicating 

that young males are more likely to be injured than young females but older females are 

more likely to be injured than older males. Most studies find the highest frequencies with 

the 20-40 age group (Thompson et al., 2003). Mitchell et al. (2015) reported that the 20-34 

age group accounted for 47.7% of all injury admissions and the over 65 age group for 

12.6%. Bentley et al. (2001b) presented very similar findings for the 20-40 age group, 

which represented 44.3% of all injury admissions, with 40% of the sport and recreation 

injuries and 30% of the road injuries occurring in the 20-29 age group. Although a Paris 

based ED presentations study suggested that tourists over the age of 60 were more likely to 

seek emergency medical care (Fish et al., 1998 cited in McInnes, Williamson & Morrison, 

2002). This suggests that there might be two age groups with high presentation and 

admission rates, the 20-40 age group with males in the majority and the over 60 age group 

in which the females would have higher rates. 

Nationality 

Comparing the admissions volume of each nationality in previous studies can be 

problematic as most do not include tourist arrival numbers and the composition of 

nationalities varies between geographical locations. In a Turkish ED presentations study, 

EU residents were older than non-EU residents, were more likely to present with an illness 

rather than injury and had longer ED and hospital stays (Eray et al., 2008). In an 

orthopaedic tourist injury study conducted in New Zealand, most patients came from Asia 

(26%), Australia (23%) and UK (18%) (Jones, 2005). In Bauer´s et al. (2005) EU injury 

study, which included arrival numbers, Germans utilized more emergency medical service, 

with 40% of ED presentations, than their arrival rate would suggest (34% of arrivals). The 

Dutch and Italians also had higher ED presentation rates (11% each) than their arrival 

rates, 9% and 8% respectively. A few studies have indicated that nationality can be a factor 

in traffic accidents, a Greek study noted that nationals from left-side driving countries were 

more likely to be involved in non-fatal traffic accidents than nationals from right-side 

driving countries (Petridou et al., 1997). Page and Meyer´s (1996) New Zealand study 

supported those findings, as they reported that not keeping to the left was a significant 

causal factor in non-fatal traffic accidents.  

Activity 

Home, leisure and sport injuries accounted for 66% of hospital admissions and 54% of ED 

presentations, in the previously mentioned EU study (Bauer et al., 2005). However 

Mitchell et al. (2015) revealed that sports or leisure activities were only responsible for 

12% of injury admissions, and that males were about twice as likely to be performing sport 

or leisure activities and 4 times as likely to be working for income (total for both genders 

4,4%) than females. Bentley et al. (2001b) suggested that the riskiest activities involved 

unguided recreational activities e.g. skiing, mountaineering and tramping. Of the 

commercial activities horse riding and cycling were the only ones with high frequencies, 

with 2,9% and 2,8% of all injury admissions respectively.    

Place of occurrence 

In most studies data about the place of occurrence was lacking with up to three quarters of 

the data either missing or categorized as unspecified. Bentley et al. (2001b) found that 

recreational and sports areas had the highest frequency rates (22%), followed by streets or 

highways (14%), home (7%) and public buildings (4,4%). Bauer et al. (2005) reported 
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similar proportions of incidents occurring in the street (15%) but 18% at home & outdoor, 

15% in sports areas and 23% in service areas. Mitchell et al. (2015) found considerable 

gender differences between locations, the most common location type overall was home or 

residential areas (14%) were 10% of males were injured compared to 19% of females. 

School or institutions were also quite common with 12% of injuries occurring in such 

locations (males 11%, females 13%) and streets and highways as well with 14 %. The 

gender difference was the most pronounced in sports areas were 6% of male injuries 

occurred and 2% of the female ones and in industrial areas were 3% of males were injured 

but only 0,4% of females.   

Mode of injury 

Traffic accidents are consistently responsible for 20-30% of injury related admissions and 

ED presentations. Most studies report between 20-22%, however Bentley et al. (2001b) 

presented that 27,4% of all injuries were traffic related and Bauer et al. (2005) reported 

that 30% of all ED presentations were traffic injuries and Mitchell et al. (2015) found that 

only 12% of injury cases were traffic related (Thompson et al., 2003; Eray et al., 2008; 

Wilks & Coory, 2002; Nichol et al., 1996).  

 

Falls usually account for a significant proportion of injury admissions and ED 

presentations, Eray et al. (2008) revealed that 57% of all injury ED presentations were falls 

while Bentley et al. (2001b) revealed them to be 35% of admissions and they were 17% of 

orthopaedic hospital admissions near a New Zealand snow-sport area (Jones, 2005). 

Mitchell et al. (2015) identified falls as the leading cause of injury, responsible for 28% of 

injury admissions. Followed by traffic injuries (12%), collisions (6,4%) and cuts/pierces 

(5,7%). Males accounted for the majority of the cases in all the aforementioned categories, 

excluding falls. Males were involved in 60% of all traffic injuries, 80% of collisions, 76% 

of cut/pierce injuries and additionally 13,3% of all male injuries were related to 

intrapersonal violence but only 2,6% of female injuries were related to violence. Other 

injury categories included; poisoning (3,4%), burns (2%) and natural events (1,7%). Even 

though tourists have been reported to be more at risk of drowning and air travel than locals 

in this study and others, these injury modes only account for a small portion of injury 

admissions, or 0,8 % (including asphyxiation cases) and 0,4% respectively.      

 

Other injury modes vary quite a lot in accordance to the environment each study was 

conducted in. Snow-sport injuries were very common in mountainous areas in New 

Zealand in winter, representing up to 40% of admissions (Jones, 2005) while venomous 

bites accounted for 3,8% of injury admissions in Queensland and studies in coastal areas 

reported more near drowning, decompression illness, boating and jet ski accidents and 

coral cuts than inland studies (Wilks & Coory, 2002; Wilks & Oldenburg, 1995).  

Chapter summary 

Injuries are the second most common cause of tourist fatalities, accounting for 21-27% of 

all deaths as well as representing 40-43% of hospital admissions and ED presentations. The 

majority of cases involve males or 66-80% of fatalities and 52-61,5% of non-fatal injuries 

(Hargarten et al. 1991; MacPherson et al., 2000; Thompson et al., 2003; Mitchel et al., 

2015). Most studies suggest the 20-30 age group is at most risk of injury deaths (Lunetta, 

2009; Paixo et al., 1991). Similar results have been reported in the non-fatal studies, 

although some suggest that the over 60 age group have high admission and ED 
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presentation rates as well, particularly females (Bentley et al., 2001b; Michell et al., 2015; 

McInnes et al., 2002). Some nationalities have been reported to have proportionately 

higher ED presentation rates than others these include tourists from; Germary, Holland and 

Italy (Bauer et al., 2005).  

 

Home, leisure and sports injuries are responsible for the majority of hospital admissions 

and ED presentations. Males are twice as likely to be performing sports or leisure activities 

and 4 times as likely to be working at the time of the injury The place of occurrence varied 

quite a bit between studies although the most common locations were sports and leisure 

areas, home, street and service areas, with considerable gender variations in sports and 

industrial areas (Bauer et al., 2005; Mitchell et al., 2015; Bentley et al., 2001b). Traffic 

accidents are the most common cause of injury fatalities (13-20%) (Guptill et al., 1991). 

They are also a major contributor to non-fatal injuries, representing 20-30% of injury 

related admissions and ED presentations (Eray et al., 2008; Wilks & Coory, 2002). Fall 

related admissions are very common, accounting for 28-57% of all admissions and ED 

presentations, other common injury modes include; collisions, cuts/piercings and burns 

(Eray et al., 2008; Mitchell et al., 2015).   

2.5 Safety and Healthcare in Iceland 

This chapter will examine how the rapid growth in tourism has affected the safety and 

healthcare system in Iceland. To put things in perspective, it starts by illustrating how rapid 

the growth has been and the number of tourists compared to the Icelandic population. The 

type of tourists Iceland attracts is relative particularly when discussing search and rescue 

teams in Iceland, as they are mostly involved in assisting adventurous travellers in remote 

areas. The role and projects of Landsbjörg search and rescue organization are clarified, the 

effect of the tourist influx is discussed as well as possible solutions, from prevention 

programs to mandatory insurance. The healthcare section focuses on tourism´s effect on 

ambulance service in the South of Iceland and Landsspítalinn hospital in Reykjavík. Where 

increasing number of cases and other factors relating to medical care for tourists are 

discussed.    

Tourists per Icelander 

Tourism in Iceland has increased rapidly in the past few years. From 2010 to 2015 arrival 

rates more than doubled i.e. from ca. 488.000 to ca. 1.289.100. For a nation of only 

332.529 people that is quite a dramatic change in only 5 years (Ferðamálastofa, 2016; 

Hagstofa Íslands, 2016a). With the recent increase in arrivals, the tourist population is now 

387% of the Icelandic population, or almost 4 tourists per person, it was 154% in 2010 

Hagstofa Íslands, 2016b). This rapid inflation has put a strain on the country’s 

infrastructure since they have not been able to develop in keeping with arrival numbers. 

This does not only apply to coaches, rental cars, places of interest, road system, public 

lavatories and accommodation but also healthcare and rescue service.  

Explorers in Iceland 

Iceland has extensively marketed its raw nature and adventure ambiance which appeals to 

explorers (Cohen, 1972), the more venturous travellers. The marketing has clearly been 

successful since 79,6% of tourists named nature as one of the main reasons for selecting 
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Iceland as a destination, 84,3% arranged their own trip and 35,5% of tourists use rental 

cars as transportation and an added 13,4% drive their own cars (Ferðamálastofa, 2014, 

2015). That adds up to quite a bit of nature hungry adventurous tourists without any direct 

guidance in unfamiliar and often dangerous environment. The average tourist travelling 

around in a car will encounter some unpaved roads however 62% of them have little or no 

experience driving on unpaved roads and 38% do not consistently use seatbelts 

(Rannsóknarnefnd Umferðarslysa, 2005). Add to that the tumultuous weathers often 

experienced in Iceland and hazards in nature itself (geysers, strong currents, glacial 

crevasses etc.) and one is left with a risk seeking tourist population in precarious 

surroundings.  

2.5.1 Search and Rescue Service 

Assuming most tourists in Iceland do not seek out danger, but merely want to experience 

its nature freely, there are however a number of travellers who wish to push their 

boundaries, particularly by hiking in the Icelandic wilderness. This includes hiking up 

steep mountains and crossing rivers and glaciers. Too often hikers are not prepared for 

their trip, they underestimate the equipment needed, the difficulty level of the route and/or 

the weather conditions (mbl.is, 2004; Landsbjörg, n.d) This means the Icelandic search and 

rescue teams have to mobilize their troops to find missing or injured travellers quite 

frequently. There is no army or professional rescue squad in Iceland, if a major accident 

occurs or a search needs to be conducted it is executed by the search and rescue team 

Landsbjörg. The police in most cases oversee the operation but Landsbjörg brings the 

manpower needed for the operation. Landsbjörg is a volunteer but highly organized 

program, they have over 100 units and at any given time about 4.000 volunteers around the 

country ready to drop everything to go out on call (Landsbjörg, n.d). Keeping in mind that 

Landsbjörg is a volunteer program, run mostly on fundraising and corporate donations and 

its volunteers have steady jobs, it´s not surprising that the increase in tourism is impacting 

their operation. The rise in highland-rescues alone went up from 622 in the summer of 

2010 to 1917 in 2012 (Vísir, 2013). In 2014 Landsbjörg assisted domestic and foreign 

tourists in 2.500 dispatches involving 7.000 tourists, of these 1.000 cases were classified as 

emergencies. On average, search and rescue teams attend to 7 cases or 18 tourists daily, 

year round. The cost of this program is difficult to evaluate but yearly cost has been 

estimated by Landsbjörg to amount to half a billion ISK or about 3.6 million EUR (alþingi, 

2015; Seðlabanki Íslands, 2016).  

 

This number does not include the prevention programs provided by Landsbjörg for 

tourists. The programs include information sources such as brochures and the site 

travelsafe.is where tourists can find knowledge about; road and weather conditions, advise 

on driving in Iceland, glacier-crevasse maps and safety and equipment information on 

specific activities. Travellers are also able to leave their travel itinerary on the site. 

Safetravel monitors have recently been installed at 67 popular tourist attractions and rest 

stops around the country. Another safety measurement provided by Landsbjörg are 

emergency locator beacons, more tourists than ever are now renting beacons and uploading 

their itineraries (200% increase in one year) (Meiri meiðsl og slys, 2016). The surge in 

arrivals has certainly affected search and rescue services, police and the coast guard in 

Iceland and there is a need for influx of funds to this sector in order to meet the growing 

demand (Landsbjörg, n.d; Alþingi, 2015).             
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Should tourists pay for rescue services? 

With numerous reports of tourists being rescued due to reckless behaviour, entering 

restricted areas, even crossing police-banners, Icelanders have grown tired of tourists 

abusing their network of volunteers reserved for emergencies. That resentment was clear 

when a group of inexperienced and ill-prepared British youngsters attempted to cross the 

Icelandic highlands in December 2015. The group had to be rescued three times during 

their failed expedition, once by helicopter. This sparked a heated discussion in Iceland 

regarding regulations in the highlands and a demand by many for mandatory search and 

rescue insurance for foreign tourists (Hilmarsdóttir, 2015; Haraldsson, 2016; mbl, 2016; 

Olgeirsson, 2015). Other arctic areas have done exactly that, in Svalbard, Norway and in 

Greenland special permits have to be obtained before entering certain areas, particularly 

risky glacial areas. To obtain such permits applicants must give detailed information on the 

expedition, equipment and experience, authorities can refuse to issue a permit if the 

applicant is found unfit or the expedition reckless in any way. Authorities may also 

mandate a search and rescue insurance plus an application fee (Government of Greenland, 

2016).  

 

Landsbjörg, has always wanted to focus more on accident prevention rather than charging 

for dispatches. Some units have started to charge small amounts for assistance, such as 

vehicle recovery in restricted areas or retrieval of hikers in non-emergency cases, but never 

for emergencies. The Landsbjörg team is reluctant to charge for assistance as they do not 

want tourists in trouble to hesitate to call for help in order avoid cost, which could end up 

making the situation even worse for the travellers and the rescue crew (Ríkisútvarpið, 

2015). Prepaid fees for permits or mandatory insurance could possibly solve that dilemma.         

2.5.2 Healthcare Services 

Ambulance service  

There has been a significant inflation in ambulance service in southern Iceland in the past 

few years, a 46% increase in dispatches from 2011 to 2015. According to a recent report by 

the Health Institution of Southern Iceland (Heilbrigðisstofnun Suðurlands, 2016), this 

increase is due to an upsurge in both domestic and international tourist activity in the area. 

The south coast of Iceland is the most popular area outside of Reykjavik, with 60% of 

tourists visiting the area in summer which is not surprising since it has 6 of the top 10 

attractions in Iceland (Ferðamálastofa, 2015). From 2011-2014 foreign tourists accounted 

on average for 9,5% of all ambulance dispatches in Southern Iceland, in 2015 that number 

rose to 14,7%, or a 54,7% increase in one year. The distances driven by ambulances have 

increased by 89%, since accidents are happening in more remote areas than before and 

serious injuries are becoming more frequent, requiring patients to be dispatched directly to 

Landsspítalinn (LSH) in Reykjavík. From 2011-2015 life-threatening emergency 

dispatches increased by 88%. Southern Iceland has the most frequent traffic accidents 

involving tourists, and 7 of the 16 fatal traffic accidents overall in 2015 occurred in that 

part.  

 

There are 9 healthcare facilities with 500 employees that service an area that covers 30.000 

km2, has 26.000 residents and about 55.000 tourists on a good day. The cost of ambulance 

service in this area in 2015 was 290 million ISK (approx. 2.080.100 EUR), the cost for 

2016 is estimated to be 330 million ISK, however funding does not account for this 
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increase which puts the quality of general medical care at risk if funds need to be drawn 

from there to meet this increase in emergency service (Heilbrigðisstofnun Suðurlands, 

2016).  

Landspítali Hospital   

Small clinics and rural hospitals logically experience difficulties when the population of 

their service area suddenly multiplies, but larger hospitals are also affected by such a rapid 

increase. From 2010-2014 there was a 44% increase in presentation rates by foreign 

nationals at the largest hospital in Iceland, Landspítalinn (LSH), that includes medevac 

flights from Greenland and Faroe Islands and non-insured foreign residents, but the 

increase is mostly attributed to tourists. During that same period there was also a 19% rise 

in admissions of foreign nationals. The strain on the hospital´s functionality is even more 

than these numbers suggest. In 2014, 46% of admissions occurred during the 3 summer 

months, coinciding with staff shortages due to summer holidays.  

 

Tourists can put a strain on healthcare systems of destinations (Walker et al., 1995). 

Treating foreign nationals has been reported to take more time than treating locals, due to 

various factors. Language difficulties may hinder necessary communication and at times 

translation services have to be brought in. Coordination with the patient´s doctors at home 

can also be complicated and time consuming. Screening for antibiotic-resistant bacteria is 

protocol if a patient has been admitted to hospital abroad in the past 6 months, had dialysis 

abroad or repeated skin infections. While the sample is being cultured the patient must be 

quarantined which can delay treatment and cause occupancy issues. Foreign tourists often 

require further assistance, they often need escort home from the hospital, sometimes on 

medical flights and their travel companions often need help with logistics or trauma 

counselling. Insurance companies often prefer to pay for extended hospital stay instead of 

medical flights to the patient’s home country, which can attribute to overcrowding 

(Heimisdóttir, 2015; Bogadóttir, 2015, Thorlacius, 2015). Paperwork and data processing 

are another reason for more time and cost associated with the treatment of tourists. 

Invoices have to be issued English, copies made of passports, insurance cards and other 

documents and significant follow-up to insurance companies is often required to receive 

payment. Cruise passengers exemplify this issue well. At times, cruise ship passengers 

have been driven by the busload straight to the emergency department at LSH, to deal with 

what the on-board medic has not been able to address. These patients are usually older, 

with multiple health issues and taking various drugs for them, with no access to medical 

records and they have to be treated quickly in order for them to resume their trip, this 

means treating them can be challenging (Heimisdóttir, 2015). 

 

With an increase of 44% in 4 years of foreign nationals who as a group are more time 

consuming, costly and use the service mostly at inconvenient times during staff summer 

holidays, there is no doubt that the influx of tourists have an impact on the hospital and it´s 

staff. Thanks to better registration, data processing and invoice follow-up and of course the 

sheer volume of foreign national cases, revenue from this category has grown substantially. 

However this growing demand needs to be addressed on an administrative level factoring 

in housing, staffing, funding and the travellers distinctive needs (quarantine areas, 

specialized support etc.), and to guarantee that this group is financially sustainable. 

Everyone involved in healthcare aims to provide excellent service to both Icelanders and 

tourists, with proper protocols and management that could be achieved (Heimisdóttir, 

2015).        
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Chapter summary 

The surge in tourist arrivals has certainly not gone unnoticed by safety and healthcare 

providers in Iceland. Search and rescue services are stretched thin and in serious need of 

further funding in order to continue their rescue service as well as prevention programs. 

Mandatory insurance has been brought up as a solution, permits and tighter regulation of 

the highlands could also reduce the number of reckless expeditions. This is a crucial 

subject needed to be addressed by the Icelandic government and tourism associations. 

Hospital and ambulance services are also in dire need of funding, the increase in volume 

and workload has not been represented in government contribution to healthcare. As high 

as the increase in volume has been it does not represent the overall workload and cost. 

Tourists are more prone to accidents, the accidents are occurring in more remote areas 

causing strain on ambulance services, treating tourists is more time consuming and costly 

and receiving payment for their medical care costly and delayed. On the bright side, with 

all the revenue that tourism is contributing to the Icelandic financial system there must be a 

way to allocate part of those funds to diminish the negative impacts of tourism and at the 

same time protect and encourage further growth of the tourism sector by giving our tourists 

quality service that includes safety and medical care.         

2.6 Study Premise 

The assumptions made in the previous chapter include the following; that tourism in 

Iceland is on the rise, that tourists might be more at risk of experiencing health problems 

than locals and that emergency healthcare service in Iceland is being stretched thin. 

Additionally cruise ship arrivals are increasing, carrying older tourists who are at risk of 

experiencing adverse health complications due to pre-existing illnesses and the proportion 

of 25-34 year old tourists arriving in Iceland is very high at 32% seeing they have the 

highest frequency of injuries according to the literature. Considering these factors, 

environment and conditions in Iceland and previous hospital data based studies it is 

expected that the following trends will be observed in this study;  

 

 Illness and injury rates will be similar. 

 Older tourists will have higher illness than injury rates. 

 Males will have overall higher presentation rates. 

 The 20-40 and the over 60 age groups will have the highest presentation rates. 

 Older females will have higher injury rates than older men. 

 German, Dutch and Italians will have proportionately higher ED rates. 

 Home, leisure and sport injuries will be responsible for the majority of injuries. 

 Common places of occurrence will be home, street, sports and service areas. 

 Traffic related injuries will account for 20-30% of injury presentations. 

 Fall related injuries will account for 28-57%. 

 Other injury modes will include; collisions, cuts/pierces and burns. 

 Males will have higher rates of; collisions, violence related injuries, cuts/pierces, 

sport injuries, work related injuries and injuries occurring at industrial areas.    
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3 Methodology 

In this section the methodology of the study will be presented, including the research 

design, data collection and the sample. The data analysis of each variable used in the study 

will be discussed as well as the statistical analysis of the data. Finally ethical 

considerations of the study will be addressed. 

3.1 Research Design  

The object of the study was to explore the epidemiology of health issues affecting tourists 

visiting Reykjavik and surrounding areas. Identifying; demographic patterns, types of 

health problems (illness/injuries), activities involved in injuries and seasonal trends. To 

achieve the goal of answering the research questions presented, a quantitative research 

method was chosen over a qualitative one. As qualitative research focuses more underlying 

reasons, opinions and motivations and less on identifying patterns, prevalence and 

frequencies which subsequently may be applied to a larger population as quantitative 

research does (Finn, Elliot-White, Walton, 2000). This particular study is an observational 

study, more precisely a retrospective cohort study. Such studies use existing data (such as 

hospital admissions data) collected for other purposes and examine incidence, causes, and 

prognosis. Retrospective cohort-studies analyse predictors (risk factors) thereby enabling 

calculation of relative risk, which is an important factor in this study. One disadvantage 

this study design has is inconsistency in data collection since it was originally gathered for 

other purposes than the study, which means the quality of the data might be lacking, on the 

other hand that also reduces the risk of bias (Mann, 2003).    

3.2 Data collection 

Background and Location 

Most tourist visiting Iceland are based in Reykjavik during their travels or pass through the 

Reykjavik area before venturing to other parts of the country. If any of these tourists 

require emergency medical attention while in Reykjavik they will most likely go to the 

emergency department (ED) at Landsspítali Háskólasjúkrahús (LSH), which is the largest 

hospital in Iceland. If serious injuries or illnesses occur in other parts of Iceland, patients 

are transported to Landsspítali (LSH) for treatment. Which means the emergency 

department (ED) presentation data from LSH could give a strong indication of the 

characteristics of tourist health issues. Landsspítali (LSH), has been actively documenting 

details of patient presentations to the emergency department for decades. The data 

collection has gone through various changes over the years, in the year 2000 the hospital 

initiated a new system for registering data involving foreign nationals and in February 

2010 two patient data systems were connected resulting in a more comprehensive database. 

The data for this study was obtained from this database of patient medical records. 

Preparation for the study started in the fall of 2015 which included requesting permits for 

data access and data system familiarization. The data analysis begun in February of 2016.  
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Sample 

The study examines ED presentation data of all foreign nationals from February 2010 to 

December 2014, a total of 6.702.  Patients without a valid Icelandic social security number 

were given an alphanumeric pseudo social security number. Foreign nationals were 

identified by having an alphanumeric code, no exclusions were made in order to maintain 

the integrity and full spectrum of the data. Which means all uninsured patients who 

presented at the emergency department (ED) at LSH are in the study, including but not 

limited to; illegal workers, part time foreign workers, asylum seekers, Icelandic children 

born abroad and Icelandic expats, they are believed to account for only a small portion and 

therefore the subjects of the study are referred to as tourists.   

3.3 Variables   

This section will present and define the variables used in the study. They are grouped into 

tourist arrival variables, demographic variables and NOMESCO variables, time variables 

(month, year) are not included in the list.  

Tourist arrival variables 

In order to contextualize the ED presentation data, it was compared to the demographic 

profile of tourists visiting Iceland. Data was obtained from the Icelandic Tourist Board.    

Arrivals:  

Number of tourists arriving in Iceland. The data is considered very reliable and includes all 

entries (air and sea). The total number of arrivals during the study period was 3.531.911 

tourists. 

Nationality: 

Number of tourists arriving in Iceland classified by nationality. This data is also reliable, 

however it only contains arrivals in Keflavik airport or about 96% of all arrivals, which is 

why the arrival rate classified by nationality is lower or 3.397.194 tourists. 

Gender:  

The percentage of males and females visiting Iceland. This information is derived from a 

study conducted for the Icelandic Tourist Board in 2013-2014. As the survey was 

conducted through emails and only had a 55,8% response rate, the results might not fully 

represent the actual gender ratio of tourists visiting Iceland.    

Age:  

The number and proportion of each age group of tourists visiting Iceland. Divided into 5 

age groups. < 24, 25-34, 35-44, 45-54 and >55. This information is derived from the 

previously mentioned survey and thus has the same reliability concerns.   

Demographic variables 

Gender:  

Male and female 
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Age:  

Age was categorized with various intervals to adjust to analytical needs of each variable, 

e.g. 19 age groups, from 0-99 with 5 year intervals, 5 groups to adjust to the Tourism 

Board´s arrival age group classification and building on that classification by adding a 

group (55-65 years) to prevent missing trends in the data as the group 55-99 years is not 

considered socially nor medically homogeneous. One case missing.   

Nationality:  

The registration of nationality in the LSH database was inconsistent. The variable was 

labelled citizenship which implies that the data will include individuals who do not have 

the same nationality as their citizenship. There were numerous undocumented cases, 

therefore to amend the data, information from a variable containing patient’s addresses was 

used to add to and code the nationality variable and reduce the amount of missing cases. It 

should however be made clear that the term nationality in this study may include 

citizenship or residence. There were 242 missing cases.     

NOMESCO variables 

NOMESCO is a classification system of external causes of injuries. It is used as a basis in 

injury prevention and control. NOMESCO classification contains multiple and detailed 

categories regarding the external factors and causes involved in injury, this study focused 

on 4 of them (Nordic Medico-Statistical Committee, 2007). Categories were merged with 

similar ones or into unspecified ones due to limited number of cases in certain categories.  

Reason for contact: 

The main groups were re-coded and merged into the following categories; illness, accident, 

violence (including self-harm) and unspecified. NOMESCO targets injuries therefore 

people presenting with an illness were excluded from further information gathering. There 

were 325 missing cases.  

Activity:  

9 main categories were merged into 5 categories; sports and exercise, leisure and play, paid 

work, unpaid work and other activities. Excluding cases in the paid work category was 

considered since employment does not fall under the definition of a tourist but this group 

was ultimately included in the study since they only accounted for 3% of the total sample 

or 7% of the valid percent for this variable, this group might include temporary-work 

tourists and this group is part of the uninsured population presenting at the ED at LSH. 

There were 3.807 missing cases, 3.383 of them were illness cases that were not included, 

and so the number of actual missing cases was 424.  

Place of occurrence:  

Multiple main and sub-categories were merged into 14 categories (e.g. motorway/road, 

sports area, open nature and sea/lake/river. Missing cases 3.806 (423).  

Accidental event:  

Multiple main and sub-categories were combined to form 20 categories (e.g. fall on same 

level/ stumble, cut/tear/abrade/pierce and chemical corrosion, they were later merged into 

6 categories for further analyses.  Missing cases were 3.807 (424). 
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3.4 Statistical Analysis   

The data was pre-processed and coded in Excel 2013 and then re-coded and analysed using 

SPSS (Statistical Package for Social Science, 23rd edition, IBM Corp). To compare the 

demographic data to tourist arrival data, Excel was used to calculate proportions, rate ratios 

(demonstrates the relationship between proportion of all tourists and proportion of ED 

presentations), incident proportions (percentage of all tourists who sought medical 

attention at LSH) and incidents per 100.000 tourists (number of tourists who presented 

with health issues at the ED per 100.000 tourists). Demographic variables were presented 

using descriptive statistics and cross tablets. Chi-Square tests were used to calculate 

statistical significant relationships between variables. As customary in social science 

research the confidence level was set at 95%, with a significance level of 0,05 (p<0,05). 

Findings could thusly be presented with a 95% certainty of being non incidental, that there 

is a 95% probability of there being a relationship between the tested variables 

(Björnsdóttir, 2013).  

3.5 Ethical Considerations    

Conducting studies using sensitive personal data requires the upmost caution and 

confidentiality. Laws and regulations regarding clinical research were adhered to during 

this study. Permits were obtained from the hospital´s (Landspítali) ethics committee 

(56/2013), The Data Protection Authority (Persónuvernd) as required by the 15th act of 

patient´s rights law nr. 74/1997 (nr. 2014/1) and from the medical director of Landsspítali 

(ref.nr. LSHFL2-14) (see appendix A) (Persónuvernd, 2016). The data was encoded, all 

social security numbers and names removed and replaced with an id number. The 

encryption key was kept in a secure electronic location at Landspítali, making the data 

untraceable.  
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4 Results 

In this chapter the main descriptive findings of the study will be presented using text, 

charts and graphs. The first section presents demographic and frequency trends which are 

put into context by comparing them to demographic and frequency trends of tourist arrivals 

in Iceland. The second section presents the reason for the emergency department 

attendance, illness or injury and identifies demographic patterns. The third one reveals in a 

broad sense which kind of activates tourists were involved in and place of occurrence at 

the time of the injury. The final section reports mode of injury, frequencies and 

demographics.    

4.1 Demographics  

4.1.1 Presentation Rates  

There were 6.702 foreign nationals that visited the emergency department (ED) at 

Landspítalinn University Hospital (LSH) in Reykjavík during the research period, 2010-

2014. According to arrival numbers there were 3.531.911 tourists in Iceland during the 

same period. Which means that 0,19% of tourists who visited Iceland during that time, 

experienced health issues during their trip that required emergency medical care at  at 

LSH, Reykjavik.   

 

Table 1.  Arrivals and presentation trends 

 

* The tourist arrival numbers include all visitors by sea and air 

 
As shown in table 1., the frequency of tourist ED presentations increased by 65.1% 

between 2010 and 2014 while tourist arrival numbers increased by 104,2%. Although the 

rise in ED presentation volume has been substantial it has not been as extensive as the 

increase in tourist arrival numbers, which has led to a reduction in incidence proportion 

(risk rate) from 0,21% down to 0,17%. The greatest increase in tourist ED presentations 

was in 2012, when they increased by 16,7% from the previous year, however the annual 

growth rate dropped to 11,7% the following year, the lowest of the period. During that time 

arrivals increased by 20%. The average increase in tourist ED presentations from 2010-

2014 was 13,4%.  
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4.1.2 Age and Gender  

Gender  

Males accounted for 51.9% of the tourist ED presentations and females for 48,1% (see 

table 2.), which means males required emergency medical care slightly more often than 

females. However when considering the tourist arrivals gender ratio that difference 

becomes even more prominent. Males represent 45,9% of tourist arrivals and females 

54,1% (Ferðamálastofa, 2014). Which brings the rate ratio of arrivals and ED presentations 

of males up to 1.1, compared to the female ratio of 0,9. The ratio difference was 

statistically significant (x2(1, N = 3.531.911) = 97,35, p < 0,001). 
 

Table 2.  Arrivals and presentations gender ratio 

Gender Arrivals* % Presentations % Difference Rate ratio

   Male 45,9 51,9 -0,1 1,1

Female 54,1 48,1 0,1 0,9

   Total 100 100 0 1,0  

*Arrivals gender data was derived from a survey conducted in 2013-2014 for the Icelandic Tourism 

Board (Ferðamálastofa Íslands, 2014). 

Age 

Ages ranged from 0-97 years, the mean age was 42.9 (SD = 19.2), the median age was 40 

years and the mode age, 25 years. The mean age for males was 42 and 43.8 for females. 

The mean age rose by 1.4 years from 2010-2014 from 41.6 to 43 years. The 20-40 age 

group had the highest presentation rates, notably 25-30 year old males. The greatest gender 

difference was in the 35-50 age group, particularly the 35-40 year olds, males had 

statistically significantly higher rates than females, with a 1:1.8 gender ratio. Males have 

higher presentation rates in the 25-55 age group but females in the 15-25 and the above 60 

age groups. As shown in figure 1., the age distribution for males was positively skewed 

with one peak in 25-30 age group, but the female distribution was bimodal, with peaks in 

the 25-30 age group and the 60-65 age group (x2(18, N = 6.701) = 109,70, p < 0,001). 
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Figure 1.  ED presentations by age and gender 
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Presentations vs. arrivals 

The over 55 age group accounted for 30,4% of tourist ED presentations, the highest 

proportion of the age groups, but only 19,6% of arrivals and thus had the highest rate ratio 

of the age groups (1,55) (see table 3.). Even though the 25-34 age group is the second 

largest user of LSH emergency services (using this age classification) accounting for 

23.1% of tourist ED presentations, they also have the highest arrival numbers with 32.1% 

of all arrivals and thus the lowest rate ratio (0,72) of the age groups. There was a 

statistically significant difference (x2(4, N = 3.531.911) = 677,60, p< 0,001). The only age 

groups that have higher ED presentation proportions than arrival proportions are the over 

55 age group (10.8%) and the younger than 24 year age group (3%), the latter group has a 

relatively high rate ratio of 1.20, which might be in part explained by children or teens in 

need of emergency care or surgery who are often medevacked from Greenland.   

 
Table 3.  Arrivals and presentations age ratio 

Age Arrivals Difference Rate Ratio Increase in presentations

% n % between 2010-2014

< 24 14,9% 1.203 17,9% 3,0% 1,20 46%

25-34 32,1% 1.544 23,1% -9,0% 0,72 95%

35-44 18,0% 942 14,1% -3,9% 0,78 54%

45-54 15,4% 973 14,5% -0,9% 0,94 49%

> 55 19,6% 2.040 30,4% 10,8% 1,55 83%

Total 100,0% 6.702 100,0% 0,0% 1 65%

Presentations

*Arrivals age data was derived from a survey conducted for the Icelandic tourism board 

(Ferðamálastofa Íslands, 2014). 
 

There has been a 65% increase in tourist ED presentations from 2010-2014. The extent of 

this increase varies considerably between age groups. The 25-34 age group has increased 

the most, or by 95%, followed closely by the over 55 year olds with an increase of 83%. 

The other age groups have had a more modest increase in ED presentations, between 46-

54%. Which means the two largest emergency healthcare users are the ones expanding the 

most, almost double the other groups.   

4.1.3 Nationality   

Of the 6.702 tourists that visited the ED at LSH during the 5 year period, tourists from the 

United States had the highest presentation rate or 13% of all tourist ED presentations. 

Followed by German tourists who accounted for 10.8% and in a close third UK tourists 

with 10.7% of ED presentations. The combination of various nationalities categorized as 

“Other” represented 20.4% of tourist ED presentations, with most nationalities in that 

category each attributing to less than 1%. The Nordic countries accounted for 4.4 -5.7% 

each, except Finland with only 1.5% of the presentations. There were 101 cases (1.6%) 

from Greenland, which could mostly be linked to medevac flights. There are also 97 cases 

(1.4%) from Iceland, these might be young children living abroad who have not received 

their social security number or other uninsured Icelanders. 

Gender 

There was a statistically significant gender ratio difference between nationalities (X2(19, N 

= 6.459) =138.80, p < 0,001). As seen in figure 2., the most tangible gender difference was 

observed for tourists from Greenland where 77,2% of ED presentations were males and 

only 22,8% females, or a 1:3.4 gender ratio. Other nationalities who had a higher 
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proportion of males attending the emergency department at LSH included; Russians 

(78.4% males, 1:3.6 gender ratio), Swiss (57%, 1:1.4), other (57.5%, 1:1.4) and 

Norwegians (55.5%, 1:1.3). The ones who had a higher female ratio included; Chinese 

(61.5% female, 1:1.6 gender ratio) with the highest female presentation rate, followed by 

Finns (60%, 1:1.5), Canadians (58.1%, 1:1.4), Swedes (57%, 1:1.3) and Japanese (56.5%, 

1:1.3). 
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Figure 2.  ED presentations by nationality and gender  

Nationality vs. arrivals 

By comparing tourist ED presentations with tourist arrivals the data was put into context. 

The proportion of arrivals for each nationality was calculated and then compared to ED 

presentation proportions. Which revealed a difference between nationalities as to which 

extent they proportionately utilized emergency healthcare service. The rate ratio was 

calculated for each nationality as well as the incident proportion which indicates the 

percentage of tourists seeking medical attention at the emergency department at LSH, the 

average was 0.19%. There was a statistically significant difference between nationalities 

(X2(14, N = 3.397.194) = 520,98, p < 0,001) . 

As presented in table 4., tourists from the UK and Japan seem least likely to require 

emergency medical care, representing 15.9% and 1,4% of arrivals respectively and only 

10.7% and 1% of ED presentations, respectively, with rate ratios of 0.67 and incident 

proportion rates of 0.13%. Tourists from Switzerland also had proportionately low ED 

presentations with an incident proportion rate of 0.14%. While the unidentified 

nationalities in the “Other” category seem to seek medical attention much more frequently 

than the rest, representing 18.8% of arrivals and 28.2% of tourist ED presentations, with a 

rate ratio of 1,50, incident proportion of 0.29% and 285 incidences per 100.000 tourists. Of 

individual nationalities, Spaniards had the highest arrivals to ED presentations rate ratio 

(1,32), with an incident proportion rate of 0.25% or 252 ED presentations per 100.000 

tourists. Italians had the second highest rate ratio (1.15) and an incident proportion rate of 

0.22%. Canadians and Germans had relatively high incident proportion rates of 0.21%.  
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Table 4.  Nationality rate ratio, incidence proportion and incidence rate 

Nationality

N         % N          %  Rate Ratio Incident Proportion

Other 638.507 18,8% 1822 28,2% 1,50 0,29%

UK 540.144 15,9% 690 10,7% 0,67 0,13%

USA 495.569 14,6% 842 13,0% 0,89 0,17%

Germany 338.100 10,0% 695 10,8% 1,08 0,21%

Norway 235.352 6,9% 366 5,7% 0,82 0,16%

Denmark 211.106 6,2% 370 5,7% 0,92 0,18%

France 213.388 6,3% 345 5,3% 0,85 0,16%

Sweden 172.863 5,1% 286 4,4% 0,87 0,17%

Canada 112.896 3,3% 241 3,7% 1,12 0,21%

Netherlands 107.625 3,2% 190 2,9% 0,93 0,18%

Spain 79.435 2,3% 200 3,1% 1,32 0,25%

Italy 71.962 2,1% 157 2,4% 1,15 0,22%

Switzerland 65.778 1,9% 94 1,5% 0,75 0,14%

Finland 65.941 1,9% 100 1,5% 0,80 0,15%

Japan 48.528 1,4% 62 1,0% 0,67 0,13%

Total 3.397.194 100,0% 6.460 100,0% 1,00 0,19%

      Arrivals ED Presentations/Arrivals       ED Presentations

 

4.2  Injury or Illness 

One of the main goals of the study was to examine the reasons for tourist ED presentations. 

This is one of the fundamental knowledge needed when studying tourist health issues. Are 

more tourists presenting with injury related issues than with illnesses or vice versa to 

which degree and how do demographics play in. This section will present the findings of 

tourist ED presentation reasons.  

4.2.1 Reason for contact 

Presentation trends 

Of the tourists who sought emergency medical care at the LSH during the study period 

53% presented with an illness, 44% were involved in an accident and 1.2% had violence 

related injuries, including self-harm. 1.8% of cases were unspecified. The proportion of 

accident cases increased from 2010-2014 from 39.5% to 46.3% or by 6.8%, with the 

greatest increase occurring in 2012 (4.8%) (X2(12, N = 6.377) = 91.66, p < 0,001). There 

were also statistically significant seasonal variations. Accidents were proportionally more 

common in winter months than in spring/summer months. The average proportion of 

accidents from December to March was 51.4% but only 41.7% from April to July (X2(11, 

N = 6.187) = 44,35, p < 0,001).  

Gender 

There was a statistically significant difference between genders for reasons of 

presentations (X2(3, N = 6.376) = 37.76, p < 0,001). Of the tourists who presented with an 

illness 52.3% were male and 47.7% were female. Of those who were in an accident 48.6% 

were male and 51.4% were female. Only 41.7% of all males who came to the ED were 

involved in an accident, compared to 46.3% of all females. However the males accounted 

for the majority of all violence related cases (including self-harm) or 76.9% of them. 

Which means males had higher illness presentation rates and much higher violence related 

presentations, but females had higher injury rates.    
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Age 

The illness and accident cases follow the bimodal ED presentation distribution patter with 

some statistically significant variations in proportions (X2(18, N = 6.187) = 149,71, p < 

0,001). Accidents were much more common than illness in the 0-20 age group, than in any 

other age group, particularly the 0-15 year one were 76,4% of cases were accidents. The 

>70 age group had the lowest proportion of accidents (38.5%) and the highest proportion 

of illnesses (60%). The violence related injuries followed a different pattern. Violence 

cases were virtually non-existent in the >55 age group (N=4), with most of them occurring 

in the 20-29 age group (44.8%). 
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Figure 3. Accidents by age and gender 

 

Accidents 

The gender difference becomes even more apparent when age distribution is included. As 

seen in figure 3. and figure 4., the patterns are quite distinct, particularly the for the 

accidents (X2(18, N = 2.803) = 144.72, p < 0,001). Up until the age of 50, males have 

higher accident rates (average of 55.5% of male vs. female cases) with the greatest gender 

difference in the 35-44 age group (64.4%). Whereas after the age of 50, females have much 

higher accident rates than males (average 64.7%), the highest being in the 80-84 age group 

(72.5%). The highest frequency of female accidents is at the age of 25-39 (10% of all 

female accidents) and 60-65 (9.8%). The highest accident rate for males is in the 25-29 age 

group (12.9% of male accidents). 

Illness 

The gender difference between age groups was not as dramatic for tourists presenting with 

an illness as it was for the accident cases (see figure 4). Even so there was a statistically 

relevant difference in the distribution pattern (X2(18, N = 3.383) = 64.34, p < 0,001). In the 

10-24 age group females had higher illness presentations than males (61.1%), but in the 

35-64 age groups males had higher illness presentations (58.4%). There were also 

statistically significant age and gender variations for the violence cases (X2(12, N = 78) = 

26.16, p = 0,010). Young males aged 15-29 accounted for most of the cases (42.3%). 
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Figure 4.  Illness by age and gender 

Nationalities 

Most nationalities had quite balanced presentation rates between illness and accidents, 

most had slightly more illness presentations. However a few had statistically distinct 

illness/ accident ratios. (X2(18, N = 5.974) = 74,91, p < 0,01). The ones with higher 

proportions of illness presentations included; Russians (64%/30%), Norwegians 

(62%/35%), Canadians (59%/41%) and nationalities in the Other category (57%/38%). The 

ones who had higher proportions of accidents included; Japanese (62%/33%), Chinese 

(55%/40%) and English (52%/46%). The nationalities who had the highest proportions of 

cases involving violence were; Icelandic (3,4% of presentations were caused by violence), 

Polish (2,3%), Others (2,1%) they also accounted for 36% of all violence related 

presentations and Denmark and Norway with 1,7% each.     

Chapter summary 

Illness related tourist presentations are more frequent than the accident related ones, 

however accidents seem to be increasing slightly and they are proportionately more 

frequent in winter. Overall men account for more illness related presentations particularly 

the 35-64 age group. Presentations connected to violence mostly affect young males. 

Females are involved in accidents more often than males, especially after the age of 50, but 

young males have higher frequencies of accident presentations than young females. 

Overall younger age groups tend to have more accidents and the older ones more illness 

related health problems.    

4.3 Activity 

4.3.1 Leisure, sports or work 

The activity that most tourists who visited the ED were involved in at the time of their 

injury was leisure and play (66,8%), in a distant second unpaid work (10,7%), followed by 

various other activities (10,6%) and paid work (7%) and finally sports and exercise (4,8%).    
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Figure 5.  Leisure, sports or work – Gender  

Gender 

As presented in figure 5., females had slightly higher presentation rates for unpaid work 

(56,6%), leisure and play (53,4%), and sports and exercise (52,5%). Males had much 

higher presentation rates for paid work (84,7%). Other activities had an equal gender ratio 

(X2(4, N = 2.894) = 111,09,  p < 0,001).    

Age 

The age distribution for each activity varies. The < 24 age group accounted for 52,5% of 

all sports and exercise related accidents compared to only 6,5% of the over 55 year olds. 

Leisure related accidents affected all age groups rather evenly, with the highest 

concentration in the 25-34 age group (20,3%). Accidents during paid work affected the 25-

34 age group the most with 26,7% of the ED presentations and the 35-44 age group 

accounted for slightly less work related presentations (24,8%) (X2(20, N = 2.895) = 168,35  

p < 0,001).     

4.3.2 Place of occurrence  

The location of accidents can give an indication of which activity the tourist was involved 

in at the time of the accident. An accident occurring at a sporting area will likely involve 

sporting activities and those who occur on a glacier will include some glacier activities, 

although not very specific and could range from glacier walks to snowmobiles. Other 

locations have a broader spectrum of possible activities such as residential areas and open 

nature.  

 

The most common location for tourist injury ED presentations was open nature (15,4% of 

all injury presentations), followed closely with outdoor residential areas (15,4%) and 

indoor residential areas (8,9 %) or a combined proportion of 24,3% in residential areas. 

Accidents occurring in motorways or roads accounted for 9,4% of all accidents, those in 

bicycle paths and pavements 0,6% or a total of 10% traffic related. (See figure 6.) 
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Figure 6.  Place of Occurrence – Gender 

 

Gender 

There was a statistically significant difference between genders when comparing place of 

occurrence (X2(13, N = 2 .895) = 118,91,  p < 0,001). The greatest gender difference was 

found in three categories were males had a significantly higher presentation rates, 

production/workshop area (85,7%), sea/lake/river (70%), restaurant/cinema/club/concert 

(66%). Males also had slightly higher accident rates at sports areas (52,8%). Females had 

the highest accident rates in open nature (64,6%) and slightly higher rates on glaciers 

(55,7%) and motorways/roads (54,2%). The 25-34 year age group was responsible for 

36,4% of all motorway/road accidents and 20,8% of pedestrian injuries. In distant a distant 

second were the < 24 year and 35-44 age group with 17,9%, respectively.        

Chapter summary 

The vast majority of tourists seeking medical assistance at the ED in LSH were injured 

during leisure activities. Females accounted for slightly more presentations involved in 

leisure, sports and unpaid work while males were the ones who predominantly presented 

with work related injuries, particularly the 25-34 year olds. Tourists under the age of 24 

had the highest frequency of sport injuries with very few affecting the over 55 group. The 

most common place of occurrence was in open nature, particularly for females. Residential 

areas both indoor and outdoor also had high frequency rates.   
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4.4 Mode of Injury 

4.4.1 Accidental events  

Frequency and proportion  

The mode of injury tourists present with at the ED can indicate which kind of activity they 

were involved in at the time of the accident. The most common mode of injury tourists 

presented with, were falls on the same level (39,5%), which included stumbles (26%)  and 

slips (13,5%). Low falls or jumps accounted for 10,6%, contact or collisions with a 

stationary object for 9,7% and cuts, tears, abrades or pierces for 7,1%. See further details in 

table 5. 
Table 5. Mode of injury  

Mode of Injury

N Valid % Male % Female %

Fall on same level - stumble 752 26 42,4 57,6

Fall on same level - slip 391 13,5 44,1 55,9

Low fall or jump 308 10,6 44,5 55,5

Contact/collision with a stationary object 281 9,7 47,7 52,3

Cut, tear, abrade or pierce 206 7,1 64,1 35,9

Contact/collision an with object in motion 192 6,6 53,6 46,4

Contact/collision with a person 117 4 70,1 29,9

High fall or jump 102 3,5 40,2 59,8

Unspecified 102 3,5 57,8 42,2

Fall from or in a stair 80 2,8 50,0 50,0

Foreign objects in unspecified areas (eye,ear,mouth) 71 2,5 60,6 39,4

Acute overexertion of body or body part (lift,twist) 66 2,3 69,7 30,3

Thermal effect (burns, exp. to cold or electrics) 56 1,9 50,0 50,0

Pinching or crushing 55 1,9 61,8 38,2

Fall - unspecified 45 1,6 46,7 53,3

Bite or sting by an animal or insect 20 0,7 55,0 45,0

Contact/collision - unspecified 19 0,7 63,2 36,8

Contact/collision with an animal 16 0,6 6,3 93,8

Chemical corrotion 12 0,4 66,7 33,3

Asphyxiation or drowning 4 0,1 75,0 25,0

Total 2.895 100 49,3 50,7

ED Presentations

 

*There were 3.807 missing cases, 3.383 of them were illness cases or 424 actual missing cases 

(X2(19, N = 2.894) = 101,92,  p < 0,001). 

Gender 

There was a statistically significant difference between genders when comparing mode of 

injuries. As seen in table 5., the greatest gender difference were males had significantly 

higher presentation frequencies than females was in the following categories; asphyxiation 

or near drowning (75%), however there were only 4 cases in that category and therefore 

not statistically significant), contact or collision with a person (70,1%), acute overexertion 

of body or body part (69,7%), chemical corrosion (66,7 %, N = 12), cut, tear, abrade or 

pierce (64,1%), pinch or crush (61,8%) and foreign objects in unspecified areas (eye, ear, 

mouth etc.) (60,6%). In the categories were females had higher presentation rates, the 

difference was not as great and mostly in categories connected to falls. Females accounted 
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for 57,6% of stumbles, 55,9% of slips, 55,5% of low falls or jumps and 59,8% of high falls 

or jumps. Females also had higher frequencies of contact or collisions with stationary 

objects (52,3%) and much higher frequencies of collisions with animals (93,8%, N = 16).         
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Figure 7.  Simplified Mode of Injury - Gender 

 

When the categories are simplified by combining similar and/or categories with low 

number of cases the gender differences become as follows; falls (43,5% males vs. 56,5% 

females), collisions (53,1% males vs. 46,9% females), pinches, cuts and pierces (62,5% 

males vs. 37,5% females). (see figure 7.).   

Age and gender 

Age patterns of mode of injuries varied considerably between genders and was statistically 

significant (X2(25, N = 2.894) = 227,75, p < 0,001), most notably the falls category (see 

figure 8. and figure 9.). Falls were most frequent for males in the under 24 age group and 

then consistently declined until the 65 and above age group were the frequency of falls 

increased slightly. The age pattern for females was almost the exact opposite with the 

frequency of falls consistently increasing from the under 24 year age group up until the 

over 65 age group. With the exception of the 35-44 age group were the frequency of falls 

plummeted and only accounted for 8,4% of all female falls compared to the 25-34 age 

group (15,3%) and the 45-54 age group (16,7%). The rate of increase is highest in the two 

oldest age groups or females over the age of 55.      

 

Males had overall higher collision related ED presentations, peaking in the 25-34 age 

group with 32.5% of all male collision presentations. After reducing significantly in the 

35-44 year age group down to 17.2%, male collision presentations reduced with the lowest 

frequency occurring in the > 65 age group (4.2%). In the pinch, cut, sting etc. category the 

males have higher overall presentation rates, with 73.2% of presentations occurring in the 

0-44 age range, highest in the 25-34 age group (27.3%).  

 



38 

0
20
40
60
80

100
120
140
160
180

Falls (same
level,high and

low)

Contact/collision
(object, person,

animal)

Pinch, crush, cut,
sting, pierce,

bite, tear, foreign
object in eye etc.

Thermal or
chemical effect,

asphyxiation,
drowning

Acute
overexertion of
body or body

part (lift,twist)

Mode of Injury - Male

Age < 24 Age 25-34 Age 35-44 Age 45-54 Age 55-64 Age 65 <

 
Figure 8.  Simplified Mode of Injury  –  Male age groups 
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Figure 9.  Simplified Mode of Injury  –  Female age groups 

 

Age distribution for the females was more even, only the under 24 year age group had 

relatively high presentation rates (34.1%). The thermal, chemical, asphyxiation and acute 

overexertion categories included very few female cases and barely any female age patterns 

could be detected. For the males most of the thermal, chemical and asphyxiation cases 

were in the < 24 age group and fewest in the 34-54 year and the over 55 year age group. 

Acute overexertion occurred mostly for males aged 0-44, particularly age 25-44 which 

accounted for 58.7% of male overexertion presentations.    

Chapter summary 

The most frequent injuries are falls on the same level, accounting for almost 40% of all 

injuries. Followed by low falls or jumps and collisions with stationary objects. Males have 

higher overall collision rates than females, particularly for collisions with another person. 
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They also have higher rates of acute over exertions, thermal and chemical injuries, 

asphyxiation, near drowning and injuries involving; cuts, tears, pinches etc. Males aged 25-

34 had the highest presentation rates in all categories. Falls were more frequent for young 

males compared to older males were as older females experienced more falls than the 

youngest groups of females with the exception of the 35-44 age group which experienced 

even fewer falls than any of the other groups.  
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5 Discussions 

5.1.1 Main findings 

The primary goal of the study was to gain more knowledge about tourist health issues, their 

volume, prevalence, type and to identify any demographic trends and potentially risky 

activities. The results showed a 65% increase in tourist ED presentations during the study 

period, although the incidence rate has gone down at the same time. Tourists from the US 

(13%), Germany (10,8%) and the UK (10,7%) had the highest presentation volume, 

however tourists from Spain (0,25%) and Italy (0,22%) proportionately required the most 

frequent  medical care. UK tourists and Japanese were the ones who were least likely to 

attend the emergency department in LSH.  
 

Most tourists presented at the ED with an illness related health concern (53%), accidents 

accounted for 44% of presentations and violence related cases for 1,2%. Leisure and play 

activities were responsible for 66,8% of all injury related ED presentations, followed by 

unpaid work (10,7%) and sports activities (4,8%). The most common place of injury 

occurrence was open nature (15,4%) and residential areas, indoor (15,4%) and outdoor 

(8,9%). Injuries on roads and pavements accounted for 10%. Falls were by far the main 

cause of injury ED presentations (58%), with falls on the same level accounting for nearly 

40% of cases. Other common injury causes were collisions (21,6%) and cuts, pierces, 

pinches and such injuries (9,6%).  
 

Males had higher overall presentation rates, and higher illness rates particularly the older 

age groups. The younger males specially the 25-29 age group had high accident rates and 

were more likely to be involved in a violent injury (76,9%) than females, They were also 

more likely to sustain collision injuries (53,1%) and cuts and pierces (62,5%), occurring in 

places such as; production areas, clubs/restaurants, sea/lakes (66-86%), and sports areas 

(52,8%). Females had higher accident rates (51,4%), they accounted for 46,% of all female 

cases vs. only 41,7% of male cases. Females particularly older ones were more likely to 

seek medical care due to a fall injury (56,5%) than males,  much likelier to be injured in 

open nature (64,6%) and slightly more likely to be injured on glaciers (55,7%) and roads 

(54,2%).           

5.1.2 Literary Reference 

Illness and injury demographics  

There were more illness related presentations than injury ones and males had slightly 

higher presentation rates than females. Young males also had predominantly higher rates 

of violence related injuries. These findings all support previous studies. However males 

only accounted for 48,6% of injury cases contradicting those same studies, which reported 

that 52-61,5% of all injury cases involved males (Mitchell et al., 2015; Eray et al., 2008; 

Bentley et al., 2001b; Thompson et al., 2003; Bauer et al., 2005). Age patterns were similar 

to what was expected, with the highest injury frequencies occurring in the 20-40 age group, 

which supported Bentley´s et al., (2001) findings. There was also an increase in injuries in 

the over 50 age group which supported Fisher´s et al. findings (McInnes et al, 2002). The 
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oldest age group had the highest illness rates, particularly the males which affirmed studies 

conducted by Walker et al., (1995) and Eray et al., (2008). Even though the gender 

difference is not very drastic it is still very interesting considering the literature, were 

males are overwhelmingly reported to have higher injury rates.  

Leisure activities 

The vast majority of injured tourists seeking emergency medical care were injured during 

leisure activities. Females accounted for slightly more presentations involved in leisure, 

sports and unpaid work while males were the ones who predominantly presented with 

work related injuries, particularly the 25-34 year olds. Tourists under the age of 24 had the 

highest frequency of sport injuries with very few affecting the over 55 group. These results 

concur with the ones presented by Bauer et al. (2005) and Mitchell et al. (2015) apart from 

the high proportion of females involved in leisure and sports which completely contradicts 

Mitchell´s et al. (2015) findings. The high percentage of leisure related accidents is 

unsurprising considering the population being studied. The high rate of sports accidents in 

the younger age group suggest higher participation levels than for the other groups which 

is probably a safe assumption.      

Traffic injuries 

Streets and pavements accounted for 10% of injury locations, thus from the cases that were 

registered, it can be presumed that traffic accidents account for 10% injury ED 

presentations at LSH. This is much lower than the literature suggest or a rate of 20-22% of 

all injuries (Bauer et al, 2005; Thompson et al., 2003; Eray et al., 2008). Although this 

number seems low compared to other studies, a few factors have to be considered such as 

missing data and the fact that most traffic accidents involving tourists occur outside of 

Reykjavik, in rural areas (63%) and are treated there unless there are serious injuries that 

occur (Rannsóknarnefnd umferðarslysa, 2005).   

Open nature 

The most common place of injury occurrence was in open nature (15,4%), particularly for 

females (64,6%). Residential areas both indoor and outdoor also had high frequency rates, 

or a combined total of 24,3%. Males had significantly higher presentation rates in the 

following categories; production area, sea/lake/river and restaurant/cinema/club, they also 

had slightly higher rates for sports areas. These results are similar in many ways to Bauer´s 

et al. (2005) and Mitchell´s et al. reports, with one large exception being the open nature 

category. Tourists in Iceland seem much more prone to injuries while in open nature than 

in other areas as well as compared to tourists in the EU and Australia. This might partly be 

explained by the rugged lava landscape in Iceland that tourists might underestimate.   

Females and falls 

The most frequent injuries are falls on the same level, accounting for almost 40% of all 

injuries, 58% when all falls were included. Which is in line with most hospital studies, 

particularly the presentation ones as many falls do not require admission and thus account 

for a slightly smaller proportion of admissions (Eray et al., 2008; Mitchell et al., 2015; 

Bentley et al., 2001b). Females accounted for 56,5% of all falls. The age and gender 

patterns are very distinct, young males have very high fall injury rates that gradually 

decline with increased age while young females have relatively low fall injury rates that 

increase with age, excluding the 35-44 age group which has by far the lowest rate. These 
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results support Bentley´s et al. (2001b) study apart from the 35-44 age group. Bentley´s et 

al. study is one of very few tourism based studies that presented this injury trend that older 

females have much higher fall rates. Although this seems to be a common trend in 

epidemiology studies of the elderly, reporting females to be 1.8 times more likely to be 

hospitalized for a fall injury then males (Stevens & Sogolow, 2005).  

Injury mode 

Males had higher overall collision rates than females, particularly for collisions with 

another person. They also have higher rates of acute over exertions, thermal and chemical 

injuries, asphyxiation, near drowning and injuries involving; cuts, tears, pinches etc. Males 

aged 25-34 had the highest presentation rates in all categories. These results concur with 

study results by Bentley et al.(2001b) and Mitchell et al. (2015). Collisions with another 

person and over exertions have been linked to sports activities.  

Nationality 

Identifying nationalities that are prone to injuries or illnesses and which kind of injuries 

they are likely to be involved in, can assist governments and tourism associations in injury 

prevention by producing the approprite edicational matterial and reacing their target groups 

(Wilks & Coory, 2002). This study identifyed tourists from the US as the largest users of 

emergence healthcare, followed by tourists from Germany and the UK. However tourists 

from Spain and Italy most likely to require medical attention. Bauer´s et al. (2005) ED 

study identified tourists from Germany, Holland and Italy as most likely to be injured. 

Germans in this study had a relatively high rate ratio, and so did Italians but tourists from 

Holland had an average rate ratio. Tourists from the UK and Japan had the lowest risk of 

recquiring medical care. Theorizing why some nationalities have higher incidence rates 

than others can prove problemactic. Although previous studies suggest that tourists are 

more at risk in unfamiliar environment. Particularly if safety information is not understood 

by the tourist or participating in left side-driving for right side drivers and vice versa    

(Wilks et al., 1999; Petridou, 1997).   

Age 

The age composition of tourist patients in relation to the arrival rates is very informative 

and can indicate which age group needs the most medical attention. The 20-40 age group 

have very high frequency rates but their acctual use of emergency healthcare is much lower 

than their arrival numbers would suggest. The opisite applies to the over 55 age group 

which account for 30,4% of the ED presentations and only 19,6% of arrivals. The mean 

age rose by 1,4 years in the 5 year period and ED presentations increased by 83% in the 

over 55 age group. This could be in some ways connected to the increase in cruiseship 

arrivals in Reykjavik, as their passengers are on average older than other types of tourists 

and thus more prone to exaberation of preexcisting illnesses among other health issues 

(Talbot et al., 2005; Dhal, 2001, Ferðamálastofa, 2016). 

Rates 

Tourist ED presentations have increased by 65% during the study period, which has put 

considerable strain on the emergency department at LSH. Meanwhile tourist arrivals have 

increased by 104,2%, therefore even though the increase in presentations has been 

substantial the incidence rate has declined slightly, which means that proportionately fewer 

tourists are seeking emergency medical assistance than before. It should be noted though 
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that the proportion of accidents has increased by 6,8% which might be a cause for concern 

and could be examined further to see if that trend continues and which injury modes or 

activities could be contributing to that increase. It is also noteworthy that accidents are 

proportionately more common in winter than summer.  

5.1.3  Study Limitations 

The main limitation of the study had to do with the data. The hospital registers multiple 

variables including the NOMESCO variables/system which classifies external causes of 

injury and could provide detailed information. However the data entry has not been as 

detailed with quite a lot of missing cases and large unspecified categories. Which means 

identifying specific risky activities was not achieved in this study.    

As presented in the Methodology chapter, the data did not only include tourists but all 

uninsured individuals presenting at the emergency department. Even though that group is 

presumed to be small that has to be considered when assessing the results.    
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6 Conclusions 

Given the elevated economic importance of tourism in Iceland in recent years and the 

reactiveness of the tourism market it is urgent to maintain a positive image of our country. 

Safety is one of the key factors contributing to that image, therefore it is imperative to 

implement safety programs to minimize risk to tourists and provide high quality healthcare 

when needed.  

 

In order to get the best results from such prevention programs it is necessary to obtain as 

much knowledge as possible about the cause, environment and activities involved in 

injuries and illnesses. As well as information on tourists experiencing adverse health 

issues. Which builds a foundation to be able to design targeted prevention measures, 

concentrating on reducing the risk of certain activities, environments or at risk tourist 

groups. As previously mentioned, the hospital data system at LSH has enormous potential 

to provide valuable insight into the mechanisms of injuries and illnesses afflicting 

travellers.  

 

This is the first study conducted in Iceland that focuses on health concerns of tourists and 

examines the external factors involved, a similar study using the same database was 

recently released, although that study focused on service levels required during the ED 

stay. The results from this study provided a useful overview of tourist injury and illness 

demographic patterns, prevalence, growth-rate and injury mode, which were previously 

unknown in Iceland, and thus the study provides valuable knowledge to the field. 

However, to be able benefit from this information source in a more practical sense, the data 

entry process would have to be reviewed. Implementing procedures such as allocating 

more cases in the better defined sub-categories and placing less cases in unspecified 

categories. The NOMESCO registration system has multiple useful variables which could 

be used to identify risky tourist activities much more accurately than presented in this 

study, e.g. options for place of occurrence include; skating rink, horse riding facilities and 

swimming pools. If the data entry process would be more detailed the system would be 

much more useful at risk identification. Adding variables regarding mode of travel, 

specific activities, information on safety equipment and standards were applicable, could 

prove to be very useful in designing prevention programs. Identifying trends, 

characteristics not to mention growth rate and incidence rate is not only beneficial for 

prevention purposes but an important part of hospital management and quality control.                 

 

Following improvements on the data registration process, it would be interesting to 

examine in more detail activities and environments involved in injuries, as well as 

comparing health issues of tourists in Iceland with the local population and observe if the 

results would resemble previous studies or if there would be any distinguishing factors 

affecting both groups at a higher rate than at other destinations, such as the high prevalence 

of injuries occurring in open nature found in this study and not in past ones. There is 

currently a study on this subject being conducted which will include data from a larger 

timespan and from hospitals and clinics around the country, which will present a broader 

view on the subject not to mention geographical patterns. 
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