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Abstract 
This presentation describes some of the challenges in providing medical support on current NATO operations, and how these are being met through multinational co-operation.  The first challenge is to ensure that the appropriate balance of resources is available to meet the requirement.  Furthermore, in addition to having sufficient capacity, it is essential to ensure that capabilities match the standards required; the recently introduced NATO process for continuous improvement in healthcare support is designed to provide assurance of these standards.  This is in terms of both the care provided for the sick and injured, and also the medical advice provided to military commanders on threats to health, and how the risk from these might be mitigated.  Guidance on the necessary standards and best practice is provided through the Allied Command Operations (ACO) Directive on Medical Support to Operations, and developments in knowledge development and information management are described that further inform force health protection measures, as well as underpinning medical planning and the assurance process.  An evidence based approach is followed, including analysis of “lessons learned” from the current NATO led operation in Afghanistan and other operational theatres, in order to inform training and optimally prepare those providing healthcare and health advice on operations.  Co-ordination of the medical effort is critical to ensuring effective, efficient and equitable healthcare, with full regard to ethical considerations, given that operations may be conducted within a framework of complex emergencies in fragile states.  The human factors to be considered in meeting these challenges include paying attention not only to technical medical aspects, but also to the psychological stresses inherent to operations, and the importance to morale of timely and effective medical care.

1.0
INTRODUCTION

The aim of this article is to present some of the challenges in providing medical support on operations, and how these are being met.  These challenges are as follows.  Firstly, to ensure that the appropriate balance of resources is available to meet the requirement, identified following analysis and formulation of the medical plan.  Next, to ensure that these resources have the capabilities needed to match the standards set out within NATO doctrine, which in essence is to provide healthcare commensurate with that which might be expected within the home nations of the deployed forces.  Thirdly, timely medical evacuation, not only to provide the best chance of survival, but also in view of the impact on the morale of the injured and their companions; there is indeed significant political interest in this issue.  Fourthly, to develop more effective knowledge development and information management, as this informs force health protection measures, and underpins medical planning and the assurance process.  “Lessons learned” from the current operation in Afghanistan and other theatres inform training and preparation.  Finally, co-ordination of the medical effort is needed in order to best deliver timely, high quality care for those “in harm’s way” on NATO led operations in Afghanistan and elsewhere.
2.0
MATCHING RESOURCES TO THE REQUIREMENT

In order to ensure that sufficient resources to meet the requirement can be provided, the starting point is a careful analysis of the military mission.  This determines where and in what numbers casualties are likely to occur, and what type of injuries are likely, as well as a consideration of the full range of risks to health and factors to be taken into account by the military medical services in order to determine the capabilities and capacity needed.  From this can be derived the medical plan, and how the necessary capabilities may be delivered - with the right equipment, the appropriate level of training, at the right place and at the right time.  This is termed the Medical Estimate, which will then inform resource acquisition (in military terminology, “force generation”).  Technology can inform this process, particularly in respect to estimation of likely casualty numbers, in collaboration with operational planning staffs. Such casualty rate estimation (CRE) tools do however require training in their use, and also experience in order that judgement may be applied.  NATO Allied Command Operations (ACO) is developing a catalogue of capabilities possessed by nations that might meet requirements identified by the Estimate process.  There are political factors that also need to be considered.  Meeting this challenge therefore requires understanding of the political, economic and other environmental considerations.  A direct approach by ACO staff to those nations identified as having the capabilities required has proven fruitful, notwithstanding political and national resource constraints on deployment of military forces.
3.0
standards of care
3.1
Standards – A Shared Responsibility 
In addition to having sufficient capacity, it is essential to ensure that capabilities match the standards required.  A key concern of nations, expressed in NATO Doctrine
, is that to the maximum extent possible, medical care should be provided to the same standard that could be expected in the patient’s own home country.  This requires significant investment by nations in the deployment of medical assets in support of their own troops.  However, even for NATO nations with substantial military resources, the nature of today’s complex military operations, and the increased sophistication (and therefore expense) of healthcare provision in civil life (and therefore expected for the treatment of troops sick and injured on military operations) makes multinational co-operation almost inevitable.  This is particularly so for the provision of more scarce assets, such as the highly capable field hospitals (designated as Role 3, or Role 2 Enhanced, medical treatment facilities) deployed on operations in Afghanistan, for example.  Although ensuring that appropriate healthcare arrangements are in place for their people is a responsibility of each nation, it is not mandatory (nor always possible) for each nation to provide this from their own resources.  Given that the requirement is usually now for healthcare provision to be provided on a multinational basis, this has now become a shared responsibility among the contributing nations.  
3.2
Assuring Healthcare Standards – A Shared Responsibility
The Committee of Chiefs of Medical Services in NATO (COMEDS) agreed to the implementation of a system of healthcare quality assurance termed Continuous Improvement in Healthcare Support on Operations.  Having recently been put in place for the International Security Assistance Force (ISAF) in Afghanistan, the intention is that not only will any adverse events be examined and the “lessons learned” shared, but that examples of best practice may be more widely known and then incorporated into standard procedures.  This primary purpose of continually improving standards, in light of enhanced techniques and procedures, also builds trust among national elements in their multinational colleagues’ abilities to provide care for their troops; an essential pre-requisite for multinational co-operation in healthcare provision.
3.3
Articulating Required Standards – ACO Directive on Medical Support to Operations 
The process for continuous improvement in healthcare support will provide assurance to commanders and the nations that NATO standards are met.  This is in terms of both the care provided for the sick and injured, and the quality of medical advice provided to military commanders on threats to health.  It is however important to emphasise that no healthcare system can provide perfect care at all time; in essence the system of continuous improvement identifies and manages risk by identifying how the risk might be mitigated.  Guidance on best practice is provided within the Allied Command Operations (ACO) Directive on Medical Support to Operations
, first produced in March 2009.  In the Directive the importance of each element of the patient care pathway is described, from force health protection measures to reduce the risk or impact of injuries, through first response, initial treatment by medical services personnel, hospital care in the field and definitive care in the home base.  This is linked by a system of medical co-ordination and medical evacuation throughout the pathway; handovers should be “seamless”.
4.0
timely medical evacuation

4.1
Medical Evacuation – Definitions
Within NATO Doctrine, medical evacuation is categorised into the following elements:
· Forward MEDEVAC, being the evacuation of casualties in a suitable vehicle or airframe, with medical services personnel skilled in pre-hospital care on board, from near point of wounding to deployed hospital care for resuscitative treatment and surgery as their condition requires.
· TACEVAC, which is the transfer of a stabilised (at least partially) casualty from one medical treatment facility to another.  Skilled medical care is required in transit to maintain the casualty.  By preference this transfer should be undertaken by a fixed wing airframe, with a critical care air transfer team embarked to maintain seriously injured or sick casualties.
· STRATEVAC, which is the transfer of a stabilised casualty from deployed hospital care in the theatre of operations back to definitive care in the casualty’s home nation or other nation.  In addition to being a critical part of each patient’s care pathway, evacuation is the central means by which capacity is maintained in the deployed field hospital; in southern Afghanistan casualties will be evacuated usually within 24 to 48 hours, in order to optimise their individual treatment and to ensure intensive beds are maintained for further casualties.  Again, skilled medical care will be required for the more severely injured (including intensive care).  In view of the distances involved, this transfer will be undertaken by a suitably configured fixed wing airframe, again with a critical care air transfer team embarked to maintain seriously injured or sick casualties.
4.2
Forward Medical Evacuation Principles
The ACO Directive on Medical Support sets out the basic principles for MEDEVAC:

· MEDEVAC assets should be placed reasonably close to likely scenes of incidents, as permitted by the constraints of the military environment, in order to reach casualties, as soon as reasonably possible, with skilled medical aid.  The closest assets may be ground ambulances (with protected mobility as required by the threat) but the intention is to collect the most serious casualties by helicopter from as close as possible to the point of wounding (depending on safety at the scene).
· Although MEDEVAC assets may be dispersed, deployed hospital assets should be concentrated in fewer, more capable facilities, in order to provide optimal clinical care, including diagnostic and intensive care support.  This approach is similar to the civilian model of trauma centres; meeting the clinical challenges in treating those with the complex injuries seen on current operations requires expert multidisciplinary teams (general surgery, orthopaedic surgery, intensive care physicians and nurses; emergency medicine specialist doctors and nurses are especially needed).
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Figure 1: Transfer of casualties from the helicopter landing site to a 
Role 2 Enhanced deployed field hospital, western Afghanistan.
4.3
Forward Medical Evacuation – Planning Timelines and Standards
4.3.1
Principles and Purpose
The ACO Directive on Medical Support includes the planning timelines and standards for MEDEVAC for all current operations.  The principle employed is that casualties should be reached in a timely manner and then evacuated to the most appropriate deployed medical facility (not necessarily the closest).  Clearly the sooner casualties reach hospital the better, but in order that resources may be deployed in the most effective and efficient manner, it is necessary to have guidance for commanders and deployed medical staff. These provide the basis for force generation requirements, and where the assets are to be placed.  
4.3.2
“10-1-2” Timelines Planning Timelines
The MEDEVAC planning timelines have been derived from peer reviewed literature
, including that previously published from deployed headquarters
, recent military medical experience in Iraq and Afghanistan since 2001, and examination of casualty outcome data from HQ ISAF and national Joint Theatre Trauma Registry data from the UK and US.  Consultation was undertaken with experts in the field and the surgeons general of the major contributing nations to ISAF. These are in essence an expression of how the chances of survival of serious casualties can be maximised, given the challenges of the military environment.  It should be emphasised that there will still be a small number of casualties that cannot be saved in these timeframes, in view of the nature of their injuries.  Known as the “10-1-2” timelines, these emphasise the importance of stopping bleeding and securing the airway within the first ten minutes of wounding, and that those who require surgery (mainly to stop internal bleeding) should be on the operating table within 120 minutes of wounding.  The “10-1-2” timelines are summarised at Figure 2.  
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Figure 2: Forward MEDEVAC timelines for current and contingent NATO operation.  

4.3.3
The 90 Minute Standard
From these timelines a “90 minute standard” has been derived.  As it may take up to 15 minutes for the headquarters controlling incidents to receive notification of a MEDEVAC request, in view of the fighting on the ground, and that it may take 15 minutes to transfer the casualty from the helicopter landing site to the operating room, out of the 120 minutes allowed from point of wounding to having surgery, the time from actual notification to “wheels down” at the hospital landing site should be no more than 90 minutes.  In practice in Afghanistan all missions taking longer than 60 minutes from notification to “wheels down” are examined, in order to identify how continuous improvement can be made.
4.4
Medical Evacuation – Summary of the Approach to Forward MEDEVAC
At Figure 3, the scheme for forward MEDEVAC is shown diagrammatically.  Role 2LM, i.e. Role 2 Light Manoeuvre, is the designation for light surgical facilities that have particular utility when operating at extended distances, and as a reserve.  Deployed field hospitals may be designated Role 2 Enhanced or Role 3, depending on the range of medical and surgical specialities available. Patient regulation is undertaken by the Patient Evacuation Co-ordination Centre (PECC), which should be integral to the Operations Centre of the deployed headquarters responsible for managing incidents in that area, and with the tactical command of the helicopters used for MEDEVAC.
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Figure 3: Scheme for forward MEDEVAC (ACO Directive for Medical Support on Operations).
4.5
Review of Emerging Evidence – Timelines
4.5.1
“10-1-2” Timelines as an Appropriate Planning Guide
Outcome of casualties from Iraq and Afghanistan has been examined recently by one of the principal contributing nations.  One of the purposes of this study was to consider whether timelines could be extended.  Analysis is still continuing, but the findings indicate that the “10-1-2” timelines are more appropriate than any longer timelines for medical planning and force generation purposes.  This study also confirms, as for other studies of outcome in the military environment, that there has been no emerging evidence to support adopting the “Golden Hour” as a planning standard on military operations, i.e. to surgery within one hour of wounding, even if this were achievable in such environments.  This is because there is no tri-modal distribution or “bulge” in casualty survival within an hour, as has been reported in the past for civil trauma3.  The nature of the military patient care pathway, including force protection measures (particularly body armour) and first response with haemorrhage control, differentiates the military from the civil environment.  Evidence continues to demonstrate the crucial importance of the first 10 minutes – as expressed in the “10-1-2” timelines
.
4.5.2
Getting the First Ten Minutes Right
A highly important issue is that the first response in the first 10 minutes need not be provided by doctors.  These advanced first aid techniques may be provided by a medical services combat medic embedded within a combat team, or by a combat soldier trained in advanced first aid skills and provided with the necessary equipment.  At its basic level, this is the first field dressing, tourniquets (Figure 6) and simple airway adjuncts.  This approach is also an appropriate basis for training the security forces in Afghanistan.
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Figure 6: Combat application tourniquet ®.
5.0
INformation requirements
5.1
The Gathering of Information
Information is needed for the assessment of threats to health and associated risks, in order that health support requirements can be identified, and also to advise commanders and staff on force health protection measures.  Information also underpins the wider aspects of medical planning and the healthcare quality assurance process.  Analysis of “lessons learned” from operations informs the conduct of medical support and also the training and preparation of those providing healthcare and health advice on operations.  
5.2
The Sharing of Information
Obtaining all the information needed can be constrained by national health reporting “stovepipes”.  On deployed operations, health reporting, for example the EpiNATO process, does follow the NATO chain of command, but longer term health trends issues may only become evident once personnel have returned to their own nation.  Examples include mental health problems.  Meeting this challenge involves continued engagement and communication, both within the theatre of operations with senior medical representatives from the contributing nations, and at the strategic level with national surgeons general and their staff.  The monthly ACO medical report provides a means for sharing information with the national surgeons general, commanders within NATO, and as feedback to those providing medical support in the deployed theatres.
5.3
Analysis

Examination of observations from medical support to operations is undertaken at the NATO Operations Medical Conference (NOMC), held every six months and chaired jointly by the ACO Medical Advisor and the Allied Command Transformation (ACT) Medical Advisor.  Further evaluation is undertaken by the Joint Allied Lessons Learned Centre (JALLC), based in Lisbon. Healthcare support is further advanced through research; the HFM-182 Symposium in Essen in Apr 10 provides an example of a forum where the evidence underpinning healthcare support on operations can be discussed and evaluated.
6.0
CO-ORDINATION OF THE MEDICAL EFFORT
6.1
Effectiveness and Efficiency of Medical Support
Effectiveness is in essence healthcare delivered at the right time to the standard required to meet the needs of the casualty.  This requires co-ordination by the medical advisor for the appropriate deployed headquarters.  Co-ordination of the medical effort is also critical to ensuring resources are used efficiently; having duplication of facilities will be an inefficient use of assets.  Current arrangements for this co-ordination rest on informal agreement, given that most medical assets are under national, rather than NATO command.  It may be necessary to define more clearly responsibilities for co-ordination.  This is being addressed within the revision of the ACO Directive on Medical Support.
6.1
Issues of Equity and Ethics
One of the challenges on current operations is the management of host nation casualties.  An agreed and co-ordinated approach is necessary to ensure equitable care for those whom it becomes necessary to treat.  There are however ethical issues that need to be considered in the training and preparation of our medical personnel prior to deployment.  Examples include appropriate care for those treated initially within military medical facilities, and decisions on where their care might be continued within the host nation, given that in fragile states where NATO operations are conducted it may not be possible to provide care to the same level that is usual in the home nations of these medical personnel. Such concerns have been voiced by clinicians dealing with these issues day to day, and can reach media attention
.
6.2
Health sector Development Within the Host Nation
A particular issue that we have been addressing is the involvement of military medical services in humanitarian assistance and development of the host nation health sector.  This is principally a responsibility of the recognised civil authority within the host nation, with support from international organisations (IOs) such as the United Nations and non-government organisations (NGOs).  The ACO Medical Directorate has just completed a strategy document, developed in collaboration with a large range of stakeholders, including IOs.  The focus is on building human capacity within the host nation health sector, in order to improve health outcomes, and to promote stabilisation.  The approach is therefore centred on providing training, mentoring and partnering, rather than providing healthcare directly.
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Figure 7: Development, defined as intervention to support improvement in the provision of essential services in a community or a nation, through building sustainable capacity, must take a long term view and a holistic approach.  The infant incubators in this figure had been unused since they were donated, as the host nation health staff had no training in their use and maintenance.  The most important constraint however was the lack of a power supply.
8.0
conclusion

There are a significant number of challenges in meeting the needs of those sick and injured on current NATO operations.  Key issues are as follows:
· Obtaining the optimal mix of capabilities needed to meet the requirement (Force Generation)
· To the maximum extent possible, medical care should be provided to the same standard that could be expected in the patients’ own “home countries”
· Assuring the standard of healthcare provision and advice to commanders on risk mitigation
· Meeting information requirements
· Ensuring appropriate training of our people, medical teams and the organisation as a whole
· Co-ordination of the multinational medical effort
The human factors to be considered in meeting these challenges include paying attention not only to technical medical aspects, but also to the psychological stresses inherent to operations, and the importance to morale of timely and effective medical care.
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