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Background: Traumatic deaths, and more particularly suicides, during international travel receive a disproportionately low level of attention in the travel medicine literature. We describe the demographic profile of international travellers whose death occurred at the Cliffs of Moher along the Atlantic seaboard in Ireland.

Methods: Coroners' files for the 25 years between 1993 and 2017 were interrogated. All cases of death on or at the cliffs were examined, and demographic data were extracted, including date of death, gender, age, nationality, whether the victims were alone at the cliffs prior to their death, whether the fall was witnessed, prevailing weather conditions, post mortem examinations, toxicology reports and inquest verdicts.

Results: Sixty-six deaths occurred on or at the base of the Cliffs of Moher during the period 1993 through August 2017. Eighteen (27.3%) of the victims were international visitors to Ireland, including 11 males (61.1%). The mean age of travellers (n=17) was 34.2 years.

Victims were nationals of 12 different countries, with 13 being European nationals. Most deaths occurred in summer (n=7) or spring (n=6), with 8 deaths (44%) reported at weekends. Fifteen victims (83.3%) had walked along the cliff path alone. A jump or fall from the cliffs was witnessed in only 2 cases (11.1%). Post mortem examinations revealed multiple traumatic injuries consistent with a fall from a height. Four cases had evidence of alcohol intoxication. Suicide or open verdicts were returned in 50% (n=9) of the cases.

Conclusions:

Travelling alone to the site, purchasing one-way tickets, or depositing belongings on the cliff top support the possibility of suicidal intent, while being intoxicated could be a co-factor in suicidal jumps or support the possibility of an accidental fall. This knowledge could help to identify travellers at greatest risk of death at cliffs.

Introduction

One of the greatest joys of international travel is the opportunity to visit remote wilderness locations and to view magnificent landscapes of great natural beauty. Wilderness travel may expose the traveller to unfamiliar environments and unique physical dangers, however. Cliff tourism is a popular form of recreational travel. The Cliffs of Moher, which are located at the southwestern edge of the Burren region of County Clare in the west of Ireland, reach a maximum height of 214 metres (702 feet) and stretch impressively for 8 kilometres along the Atlantic coastline. These spectacular shale and sandstone cliffs are the second most visited tourist site in Ireland and attract over 1 million visitors each year [START_REF] Touropia | 18 most dramatic sea cliffs in the world[END_REF] , among them many birdwatchers who enjoy observing and photographing the large colonies of sea-birds living on the cliffs, including the Atlantic puffin (Fratercula arctica). Very few tour guides are active at the cliffs but there are audio guides along the path which are available to visitors.

The Cliffs of Moher have been ranked as the most dramatic sea cliffs on earth. [START_REF] Touropia | 18 most dramatic sea cliffs in the world[END_REF] The popularity of the Cliffs of Moher has grown in recent years as a result of their appearance in several films, including Harry Potter and the Half-Blood Prince.

A recent bibliometric analysis of research published in this journal revealed that only 1.6% of all articles are related to accidents or intentional injuries. [START_REF] Flaherty | Bibliometric analysis and curriculum mapping of travel medicine research[END_REF] In a study of 2,410 deaths in Canadian civilians abroad, 20% of deaths were accidental, and 4% were the result of suicide. [START_REF] Macpherson | Death and international travelthe Canadian experience: 1996 to 2004[END_REF] A similar proportion (3.4%) of injury-related deaths in US citizens travelling overseas in the years 1975 and 1984 were attributed to suicide. [START_REF] Hargarten | Overseas fatalities of United States citizen travelers: an analysis of deaths related to international travel[END_REF] The current study was inspired by a visit made by both authors to the cliffs in June 2017, during which the unsafe behaviour of multiple tourists taking or posing for photographs at or close to the cliff edge despite public safety notices was observed (Figures 1 and2). A fall of 30 metres on to any firm surface is sufficient to cause death. [START_REF] Surtees | Suicide and accidental death at Beachy Head[END_REF] Given their height and the rocky nature of the shoreline at the base of the cliffs below, a fall from the cliff edge to the base is incompatible with survival. We aimed to investigate the phenomenon of fatal deaths occurring at the Cliffs of Moher among international visitors to this celebrated geotourism site. Pathologist's office is only consulted where there is a suspicion of a possible criminal act and this did not pertain to any of the cases in our series.

Methods

All files identified from the Coroner's records as relating to a fatality at the Cliffs of Moher were interrogated by one of the authors (GF) under the supervision of representatives from the Coroner's office. Given that travel medicine is generally understood to encompass travel across international borders, we chose to focus on the deaths occurring at the Cliffs of Moher which involved people who had travelled to Ireland and were not ordinarily resident or citizens in this jurisdiction. All deaths of international visitors to the cliffs were therefore subjected to detailed scrutiny. The following variables were extracted, when available, and recorded in a computerised database using Microsoft Excel 2013: date of last witness of deceased alive; gender; age; nationality; marital status; whether the victim was known to be alone or accompanied at the cliffs; whether the events immediately preceding the victim's death were witnessed by a third party; and the verdict delivered at the Coroner's inquest.

Depositions and witness statements were reviewed, along with post mortem reports and toxicology results. Where a toxicology result was reported in the coroner's files we mentioned it but it may have been conducted in others but not reported.

Discussions with the Coroner revealed that the finding of single transport tickets among the possessions of deceased tourists was highly suggestive of an intent to take their own lives. Other pointers to the possibility of suicide relate to witnessed behaviours en route to or at the cliffs, recent telephone conversations recalled in witness statements, knowledge of the mental state of the victim, deposition of personal effects or flowers at the cliff edge, and the finding of suicide notes by survivors or bystanders. Any reference to the prevailing weather conditions at the cliffs on the day of the victim's likely death was also documented.

Informal discussions with the Coroner and with the Cliffs Ranger from Clare County Council provided context and helped to corroborate the data obtained from the coronial case files.

Results

Sixty-six deaths occurring on or at the base of the Cliffs of Moher had been reported to the Clare County Coroner Service during the period January 1993 through August 2017. In the case of two fatalities, the bodies remain unidentified. Of the remaining 64 victims, 42 (65.6%) were male. Of the 64 identified victims, 18 (28%) had travelled to Ireland to visit the cliffs. Two were non-Irish-born nationals of the European Union resident in Ireland. Sixteen (24.2%) of the 64 victims were international tourists to the Republic of Ireland. Overall, of the 18 international victims, 11 (61.1%) were male (Table 1). The mean recorded age of 17 international fatalities (one case had missing data) was 34.2 years, with a range of 19 to 63 years. The ethnicity or marital status of the tourist fatalities was not established or recorded in every case. The body of the partner of one victim of Japanese-American ethnicity was never retrieved and she is believed to still be missing at sea. The largest number of fatalities were recorded for the period 2008-2012 (Figure 3).

Victims were nationals of 12 different countries, with Poland, Germany and the United States of America comprising the largest number (three each). Thirteen of the 18 victims (72%) were European. Most deaths occurred in summer (n=7) or spring (n=6), with eight (44%) of the fatalities occurring at the weekend (Saturday and Sunday). Fifteen victims (83.3%) were believed to have travelled alone at the cliffs. A jump or fall from the cliffs was reliably witnessed in only 2 cases (11.1%). In one case, a traveller had hanged himself from the entrance gate to the nineteenth century clifftop O'Brien's Tower, which is a focal point for visitors to the cliffs. Post mortem examinations performed on victims recovered from the cliff base or sea revealed multiple traumatic injuries, including skull fractures and parenchymal organ injuries consistent with a fall from a great height. Toxicology results were available in 7 cases, 4 of whom had evidence of alcohol intoxication (mean blood ethanol level = 93.25 mg %). There was no forensic evidence that any victim had been pushed over the cliffs. Documented evidence of a psychiatric history was not available for review. Suicide or open verdicts were returned by the Coroner in 50% (n=9) of international fatalities. Meteorological data were described as "wet and windy" in 2 of the 18 Coroner's reports, both of whom related to fatal falls from the cliffs which were presumed to have resulted from a slip or trip.

Discussion

This study describes the characteristics of 18 cliff-related deaths in international travellers at a landmark destination in Ireland, as revealed from the records of the regional Coroner, to whom such deaths must be notified in accordance with Irish law. Traumatic death of an international tourist at an iconic destination is particularly poignant. Repatriation of the deceased's remains is a complex and distressing process for the victim's family. [START_REF] Connolly | Repatriation of human remains following death in international travellers[END_REF] Attendance at the subsequent Coroner's inquest, which is held in a public Coroner's Court, sometimes with a jury, is difficult for family members, particularly if they have to travel from overseas.

The role of the Coroner in the Republic of Ireland is to investigate sudden and unexplained deaths so that a death certificate may be issued to the next-of-kin.

All 66 deaths at the cliffs in our report are subject to the same procedures for identifying the remains, reporting the death to the local Coroner, initiating a formal investigation by the local police force, obtaining witness statements and depositions, arranging a mandatory post mortem examination in the local university hospital, before releasing the body to the next-of-kin for burial or cremation. In the case of tourist deaths overseas, the Coroner plays a lead role in coordinating contact with the victim's family in their home country, liaising as required with the deceased's doctor, and seeking the assistance of their national police service where difficulties are encountered with identification of a body found at the cliffs without any photo identification.

Though impossible to calculate, since the precise number of international visitors to the Cliffs of Moher is unknown, a very small proportion of cliff tourists have died as a result of trauma such as that resulting from a fall from the clifftop. Nearly two-thirds of all victims and of international visitors who died at the cliffs were male and approximately 70% of the victims whose ages were established were 40 years or younger, which was similar to a series of cliff suicide cases reported from Mount Huangshan in China. [START_REF] Song | Fifty-two cases analysis of cliff suicide[END_REF] This may reflect the younger demographic profile of travellers to the site as it entails a moderate degree of exertion to walk the full length of the cliffs, especially given the frequently strong prevailing west-south-westerly winds.

The occurrence of most of the deaths in spring and summer is consistent with a previous study of deaths at Beachy Head cliffs in England [START_REF] Surtees | Suicide and accidental death at Beachy Head[END_REF] , and reflects the greater volume of tourists who visit during these seasons as well as the greater frequency of bus transport to the site at that time of year. The volume of tourists visiting the cliffs at weekends is also greater, which may explain the higher death toll at the weekend in this series. No deaths were recorded at the cliffs between 1993 and 2001; the reason for the sharp increase thereafter is unknown. No denominator exists for tourist arrivals at this site. Unlike other national monuments, there is no single point of entry with a turnstile or admission ticket. People either pay for their bus tour ticket which includes a contribution towards bus parking or, if they travel in their car, they pay their own parking ticket; there is no admission fee per se. The period of greatest mortality at the cliffs coincided with the global economic recession (2008-2009), but any association in this respect would be speculative. We have no evidence that reporting of fatalities in the online media or their discussion on social media may have precipitated 'copy-cat' suicides but this possibility should be considered.

It is noteworthy that over 80% of the victims had not been accompanied at the tourism site. In some cases of fatal falls from the cliffs, the victims had travelled to the cliffs as part of an organised bus tour but were believed to have separated themselves from other tourists upon arriving at the cliffs; however, reliable data were not available in relation to transport in all cases. Travelling alone to a site where suicide by jumping from a height is popular has been identified as a risk factor which should alert officials to the potential risk of suicide. [START_REF] Bennewith | Suicidal behaviour and suicide from the Clifton Suspension Bridge, Bristol and surrounding area in the UK: 1994-2003[END_REF] Suicide by jumping accounts for 5% of suicides in England and Wales. [START_REF] Gunnell | Suicide by jumping[END_REF] Where information is available on the victim's weight, vertical cliff height and the horizontal distance to the point of impact at the cliff base, it is possible to estimate the probable launch speed, with an initial launch speed exceeding 2.70 m/s indicating a suicidal jump. [START_REF] Shaw | Horizontal distance and height determining falling pattern[END_REF] Circumstantial evidence such as purchasing one-way tickets to the cliffs or depositing belongings on the cliff top also lend support to the possibility of suicidal intent. Knowledge of the deceased's mental state or psychiatric history would also be helpful but not conclusive in this regard. The presence of intoxicating blood levels of alcohol, as in four of our victims, or the use of other psychotropic recreational drugs may be consistent with suicidal plans or may contribute to unsafe viewing or photography behaviour close to the cliff edge, or to a subsequent slip resulting in an accidental fall. Alcohol is available for purchase in the on-site visitor information centre restaurant and shop. The nearest villages are 5-10 km away from the cliffs and there are multiple public houses in both. People who travel to the cliffs may of course carry alcohol with them but this is not typical in our experience and from our discussions with the resident cliff rangers, who are vigilant to the presence of overtly intoxicated visitors to the site. There is the dual concern that a drunk visitor may take undue risks in approaching the edge of the cliff and slip or be blown over the edge, and the added possibility that alcohol may be a co-factor in providing Dutch courage to a visitor with suicidal ideation. It is sensible to advise tourists to avoid intoxicating substances at tourism sites such as cliffs or bridges, where a fall from a height is a potentially fatal risk.

Extreme photographic efforts and posting of selfies on social media were reported in one of the victims, raising the possibility that this behaviour contributed to these individual tourists' fatal falls from the cliffs, but it is possible that this was a contributory factor in other unwitnessed falls. Various characteristics of self-photography have been described which pose physical risks to the tourist. [START_REF] Flaherty | The 'selfie' phenomenon: reducing the risk of harm while using smartphones during international travel[END_REF] While none of the deaths in this study were believed to have resulted from a fall while birdwatching, this is a recognised hazard of avitourism which is a popular activity at the Cliffs of Moher and other coastal habitats. [START_REF] Flaherty | Birds of a featheranalysis of travel health advice provided to international avitourists[END_REF] Whether tourists who are unfamiliar with the unique dangers of the sea cliff environment, for example if they live in a land-locked country, are more likely to suffer injuries or fatal falls in this setting, is unknown. It is reasonable to suggest that pre-travel consultations with cliff tourists, where the itinerary is planned in advance, should include advice on how to behave safely on high cliffs. The cliffs are uniquely accessible and parts of them even border neighbouring farmland. One can walk to the cliffs from the neighbouring villages or else drive or be driven there. Within 10 minutes of parking the vehicle, the individual can reach a sheer drop and then walk in either direction to higher points along the cliff face. The cliffs are officially closed to the public on days where an elevated wind warning has been issued by the Irish Meteorological Service, although the open nature of the site still permits individuals to access the cliffs via the coastal trail from the neighbouring village even when a weather warning is in effect.

Where jumping suicide hotspots such as suspension bridges or cliffs have been identified, various restrictive and monitoring interventions have been implemented to reduce the burden of death among visitors. [START_REF] Cox | Interventions to reduce suicides at suicide hotspots: a systematic review[END_REF][START_REF] Pirkis | Interventions to reduce suicides at suicide hotspots: a systematic review and meta-analysis[END_REF][START_REF] Pirkis | The effectiveness of structural interventions at suicide hotspots: a meta-analysis[END_REF][START_REF] King | The New Forest Suicide Prevention Initiative (NFSPI)[END_REF] Clare County Council and authorities in other settings have provided trained rangers who monitor the sites for signs of suicidal behaviour, such as individuals, especially young men, walking unaccompanied and looking at other people rather than at their natural surroundings. At the Cliffs of Moher, significant emphasis has Data relating to suicide in international travellers have been infrequently published.

Guptill et al. reported suicide as a cause of injury deaths in 4% of US males aged 25 years and older travelling to Mexico, compared to a rate of 21% in US residents. [START_REF] Guptill | American travel deaths in Mexico: causes and prevention strategies[END_REF] A retrospective cohort study of US Peace Corps Volunteers demonstrated a reduction in suicide rate from 6% during the period 1961-1983 to 0.8% in 1984-2003. [START_REF] Nurthen | Fatalities in the Peace Corps: a retrospective study, 1984 to 2003[END_REF] While suicide tourism is a recognised phenomenon in travel medicine, it may not be preventable in a pre-travel clinical setting, where a suicidal traveller is unlikely to present for health advice, unless their suicidal ideation first arose during their travels. Travel medicine clinicians should be aware that travel is sometimes associated with decompensation of psychiatric illness [START_REF] Felkai | Patients with mental problemsthe most defenceless travellers[END_REF] and the development in some cases of severe psychotic episodes resulting from travel to iconic destinations, such as the well-described Florence syndrome, Jerusalem syndrome and Japanese in Paris syndrome. [START_REF] Airault | Risks of psychiatric decompensation in travel[END_REF] The role of travel medicine clinicians may be educational and should involve the travel industry, including tour operators and bus or taxi drivers, as well as highlighting the warning signs for all tourists, especially at weekends during spring and summer. Tourists who survive a suicide attempt involving a jump from a height usually do not die as a result of suicide in the future, indicating that preventive efforts may be worthwhile. [START_REF] Gunnell | Suicide by jumping[END_REF] The media have an important role to play in avoiding sensational coverage of deaths at popular tourist sites such as the Cliffs of Moher, in an effort to avoid precipitating suicide contagion. [START_REF] Cox | Interventions to reduce suicides at suicide hotspots: a systematic review[END_REF] Legislation may even be appropriate to curb irresponsible journalism in cases of suspected suicide. This monocentric study was limited by the retrospective data available to the researchers in the Coroner's files, which did not include reliable details of any psychiatric history in the victim's home country. We believe that the incidence of suicide is underestimated and that many open verdicts may have represented unrecorded suicides.

Without a reliable witness of a jump from the cliffs or an unambiguous suicide note being left behind, it is difficult to distinguish accidental from suicidal death with certainty, and in cases where it cannot be established beyond reasonable doubt that the deceased had the sole intention to take his/her own life and was aware at the time of his/her actions, the Coroner is obligated to return a narrative verdict in accordance with the evidence. Surtees, in an analysis of cliff deaths at Beachy Head, asserts that differences in approach and interpretation by Coroners may account for some of the observed differences in reported suicide rates across jurisdictions. [START_REF] Surtees | Suicide and accidental death at Beachy Head[END_REF] Suicide verdicts were reported in 65% of cases in their series. Examination of their case histories revealed that the majority of victims had a typical suicidal profile, even when a suicide verdict was not returned. Their analysis does not provide information regarding the nationality of victims but the majority of deaths occurred in visitors who were not from the local East Sussex area.

In conclusion, our findings highlight the inherent physical dangers of cliff tourism, the tragic and distressing nature of traumatic deaths in tourists, and the need for vigilance in the travel industry and in all visitors, whether local or foreign, to the possibility of accidental or suicide-related falls. The Cliffs of Moher continue to be a beautiful national treasure and all individuals can enjoy a safe visit to the cliffs, once they adhere to the safety recommendations and avoid high risk cliff edge photography or breaches of the protective barriers.

her long period of distinguished service in this role. Her compassionate approach to the families of tourist victims was very evident from her reports and from our discussions. We wish to thank Mr. Michael O'Dea for all of his assistance in identifying and retrieving relevant cases for inclusion in this study. We wish to pay tribute to the local police and 
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  manual retrospective analysis of inquest files, dating from 1993 through August 2017, held by the Coroner for Clare County in the west of Ireland, was conducted in August 2017. In the Republic of Ireland, a Coroner is an independent state official with legal responsibility for the investigation of sudden and unexplained deaths. The consultant pathologist gives post mortem evidence at the open Coroner's inquest, which is held in public in the local city's courthouse. The Coroner is either a medical doctor or a solicitor and was a solicitor in this case. All have training in forensic medicine. Various pathologists performed the post mortem (autopsy) examinations in our series. Pathologists practising in the Republic of Ireland are typically Fellows of the Faculty of Pathology in Ireland and/or the UK. The State Forensic

  been placed on health and safety. A designated ranger patrols the carpark and activates the local Coast Guard if a visitor has not returned to an unattended car. Signs displaying crisis telephone hotline numbers and various warning signs are erected along the cliff path, deterring visitors from breaching the protective safety boundaries. Anecdotal reports suggest that interventions from cliff rangers have averted multiple accidental falls or suicide attempts at the Cliffs of Moher in recent years.

  members of Doolin Coast Guard Service who recover victims at the cliffs, often under very challenging sea conditions. We salute the work of the Cliff Rangers in Clare County Council who work tirelessly to keep the cliffs safe and enjoyable for all visitors.
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 1 Figure 1 Public safety notice at the Cliffs of Moher (June 2017, courtesy of Prof. Eric
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 2 Figure 2 Dangerous cliff edge photography behaviour witnessed at the Cliffs of Moher (June
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 3 Figure 3 Temporal trends in tourist mortality at the Cliffs of Moher
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