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1 Introduction
1.1 Natural and complex disasters

Natural and complex disasters both increase dramatically the demand for emergency medical care. Mass casualties are an integral feature of many disasters. As a consequence, affected and collaborating countries are anxious to find ways and means to provide immediate provision of medical care to victims. An obvious solution seems to be the dispatch of mobile field hospitals that many western countries maintain for defense purposes.

In complex disasters (conflicts, civil wars…), field hospitals – civilian or military – have been used with notable success. However, mass casualties management following natural disasters or conflicts presents distinct challenges: 
First natural disasters casualties are usually produced massively in a very short period of time (minutes in case of an earthquake) while in complex disasters civilian injuries are spread over a considerable period of time.

Civilian injuries in conflicts are, more often than not, weapons caused 

In natural disasters, local health services, especially if well prepared, are the main player. They usually meet the demand for life-saving medical care in a matter of hours. If they cannot access the victims in due time, few outsiders are likely to be able to do so. 
However, natural disasters are not all producing large number of casualties. Droughts, floods, landslides are not known for causing, among survivors, a large number of traumas exceeding the capacity of the local health services. Earthquakes, cyclones (hurricanes or typhoons) and in less extent volcanic eruptions do so. This document will focus on those sudden impact disasters causing a large number of traumatic injuries.

1.2 Historical Background
1.2.1 Packaged Disaster Hospitals (PDH)

In the early fifties, at the peak of the cold war, the US and in much less extent other western governments developed and stockpiled “Packaged Disaster Hospitals” (PDH) for treatment of civilian casualties in case of nuclear attacks. Following twenty years of storage, the program was discontinued and thousands of PDHs were available for donations 
Promptly, a few development NGOs specialized in the recycling of the PDH equipment and supplies in developing countries. Indeed, well planned and selective utilization of disposable supplies hospital ward furniture and small instrumentation was proven to be a valuable contribution to development.

The attempts to promote the PDHs as the solution in the aftermath of sudden impact disasters in the late seventies have been much less beneficial to the recipient countries, prompting WHO/PAHO o address the issue of donations of field hospitals immediately after natural disasters.
1.2.2 Military Field Hospitals in the Seventies
Military field hospitals located as near the front lines as possible have been proven to dramatically reduce the mortality among combatants in the Korean and Vietnam. These hospitals are designed exclusively to stabilize and prepare for transfer war casualties (young men). 
In the seventies, the US and Soviet Medical Services maintained a reserve operational capacity potentially available for dispatch to countries affected by natural disasters such as the earthquakes in Peru (1970), Managua (Nicaragua, 1972) and Guatemala (1976). 
In Peru, the inappropriateness of the heavy Soviet Army Field Hospital airlifted days after the impact was promptly recognized by the authorities who had requested its mobilization. 

In Managua, the destruction of the general hospital resulted in a demand for routine primary health care rather than stabilization of injured patients. Structures conceived for war casualties were unable to adjust to the needs of a civilian population deprived of its normal access to medical services
.

In the well documented case of Guatemala
, up to “field hospitals” were complementing the health services. Some as the Nicaraguan facility (18 doctors and 24 nurses) arrived by land on the first day. On day two, facilities from Panama, Costa Rica and Mexico were in place. On day 3 (24 H. after the request was made, the US 100-bed hospital was operational at the center of the most affected province (Chimaltenango): a logistical miracle but nevertheless, too late to provide immediate life saving care to the victims. The occupancy rate briefly culminated at 80% on day 6 to rapidly decline to a few patients. The hospital was closed on day 11. 
Due to late arrival and a very high cost/effectiveness ratio, national authorities, PAHO/WHO and the US Office of Foreign Disaster Assistance (OFDA) agreed formally
 on the basic requirements for accepting field hospitals: Among them: arrival within 48 hours and self-sufficiency were regarded as particularly critical.
1.2.3 Civilian Field hospitals

The mid decade of the eighties has seen a significant number of dramatic disasters with limited participation of foreign field hospitals: earthquakes in Mexico City, El Salvador and Chile as well as volcanic eruption in Colombia. The problems encountered by the local health services in the management of casualties lead several South American countries to develop their own medical brigades or field hospitals for domestic response. 

Progressively, those field hospitals of the national health services (Social security in Peru, for instance) or Red Cross societies were mobilized to assist neighboring and other Latin American countries affected by disasters.

The proximity, the identity of culture and level of technology made these FH a more cost-effective and appropriate form of secondary assistance in recent disasters.
1.2.4 The end of the Cold War.
Following the end of the cold war, Armed Forces in the Western World reevaluated and expanded their role in humanitarian activities. Their contributions became an outstanding and indispensable element in peacekeeping missions and humanitarian relief under insecure conditions, leading the UN to establish its Military & Civil Defense Assets (MCDA) Program to facilitate civilian access to and coordination of the coveted facilities of the military. 

Simultaneously, the donor countries (and their public opinion) were taking an increasing interest in the utilization of their own Armed Forces Medical Services in the early response to other types of disaster from the hurricanes Mitch and George in the Caribbean and Central America (1998) or the floods in Mozambique (May 2000) to the earthquakes in Turkey (17 August 1999), India (Gujarat, 26 January 2001) or el Salvador (January and February 2001).
In the recent years, the Armed Forces, national or foreign, consolidated their role as a key player in humanitarian affairs joining an increasing number of civilian actors attempting to provide immediate medical assistance to the victims in major disasters.
2 Lessons learned from the recent disasters

The use of foreign field hospitals in the last 5 years has not met the expectations of the local health authorities.

2.1  Hurricanes Georges and Mitch

In 1999, within four months of the Hurricanes George and Mitch, over 500 officials or experts from the affected countries, the UN agencies and the humanitarian organizations met in Santo Domingo to evaluate the emergency response. Among many lessons learned, they concluded that “field hospitals, in addition to their high installation costs and the fact they rarely respond to local needs, take too long to begin functioning. This results in under-utilization of the existing health services and the creation of false expectations in the affected communities
.” They observed also that “frequently, the foreign medical brigades require logistic support”… but nevertheless concluded that …´the cooperation of foreign health personnel who respond to needs that have been clearly defined by the affected government often turns to be very useful”. For the first time, a distinction was made between medical teams (with some supportive equipment) and the field hospitals. Contrarily to common public belief in donor countries, self sufficient field hospitals were viewed by the participants as not effective following cyclones.
The alternative of building temporary facilities as done by the US Southern Command in Wiwili, Nicaragua appears to be more cost-effective and appreciated by the authorities. See figure 1

2.2  Acute emergency care following recent earthquakes

In the aftermath of the three more recent earthquakes (Turkey, India and El Salvador), political authorities in donor and affected countries appeared to regard the dispatch of foreign mobile field hospitals as the miracle cure for the real but short-lived problem of mass casualties. Conclusions similar to those reached following the Hurricanes Georges and Mitch were endorsed by the health officials regarding the shortcomings of this approach to provide immediate emergency care to the traumas victims. 
In a lessons learned workshop
 held in El Salvador in July 2001 (5 months after the impact of the second earthquakes, 229 participants identified the following problems with the use of field hospitals for the acute care of victims of disasters:

- “The absence of an assessment of the national residual medical care capacity and the projected need for acute trauma care before issuing a request for foreign FH;

- An untimely installation (long after all casualties have received initial medical care) and the lack of criteria for assigning their location in the disaster affected area; 

- The insufficient involvement of the national health professionals in the medical care;

- An increased risk of nosocomial infections and complications”;
2.3  Donated FH as substitute to damaged facilities

The earthquakes in El Salvador pointed also to an unexpected situation whereby many structurally sound hospitals were fully evacuated due to non-structural damages or lack of support services (water, electricity…). A similar situation has been noted by Schultz et al in the aftermath of the Northridge earthquake in California
. 
As a result, the political authorities in the affected country, occasionally responding to pressing offers from donors or NGOs acting as intermediary requested or accepted the donation of self contained field hospitals as temporary substitute to health installations damaged or incapacitated by the earthquakes. 
In spite of the generous external support of the donor assuming all costs for the installation including in some case two-year maintenance of the temporary facilities, the results have been unsatisfactory, generating frustration and disappointment for all parties concerned: recipient and donor countries, the medical staff and the patients.
The following factors have been identified:
- An overoptimistic estimate of the time needed for final repair or reconstruction of the facilities (years rather than months) and therefore of the expected duration of the FH;
- A decision-making process without participation of the medical logistician experts in the donor side or the final users (medical staff and hospital administrators) on the recipient side. End users when involved, were often unfamiliar with the proposed donation and its limitations or prerequisites;

- The imperative need for high maintenance of field facilities (in particular, tents) Far from being robust and immune to careless handling, these facilities require daily attention
; mobile hospitals appeared to be much very sensitive to the lack of preventive maintenance affecting most of the hospitals in Latin America; and finally

- A lack of convenience (space, furniture, hospitals beds, fixture for heavy monitors and equipment, temperature control, etc) accepted in a frontline military or humanitarian environment but rapidly considered intolerable and “degrading” in a metropolitan hospital 
3 Definition and categories of intended use
3.1 Definition of a field hospital:

An agreed upon definition of what constitutes respectively a “field hospital” and a medical brigade or team is required. The term of field hospital is indiscriminately used for fully-equipped 100 bed facilities as well as for the one tent external consultation of a medical brigade or team.
For the purpose of these guidelines, a field hospital is may be defined as:

A mobile self contained and “self-sufficient” facility (tents, inflatable or containerized modules) with:

- 10 or more beds

- Operating room(s)
- Basic laboratory and diagnostic facilities including mobile X-ray
Fully staffed field hospitals are generally made available for a very short period of time while non-staffed field hospitals are usually donated to the affected country.

3.2 Categories of use

From the review of the recent floods (Mozambique and El Niño in South America), hurricanes (Georges and Mitch) and earthquakes (Turkey, El Salvador and India), field hospitals are used for three distinct purposes:
· Immediate life-saving acute care of traumas

· Secondary care of traumas and routine emergencies 

· Temporary facility to substitute damaged installations pending final repair or reconstruction.

3.2.1 Immediate acute care of traumas: 24-48 hours
Military field hospitals and their equipment have been designed to provide first line stabilization and life saving surgical care to wounded combatants. Their location close to the fire front prior to the occurrence of the casualties has been the main factor in their success in reducing mortality in conflict situations. 
Speed of initial care rather its sophistication is critical. 

Following natural disasters when casualties are produced massively in a short period of time, other provinces in larger states or neighboring countries in smaller sub-regions (Caribbean, Central America…) are best equipped to respond rapidly in support of the local health services.
3.2.2 Secondary care of traumas and other emergencies: 2 weeks
Initial acute care of traumas victims is usually carried out by the local services in a matter of 24-48 hours. Quality and speed of local treatment will be determined by the level of preparedness of the staff and the resilience of the installations to the impact of disaster. Few, if any, foreign field hospitals are operational within this lapse of time.

Within a few days, the demand for normal medical attention including medical emergencies will sum up to the needs for secondary care of the traumas victims.

Rapidly, the local staff --often facing personnel emergencies-- at home is exhausted and needs external support and relief.

In the extent that local health facilities are remaining operational (little damage, support services and utilities available), external medical teams have been extremely useful.
In the event that the facilities are not functional, the assistance of self sufficient field hospitals has been valuable.
3.2.3  “Temporary” facilities” pending final repair or reconstruction 

The duration of this phase is generally seriously underestimated. Final repair or reconstruction of severely damaged health installations usually take from 2 to 5 years rather than the few months projected by the staff and director of the hospital. Field hospitals will require replacement of  tents and some equipment after six months.
The temporary facility will generally be installed on the premises of the damaged hospital, often in an urban environment. Transportable equipment, beds, furniture and accessories of the incapacitated hospital are frequently recovered and transferred to the temporary facility.

This facility (field hospital or other) will be called to accommodate and treat a large range of patients (gender, age, physical condition, need for monitoring and intensive care, duration of stay…), a significant departure from the original purpose
 of military field hospitals.
Maintenance personnel will require special training, human and material resources and self-imposed discipline to provide the daily preventive maintenance that is ingrained in the military culture of the donors countries.
Hospital personnel most willing to adapt to a difficult working environment under emergency conditions, is increasingly reluctant to accept ‘field’ conditions for an extended period of time, especially in a metropolitan area.
These factors will determine the potential usefulness and appropriateness of donated field hospitals as “temporary long-term” facilities.

Policy decision makers will need to carefully consider and weight the comparative advantages of alternative solutions such as the building of light structures
, the modular use of commercial containers
 , alternatives that in most cases have only been delayed, at a high political cost, by the request of a field hospital.
4 Conclusions:

The concretization of the international solidarity in the form of field hospitals has not often met the expectations of the recipient country. Political authorities are overlooking the critical time factor in lifesaving acute care and are often unaware of their limitations and shortcomings in offering appropriate medical care to the general population for a sustained period of time.

To be effective, field hospitals must meet some critical conditions that will differ considerably according to the intended purpose of the facility. 

The current guidelines from WHO/PAHO are not addressing adequately the increasing complexity and variety of issues involved in requesting or accepting field hospitals in the aftermath of natural disasters producing mass casualties and/or adversely affecting the capacity of the health services to provide essential medical care to the population.
The annexes are presenting for discussion draft guidelines for decision making by the donors and recipients regarding the short-term services of fully staffed field hospitals or the donation of the corresponding equipment and facilities for sustained temporary use.
� The light low-tech hospital sent from Cuba was more able to address the routine needs of the civilian population while the US hospital sophisticated diagnosis facilities were appreciated. Medical teams from Europe arrived late and well grossly underutilized.


� Dr. C. de Ville de Goyet et al., Earthquake in Guatemala,  : Epidemiologic Evaluation of the Relief Effort, PAHO Bulletin 1976


� Costa Rica meeting……..


� Conclusions and recommendations  of the Meeting on Evaluation of Preparedness and Response to Hurricanes Georges and Mitch, February 1999, pp 21


� Memoria: Lecciones aprendidas de los terremotos del 2001 en El Salvador. Sector Salud, pp. 83-84


� Implications of Hospital Evacuation after the Northridge, California, Earthquake  by Carl H. Schultz, M.D., Kristi L. Koenig, M.D., and Roger J. Lewis, M.D., PhD; New England Journal of Medicine, Volume 348:1349-1355 April 3, 2003  Number 14





� Under tropical conditions and daily preventive maintenance and preservation, general purpose tents have a life expectancy of six months. Less should be expected in a civilian environment. 


� Stabilization and preparation for transfer of wounded young soldiers


� Following the Hurricane Mitch in Nicaragua (1998), the US Southern Command played a major humanitarian role. In Wiwili, SouthCom built a temporary hospital to replace the flooded and damaged facility. A wooden structure on solid concrete foundation, the installation is expected too provide a satisfactory working environment for decades. Building. cost amounted to $15,000 while airlifting the field hospital for San Rafael hsospital in El Salvador is estimated at $20,000.


� In the hospital San Rafael of San Salvador, a non-profit foundation sponsored the assembly and fitting of commercial steel containers to house temporarily patients and services. The convenience and functionality of the containers offer a striking contrast with the deteriorated conditions in the tents of a donated field hospital on the premises of the same hospital. Altogether, costs are reported to be in a similar range o those incurred by the donor of the FH..






