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FOREWORD

THE OPERATIONAL ART                                                                                                       v

FOREWORD

I am pleased to commend to you this volume, the third in the Canadian
Defence Academy’s series on the Operational Art. It reflects Canada’s 
participation in the ongoing discussion amongst North Atlantic Treaty
Organization nations regarding the evolution of Health Service Support
(HSS) in the modern security environment. Its inclusion within this
important series of publications promotes an increasing awareness by 
the Canadian Forces (CF) of the integral nature of HSS in operational
planning, and a better appreciation by operational commanders of the
doctrine and roles of their HSS elements.

This volume comprises the combined works of a number of our Canadian
Forces Health Services (CFHS) leaders, produced in the course of their
military education; it comes at a particularly opportune time as our 
organization is in the process of transformation. The CFHS is currently
implementing an ambitious and innovative health care reform process,
the goal of which is to develop a patient-oriented health service that
enhances operational effectiveness and better meets the needs of our 
soldiers, sailors and air personnel, both at home and abroad. This book is
reflective of that fundamental evolution, and I am confident that it will be
a valuable contribution to the ongoing dialogue of the profession of arms
in Canada.

MILITI SUCCURIMUS / SANITAS IN ORE

Margaret F. Kavanagh
Commodore
Commander, Canadian Forces Health Services Group
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INTRODUCTION

Allan English and Colonel James C. Taylor

This volume, The Operational Art: Canadian Perspectives – Health Service
Support, is the third in a series published by the Canadian Defence
Academy Press. It follows The Operational Art: Canadian Perspectives –
Context and Concepts (2005) and The Operational Art: Canadian
Perspectives – Leadership and Command (2006). The purpose of these 
volumes is to offer perspectives on distinct Canadian approaches to the
operational art, based on our national and military cultures and historical
experience. 

A growing body of work is addressing how Health Service Support (HSS)
can be transformed to meet the challenges of current and future security
environments, and this book aims to contribute to this literature.1

Commissioned by the Commander Canadian Forces Health Services
Group, this volume articulates the nature of health service support,
depicts and interprets various concepts of health service support, and
examines HSS doctrinal concepts in a Canadian context at the operational
level. It is based on the writings of HSS senior officers on issues related to
HSS done while conducting professional military education at the
Canadian Forces College (CFC) and postgraduate education at Royal
Roads University. This volume showcases these works so that they are
available for the use of military professionals and others who are facing
new challenges in the study and practice of the operational art. 

The roots of this project are, however, deeper than those described in the
preceding paragraph. One might ask for example, how did Canadian HSS
professionals come to write about HSS and the operational art? One
answer to this question can be found in the origins of the Advanced
Military Studies Course (AMSC), which was designed to focus on “the
study of war and operations other than war at the operational level with
additional emphasis on intellectual and professional development in 
related areas.”2 The first AMSC (September to November 1998) treated all
support functions as peripheral to the operational art, a view that was not
uncommon at the time among Canadian senior officers. There was a great
deal of resistance at CFC to straying from what was seen to be the 

INTRODUCTION

THE OPERATIONAL ART                                                                                                    vii

Operational Art_3.qxd:Operational Art_pt1.qxd  12/29/09  12:52 PM  Page vii



proper path for AMSC studies. This path was created based on the assump-
tion that since the operational art was clearly about “operations” and the
course was primarily for “operators,” the subject matter should focus on
“operations,” and support issues should be tangential to the course.

After the first AMSC, however, based on Jack English’s observation that
operational art was characterized by staggering logistics and staff 
planning as much as by sweeping battlefield manoeuvre,3 those involved in
AMSC curriculum development realized that support factors deserved more
attention in the studies on the course. Therefore, beginning with AMSC 2
(September to December 1999), new portions related to logistics and per-
sonnel support were added to the curriculum. On AMSC 2, 
the term “sustainment” was used by Allan English to signify the co-ordina-
tion of all support at the operational level. In this context, the use 
of the term “sustainment” created some controversy because it did 
not correspond to what some envisioned sustainment to be, as depicted in
more limited definitions of the term.4 Nevertheless, for lack of a 
better term, it was used on AMSC to try to raise the level of debate from pri-
marily technical and stovepiped approaches to logistics and personnel poli-
cies to approaches based on a holistic study of support functions. Using this
holistic approach, some AMSC student research papers found that there
were flaws in Canadian and Allied support doctrine and 
structures, largely because support issues were dealt with in isolation, and
that these flaws had a serious negative impact on the ability of the CF and
Allied forces to conduct campaigns.5 A combination of these papers and lit-
erature reviews convinced most AMSC students and staff that existing doc-
trine did not adequately take into account the integrated nature of
the materiel and human resource aspects of campaign planning and 
execution. It was also found that, while the materiel aspects of theatre-level
sustainment were relatively well addressed by logistics doctrine, the doc-
trine relating to the human resource aspects of campaign planning and exe-
cution was fragmented and very general in nature. An important 
initiative in this approach to studying sustainment, therefore, was the holis-
tic examination of sustainment as a complex, linked system, recognizing
that actions in one part of the system had effects on other parts of the sys-
tem. Beginning in 1999, key concepts and principles of the human dimen-
sion of sustainment were examined by some at CFC in an attempt to stim-
ulate debate about new concepts and doctrine on this subject, with an
emphasis on support to joint and combined operations, integrating
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approaches to personnel and material support, health services support 
policies, and the human dimension of sustainment, in a Canadian context. 

At the beginning of the 21st century, Western militaries are struggling to
develop sustainment systems to cope with a variety of dispersed, non-
contiguous, joint and other types of operations simultaneously. In this
new security environment, some have observed that “deployment,
employment and sustainment are beginning to merge.”6 The addition of
concepts like “Joint, Interagency, Multinational, and Public” (JIMP), “3D”
(defence, diplomacy and development), and “integrated” to the national
security lexicon at the beginning of the 21st century will no doubt also
impact military sustainment. For example, in “integrated” operations,
military sustainment may take on new dimensions as it goes beyond its
traditional boundaries in the requirement to support “integrated” teams.
The new security environment has also caused some to observe that the
traditional levels of war are beginning to merge, to be compressed, or to
be blurred. Others have noted that even if the traditional levels still exist,
it is not productive to over-compartmentalize operations into what could
be termed artificial levels like strategic, operational and tactical.7 All of
these factors contribute to making the holistic study of sustainment at the
operational level a complex undertaking. However, it is an undertaking
that cannot be avoided if we are to face the challenges of the new securi-
ty environment successfully, because, as recently as Operation Apollo
(2001-2003),8 it was noted that sustainment considerations have been
“an afterthought in the operational planning process.”9

Another controversy related to the human dimension of support, besides
the place that support should take in the curriculum of a course focusing
on the operational art, had come to a head at CFC by AMSC 5, in 2002,
when, given the presumed “operator” focus of AMSC, some challenged
the decision to include HSS officers on the course. 

While one would not expect HSS personnel to command combat 
formations in today’s increasingly complex security environment, it is
realistic, based on CF doctrine, to expect that HSS personnel, as military
professionals, should be able to contribute effectively to the planning and
execution of a campaign. The roles that HSS personnel will play in 21st

century operations will demand of them a wider range of competencies,
outside of their traditional specialties, than has been the case in the past.
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Duty with Honour: The Profession of Arms in Canada, “a defining document
for Canada’s profession of arms” and a “cornerstone document” for the
CF,10 describes the philosophy and practice of the profession of arms 
in Canada, and gives guidance on how HSS professionals fit into the pro-
fession of arms in this country. This document describes the Canadian
military profession as “a collective profession” because “no individual or
even a subgroup of individuals can accomplish” the roles and missions 
of the CF. Duty with Honour also notes that “[a] higher degree of 
organization and specialization is therefore required for collective 
professions than is normal for associational professions.”11 Furthermore,
it recognizes that the military profession in Canada includes individuals,
such as HSS personnel, who are also members of civilian professions.
According to Duty with Honour, such “dual professionals,” as well 
as mastering their civilian professions, must accept the duties and respon-
sibilities of membership in the profession of arms. Among other things,
this includes mastering what it calls the “common body of knowledge” 
of the profession of arms in Canada. Duty with Honour goes on to say 
that specialists in uniform are “first and foremost” members of the profes-
sion of arms, and that they are, therefore, required “to have a basic under-
standing of the generation and use of armed force” that allows them to
relate their work to the goals and missions of the CF.12 We would argue,
therefore, that for the CF to be effective in the new security environment,
a selected cohort of HSS personnel must acquire expertise in certain
aspects of the operational art. This implies that some HSS personnel need
not only technical competency in their health profession, but also highly
developed competencies in some aspects of the operational art and, 
perhaps thereafter, the strategic art.

The first two chapters in this volume set the stage for what follows by 
providing an overview of how ongoing changes in military operations and
operational concepts pose major challenges to military health care 
support that in some ways continue to rely on Cold War models. In the
first chapter, Salisbury and English note that 21st century operations will
be conducted in a more diffuse batttlespace, thereby producing different
and somewhat unpredictable rates and types of casualties than 
experienced in the past. These operations pose challenges in developing
a medical support plan, as current concepts based on a concentration of
effort and tiered support may not be the most effective means of 
providing timely care. Moreover, technological solutions in medicine to
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these challenges, in addition to providing for a more robust response, will
also pose ethical and legal challenges to military medicine. They conclude
that if Canada wishes to put its military personnel in harm’s way, then it
must adopt a new approach to medical support if it is to be prepared to
sustain them with appropriate Canadian military health care support. In
the second chapter, Bernier examines threats to operational force health
protection. He reminds us that that in most military operations the major-
ity of casualties (and often deaths) have resulted from disease and non-
battle injuries (DNBI) rather than from hostile action. Despite advances
in modern medicine, DNBI casualties have continued to adversely affect
CF operations and those of our major allies in recent years, and yet most
are unnecessary and preventable. He concludes that command efforts to
protect deployed CF elements are being complicated by a number of 
factors, including inadequate command awareness of and attention to
health protection issues, and the late or inadequate consideration of 
medical input to the planning process. Bernier argues that, in order to
minimize preventable DNBI casualties, health protection issues should be
an important part of all levels of command and staff training.

The next four chapters debate how Canadian military health care support
can best be provided from an operational-level perspective. In the third
chapter, Taylor addresses the requirements for a deployable HSS capabili-
ty that is valid across all CF force planning scenarios, that is benchmarked
to a Canadian civilian level of care, and that is interoperable with our
principal allies. He argues that the widely used “hub-and-spoke” HSS
model, whereby patients are aeromedically evacuated from point of injury
directly to a Role 3 HSS facility, has numerous limitations. Therefore, he
concludes that an effective HSS system on the modern conventional 
battlefield will still require a robust forward surgical and evacuation 
capability. Furthermore, he contends that, for land casualty management,
these requirements can be met by an evolved Role 2+ CF Field
Ambulance, making it a key capability in the patient care continuum
across the spectrum of conflict. In the fourth chapter Weger builds on
Taylor’s argument that the CF requires a robust forward surgical and 
evacuation based on an evolved CF Field Ambulance. Weger argues that
the CF requires lightweight, very mobile HSS elements that can operate as
close to the fighting as the tactical situation allows and thereby provide
resuscitative surgery to stabilize casualties for further evacuation.
However, he notes that current CF HSS doctrine will need to be modified
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to redefine Role 2 operational HSS to include initial resuscitative surgery
and to support this redefinition with the establishment of a Far Forward
Surgical capability integral to Canadian field ambulances if HSS is to be
able to adequately support CF units in the future battlespace. In the fifth
chapter, Mitchell expands on these concepts by analyzing recent
American and British operations, and she maintains that the field ambu-
lance organizations as they currently exist in the CF have limited utility
in modern operations. She asserts that the realities of the emerging bat-
tlespace will force medical planners to balance mobility and definitive
treatment, the location of surgical capabilities and the proper skill set of
medical personnel in support of future operations. And she concludes
that, in order to meet the challenges of the future battlespace, CF HSS
needs to restructure existing field ambulance organizations along the
lines of modular, building block capabilities. In the sixth chapter,
Molyneaux addresses dental aspects of HSS in the future battlespace. 
He argues, similar to Mitchell, that dental health services support to oper-
ations must be organized around a basic and common “building block”
section capable of providing clinical dental treatment, either indepen-
dently or with other modules, and that this capability module must be
readily deployable, modern, and interoperable with our allies.  Molyneaux
notes that changes in equipment, organization and doctrine will be
required to effect these changes.   

The final two chapters of this book examine issues that relate to the future
of HSS. In the penultimate chapter, Patterson uses the Canadian Navy’s
Joint Support Ship (JSS), a multipurpose ship that will provide surge
sealift, underway replenishment, support to forces ashore, and a level of
medical coverage that exceeds anything currently provided by the
Canadian Navy, as a case study in the effects of HSS considerations on
operational planning. She concludes that the multi-layering of tasks on
the JSS may result in the inability to commit to two or more major tasks
without degrading support to other tasks. Furthermore, she asserts that
the lack of comprehensive CF joint doctrine compounds the challenge of
realizing the full extent of the JSS supporting capabilities as various JSS
functions compete for primacy without authoritative doctrinal guidance.
In the last chapter, Taylor argues that CFHS strategic leader development
must be transformed to ensure that the CFHS has a sustainable strategic
leadership capacity to ensure its success in providing effective HSS in the
new security environment. The future strategic leadership of the CFHS
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will need to ensure that recent changes in CFHS structure, culture and
roles evolve appropriately to deal with these future challenges. Therefore,
Taylor proposes a CFHS Leader Development Framework to guide the
transformation of CFHS strategic leader development. This Framework
addresses the “dual competencies,” comprising both general CF knowl-
edge and HS professional knowledge, required of CFHS officers as “dual
professionals.” While Taylor acknowledges that there are substantial costs
to developing a sustainable strategic leadership capacity for the CFHS, he
contends that this cost is exceeded only by the cost of not developing this
capacity to meet the needs of the CF.

The previous book in this series, on leadership and command and the
operational art, noted that the evolution of CF joint command and con-
trol structures has been ad hoc and often rushed. It also revealed that in
the post-Cold War period the CF lacked an effective method of collecting
and disseminating lessons learned from various CF operations and that
CF joint doctrine was inadequate. These same problems affected sustain-
ment initiatives and doctrine in the CF during that era. The CF has initi-
ated a number of important changes to address these issues, including the
creation of Canadian Operational Support Command13 under recent CF
transformation efforts and the ongoing Health Services’ transformation,
Rx 2000.14 However, without a proper lessons-learned process to capture
and analyze experience and relevant theory, as shown in Figure 1, these
initiatives will not develop the required sustainable doctrinal foundation
to ensure that they are effective and enduring.

FIGURE 1 - THE IDEAL DOCTRINE PROCESS15
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If HSS personnel are to make effective contributions to CF transforma-
tion, which will ultimately affect how the CF conducts operations in the
new security environment, and if HSS personnel are to contribute to the
effective planning and execution of campaigns that will animate these
operations, selected HSS personnel will need to have a solid grasp of the
operational art. In a similar vein, “operators” will need to understand the
critical role that HSS plays in the planning and execution of campaigns.
With knowledge of how support factors, and HSS in particular, both
enable and constrain operational-level activities, HSS personnel and
“operators” can function more effectively at the operational level thus
enabling more favourable mission outcomes. To achieve the required level
of knowledge, theory, experience and doctrine must be captured, debated
and disseminated. This book is offered as a contribution to this process. 
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CHAPTER 1

PROGNOSIS 2020: A MILITARY MEDICAL STRATEGY
FOR THE CANADIAN FORCES*

By Colonel (retired) David Salisbury and Allan English

The next twenty years will see major changes in military operational 
doctrine and tactics, some of which have already been foreshadowed in
the ongoing “war on terror.”1 To address these changes, the Canadian
Forces’ (CF) blueprint for the future, Strategy 2020, tells us that the CF
intends “to position the force structure of the CF to provide Canada with
modern, task-tailored, and globally deployable combat-capable forces that
can respond quickly to crises at home and abroad, in joint or combined
operations.” These goals will have profound effects on the provision of
military health support to the CF. The changing nature of the battlefield
will not only change the type and number of casualties, it will also change
their dispersion on the battlefield.  Traditional methods of providing 
medical support on the battlefield will no longer be the most efficient and
effective way of providing trauma care. Therefore, to realize the vision of
Strategy 2020, a strategy for dealing with the medical issues of sustaining
troops on the battlefield of the future must be formulated.

The purpose of this paper is to examine the issues that will affect the 
formulation of a military medical strategy by looking forward at future
trends in military operations and other factors that will affect the CF
Health Services. Factors such as the trends in civilian health care that will
impact military medicine, changes in military operations brought about
by the Revolution in Military Affairs (RMA) and technological changes in
providing health care will be examined for their implications for the 
CF Health Services of 2020. The paper concludes that, in the future, the
current concentration of effort and tiered support may not be the most
effective means of providing timely care for CF personnel. Advancements
in medical care will not only provide a more robust response to battlefield
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casualties, but they will also pose ethical and legal challenges to military
medicine. The CF’s senior leadership will need to understand these issues
in order for them to develop optimal logistical support plans for the 
CF of 2020.

In the past, casualties from disease more often decided the outcome of
campaigns than operational art. It is only within the last 100 years that
military medicine has significantly reduced the number of deaths and
injuries among military forces. In the First World War, the Canadian
Expeditionary Force suffered the following fatal casualties: 39,488 killed
in action and 12,048 died of wounds. But it was a “medical miracle” that
154,361 survived their wounds and that four out of five soldiers returned
to active service. The miracle was that in the First World War, for the first
time in a major war, death by enemy action took a heavier toll 
than disease.2 Yet the threat of defeat by disease has been a constant 
companion to modern commanders. For example, it could be argued 
that Rommel, often considered to be the master of the operational art,
defeated himself in North Africa by his inattention to the health of his
forces. For every German soldier lost to battle injury in that theatre of
operations, three were lost to disease (a return to pre-First World War loss
rates). Overall, Rommel lost a force equal to twice his average strength
temporarily or permanently to disease, and German soldiers were almost
three times as likely to become ineffective for health reasons as their
British opponents. Rommel himself was evacuated twice to Germany
because of hepatitis. On the other hand, General Sir William Slim under-
stood that the health of troops was a commander’s responsibility. When 
he took over 14th Army in Burma in late 1943, the malaria rate was 
84 percent per annum of total strength of army. Slim aggressively tackled
medical discipline. He believed that more than half the battle against 
disease was fought by regimental officers not doctors, and he fired 
regimental officers who did not ensure that malaria prophylaxis measures
were taken. As a result of Slim’s actions his Army’s disease attrition rate
dropped from 360 per 1,000 men per month in 1943 to 30 per 1,000 in
1945.3 More recently, during the Soviet-Afghan War, the Soviet 40th Army
paid a price for its poor hygiene practices. Of the 620,000 Soviet troops
who served in Afghanistan, 67 percent required hospitalization for a 
serious illness. At one point, between October and December 1981, the
entire 5th Motorized Rifle Division was combat ineffective when more
than 3,000 of its men were simultaneously stricken with hepatitis.4 The
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recent experience of coalition forces on operations in Afghanistan 
confirms that these health issues are still vital to maintaining force 
effectiveness. The loss of a significant cadre of men in the UK
International Stabilization Force Afghanistan (ISAF) contingent due to 
a common viral illness demonstrates that even a well-prepared, well-
immunized army can still be done in by the bugs!

The CF Health Services are charged with the responsibility of maintaining
the health of Canada’s military on operations. It has been referred to as
Canada’s 14th Health Care System, employing close to 4,500 Regular and
Reserve Force personnel as well as over 600 civilians with an annual
expenditure of close to $200 million.5 It is currently undergoing major
reform in response to a number of reports and studies that found deficien-
cies in the care provided to CF members.6 Although many of these
reforms have focused on a future force structure, the predominant focus
has been on fixing current and past deficiencies. The notable exception
has been the work of the Standing Committee on Operational Medicine
Review (SCOMR) that has looked at what the future CF Health Services
should do.7 SCOMR has also tried to identify current capability and 
technology gaps, and it has suggested a way ahead at the tactical 
and operational level. However, the CF still has not articulated a compre-
hensive military medical strategy.

One of the first questions one might ask in formulating such a strategy is
why have a military health system at all?  A substantial military medical
capability sends four important messages to Canadians.  First, it tells the
people of this country that their leaders have prepared the appropriate
means to care for the sons and daughters sent into harm’s way.  Second, it
tells the world that the force is a credible and sustainable fighting force.
Third, it tells commanders that they will be supported and sustained.
Finally, and perhaps most importantly, it tells the troops that we as a
nation care about them.  For “in the absence of medical readiness we can
have no assurance that our troops, the flesh-and-blood elements of our
weapon systems, will retain the will to fight, which is the crucial factor in
the equation for victory.”8

While the foregoing argues that adequate medical care must be provided
for all military organizations, it does not present a cogent argument that
the care should be provided by a military health care system.   To do that
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one must ask – are there any unique characteristics to military medicine
that make it different than civilian medicine practised for military 
members?  A leading American commentator, Captain Arthur Smith, a 
US Navy physician, contends that there are unique aspects to the practice
of military medicine that can be illustrated with two examples.  First, 
the treatment of wounds on the battlefield must be different from the
treatment of similar types of wounds found in civilian care.  If battlefield
wounds are immediately closed, there is a substantial risk of gas gangrene.
This is quite different from civilian care where primary closure is the 
standard procedure.  Second, in civilian health care, the assignment of
resources is usually done on the basis of greatest individual need because,
except in the most exceptional cases, all patients will receive adequate
care eventually.  In military medicine and some civilian mass casualty 
situations, the most needy patients must at times be sacrificed in order to
save the maximum number of wounded.  As Smith says: “To do more than
is necessary to stabilize patients and preserve life and limb (if the latter 
is even possible in the rush of large numbers of casualties) might well
effect the lives of many other subsequent patients.”9

Therefore, most nations accept that a military medical health care system
is a necessity.10 However, some of the models of military health care 
projected by other countries are inappropriate for Canada.  In the case of
the US, the size, magnitude and responsibilities of its medical health care
system are quite different from ours.  The CF Health Services, unlike their
US counterparts, are only responsible for care to uniformed personnel.
Although Canada can, therefore, concentrate its military medical
resources on purely military medical needs, the CF still depends on the
Canadian civilian health care system to provide for other needs, such 
as some aspects of in-garrison primary care, specialist support and the
reception of casualties from overseas operations.  Thus the state of civil-
ian health care in Canada will have a major impact on the full provision
of health care to the CF.

CIVILIAN HEALTH CARE TRENDS

The civilian health care system in Canada is widely considered to be in cri-
sis. In 2001, the Government of Canada established a Royal Commission
on the future of health care, popularly known as the Romanow
Commission.  This commission examined this crisis, developed a 
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dialogue with Canadians on their health care system, and made recom-
mendations to the federal government on a way ahead to address the
health care crisis.  The Commission also addressed Canadian values and
how they are and should be reflected in the Canada Health Act. In its final
report, published in November 2002, the Commission focused on issues
such as sustainability, funding, maintenance of quality, and access to
health care as well as issues of leadership, collaboration, and responsibil-
ity in the Canadian health care system.11 All of these issues are of intense
interest and import to the CF health care system as changes in any of
these dimensions will shape the milieu in which military medicine in
Canada operates.

Of the many challenges facing health care in Canada, perhaps the most
serious are funding, demographics (the aging population) and the short-
age of health care personnel.  Furthermore, like the US, there are rising
expectations of what health care can and should do for people.
Technological changes in informatics, diagnostic imaging and the ongo-
ing biotechnology revolution are profoundly changing the nature of
healthcare delivery and driving up costs.  

The CF Health Services have not been immune to these challenges, and
they, along with others, have been raised in a number of government
reports.12 The CF has also embarked on a major project called Rx2000 to
reform the CF Health Services.13 Rx2000 will not be addressed here
directly as its reforms are in response to current and past conditions.
Nevertheless, these reforms will shape the ability of the CF Health
Services to respond to future operational changes and demands, and they
must be implemented with an eye to the future, a future in which the
needs for military health care will be quite different from today. 

Any debate on health care in Canada, including one on military health
care, must address the five principles of Medicare enunciated in the
Canada Health Act: the need for Public Administration, Comprehensiveness
of care, Universality of coverage, Portability of coverage and Accessibility
to necessary physician and hospital services.14

The Canada Health Act specifically excludes CF members from coverage
under the various provincial Medicare plans.  However CF members,
quite rightly, expect that they will receive the same care and entitlements
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that all other Canadians receive. Military health care is of course publicly
administered, and issues of comprehensiveness are addressed in the 
spectrum of care offered to CF members that is comparable to provincial
plans.15 Universality is provided to all Regular Force members but is at
times problematic for members of the Reserve Force who are only covered
by the CF medical system while on certain classes of service.  Portability
is generally not a problem in Canada for military care, although accessi-
bility often is problematic.  While the provision of all these services in
Canada is no less a challenge to the military health care system than to
the civilian health care system, providing the same level and spectrum of
care in the many and varied places the CF is deployed around the world
is a daunting task.  Like the US, health care in Canada is shifting from 
an emphasis on hospital based “sick” care to a primary care, prevention-
based model with an increasing emphasis on patient (or client) 
responsibility.16 This shift in emphasis will profoundly affect military
medicine.  There is, however, a potential danger that these wider societal
changes and the necessary focus of military health care practitioners on
meeting civilian norms will erode important military medicine concepts
that will result in “the practice of medicine in the military rather than 
military medicine.”17 For example, civilian care is patient-centric while of
necessity, especially in times of war, military medicine must focus on what
is the best for the majority.

Perhaps no single change in civilian health care is more important than
the changes in the professions that provide care. The two largest regulat-
ed professions, nurses and physicians, are re-defining their roles in the
system.  Nurses are taking on primary care roles previously the sole
domain of the doctors, and para-professionals are playing increasing roles
in the delivery of care. Physicians, on the other hand, are tending towards
more specialization and there is a shortage of family physicians in
Canada.18 The CF is currently experiencing an extreme shortage of 
medical officers.  While this may be ameliorated by current initiatives, 
the long-term picture for physician availability in Canada points to con-
tinuing challenges in this area.   Innovative use of the Reserves, civilian
health care providers in-garrison, and physician extenders such as nurse
practitioners and independent duty medics will help.  In the long-term,
though, it appears that the mix of providers will have to change.  Due to
operational necessity, the CF Health Services may have to lead this
change, rather than follow civilian practice.
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Beaty has emphasized the need for and future of “brilliant medics” on the
modern battlefield.  He points out that the dispersal of combatants, the
scarcity of physicians and surgeons, and the need for rapid stabilization
and transport of casualties will necessitate a fundamental change in the
way care is delivered on the battlefield of the future.19 The increasing use
of Special Forces, where the protections of the Geneva Conventions for
medical personnel may be ambiguous or irrelevant,20 will probably dictate
the development of the combat medic within the CF.  That is, a combat-
ant with sufficient medical training to assist and stabilize fellow combat-
ants on the battlefield.  This medic will need to have skills in airway 
management, hemorrhage control, and the establishment of intravenous
infusions that will be applied until the casualty can be evacuated to a
medical facility.  Such a person will need to be able to fight as a primary
role and only provide care as a secondary role.  This will be an expanded
capability well beyond the current first aid and buddy care model.
Innovations in communications, individual monitoring capability and
telemedicine will extend the reach of medical personnel and provide more
expert and rapid care to the point of wounding to assist the combat
medic. But any initiative to develop combat medics will face the same 
difficulties in licensing and training that the CF encountered with Search
and Rescue Technicians (SAR Techs).  However, the success the CF has
enjoyed with the training and certification of SAR Techs demonstrates
that such a concept is feasible.21

Nevertheless, preparing military medical personnel for the battlefield will
continue to be a challenge.  A number of authors have emphasized how
even the provision of civilian trauma care does not prepare one for the
provision of battlefield care.22 Furthermore, the difficulty in training CF
surgeons is even more acute than that of their US confreres as the inci-
dence of gunshot wounds and other penetrating trauma is so much less
in Canada than in the US.

The speed of modern combat and the rapidity with which operations will
come to an end will not allow enough time for the past methods of learn-
ing the lessons of combat surgery on the job in the first few days of 
combat.  This means that surgeons must be trained in peacetime, but as
we have seen, the procedures they must master are not appropriate to
civilian peacetime trauma medicine.
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MILITARY OPERATIONAL TRENDS

In order for the leaders of a military medicine system to devise a strategy
for the future, the operational activities and strategic goals of the force as
a whole must be understood. Strategy 2020 and other documents provide
some guidance to them, but the strategic visions enunciated in both
Strategy 2020 and the newly released Army Strategy23 have profound
implications for the military medical support of the CF.   In particular, the
move to lighter weight forces that are globally deployable, the “early in,
early out” concept, and the increased use of Special Forces with their
unique support demands will require innovative and technologically
sophisticated medical support solutions.24

The RMA has already affected thinking about the future CF, as some
believe it will produce “lighter” forces using modern information systems
and precision weapons to act rapidly and decisively on the high tech 
battlefield.25 While sophisticated technology may enable the use of fewer
personnel to achieve the same combat effect, high tech solutions are 
not necessarily cheaper.  A reduced number of very skilled personnel
operating these systems means fewer personnel are “at risk” for injury;
however, the loss of even one person may have a serious impact on 
mission outcomes. Therefore, commanders need to be wary of how light
the medical support footprint can become, as the RMA may increase the
need for highly efficient and effective personnel support functions such 
as health care. As Smith warns: “To meet the modern mandate for com-
pactness and simplicity in maneuver units, unrealistic medical support
expectations have been attached to a warfighting strategy that allows for
only minimal medical support function ashore.”26 This is a significant
issue for the CF given recent cutbacks and downsizing.

Given the CF’s lack of dedicated tactical medical airlift and Canada’s over-
all shortage of strategic airlift, the CF could be entirely dependent on 
its coalition partners (especially the US) for acceptable military medical
care to deployed forces.  This reality would dictate a need for not just
interoperability but also for commonality in equipment, doctrine and
information systems so that CF patients could fit seamlessly into the US
health support system.   Fortunately, North American health care training
standards and practices would make this conceptually easy to achieve;
however, lack of independent stand-alone capability would limit the
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options for employment of the CF without coincident US deployment.
But even if coalition partners are prepared to provide necessary medical
support to the CF, the more important question is whether Canada is 
prepared to risk the welfare of its sons and daughters, “placed in harm’s
way,” to the medical coverage and support supplied by another nation.

In the past, this has aroused great passions in this country. During the
First World War, the provision of what was perceived to be inadequate
medical care by British Volunteer Aid Detachments and, during the
Second World War, the treatment of cases of “flying stress” and “lack of
morale fibre” in Canadian aircrew by the British military caused such a
furore that the Canadian government was forced to intervene.27 It is iron-
ic that the same governments that had denied adequate resources to the
Canadian military to deal with these issues, then demanded immediate
solutions in response to the public’s  insistence that something be done.

The question of the treatment of Canadian military personnel by other
nations is exacerbated by the fact that military health systems around the
world are experiencing problems with recruiting and re-designing their
concept of operations to meet the modern battlefield need.28 Canada can-
not assume that our allies will always provide for us, and the leadership
of the CF must be aware of the risks of going “light” on health support.
Our allies may provide some portions of deployed military health care,
but we cannot assume that this will be sufficient. Also, past experience
has shown that CF members have unique medical requirements that only
a CF military medical system with Canadian practitioners can meet.
Moreover, from a moral point of view, we have an obligation to provide
care to our own. The question then becomes, for whom will we be 
providing care?

FUTURE MILITARY HEALTH CLIENTS

There are indications that the Canadian population is changing; therefore,
it is reasonable to assume that CF recruits of the future will have some 
different social and psychological characteristics from their predecessors.
Leitch et al have postulated that future warfighters will “come from
homes where changes in social values and lifestyles have made them
physically and psychologically ‘softer’ than their forefathers.”29

Demographic projections for Canada indicate that the CF will be drawing
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its members from a somewhat smaller population base coming from 
several distinct “tribes” with attitudes and experiences that will shape
both their health care needs and their response to health challenges such
as injury and the psychological effects of operations. Imagine the effect of
a permanent disability, such as a limb loss, on a soldier with a high need
for autonomy and control of his (or her) destiny, what Michael Adams
calls the “Autonomous Post-Materialists.”30 In addition to the expected
anger and shock such an injury inflicts on any patient, this cohort of
young Canadians has attitudes that will heighten that response.  Canadian
military health care will need to prepare itself to deal with these attitudes,
the divergent attitudes of the other tribes, and the consequent psycholog-
ical and psychiatric challenges their involvement in combat operations
will bring.

Another change in attitudes from the past is that our society has come to
expect military success at the smallest possible cost.  The low mortality
figures in the first Gulf War (148 for the US, 0 for Canada) have 
engendered both an expectation of and a low tolerance for combat
deaths.31 Failure to provide adequate health services to achieve this end
would not be tolerated by the Canadian public.  The response of
Canadians to combat casualties in Afghanistan demonstrates a degree of
acceptance by the Canadian public of “the cost of doing business” but it
is uncertain what limits there are to such forbearance.  It is clear from the
Croatia Board of Inquiry and the continuing public concern with Gulf
War related illnesses, that at certain times in the past Canadians have had
little tolerance for a health system that does not respond promptly and
adequately to the health concerns of CF members.

To address these issues, the CF Health Services and the US Military Health
Services have learned similar lessons, albeit in slightly different ways,
about what has now come to be known as Force Health Protection (FHP)
and what is expected of modern military medical support.  In summary
those lessons are:

1)    Improved Communication.  There is a need for clear communi-
cation of risk about both combat, infectious, and environmental
health hazards and treatments such as immunizations and dis-
ease prophylaxis. This need has been shown by such diverse
issues as anthrax immunization and malaria prophylaxis with
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mefloquine.  This communication strategy must not only inform
the potential patients, but the wider community as well.

2)    Health Surveillance. There is a clear opportunity in the 
information age to improve the epidemiological knowledge of
both the rates of diseases and the potential cause factors.

3)    Health Records: Linked with lesson number two is the need 
for improved medical record keeping and operational exposure
data.  The hope (as yet unrealized by any system) is that 
the computerized medical record will achieve the needed com-
prehensiveness, timeliness and accessibility.

4)    Biomedical Research. The need for military healthcare research
above and beyond civilian healthcare research base is clear.
From improved counter-measures to the Chemical Biological,
Nuclear Radiological (CBNR) threat to improved combat casual-
ty care with the products of the ongoing biotechnology revolu-
tion, research for specific military medical issues is imperative.

5)    Interagency Coordination. The coordination of care between
the Regular Force, the civilian health care system, and Veterans
Affairs Canada (VAC) has never been more important.  Disease
and injury effects do not end with the end of deployment or 
even a service career.  The need for a seamless transition to non-
military caregivers is clear.32

These lessons have been incorporated into existing and planned changes
to the CF Health Services,33 but the trends in the need for client focus and
information management these lessons represent will intensify with the
increasing education level of CF members and the increasing availability
of health information on the internet.  The day of the all-knowing health
practitioner doling out unquestioned wisdom is gone.

FUTURE CASUALTY TRENDS

Both the RMA and Operations Other than War (OOTW) will have major
effects on casualty rates, and these effects will pose challenges to existing
military medical planning procedures and doctrine.  For years NATO has
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used Supreme Headquarters Allied Powers Europe (SHAPE) planning 
figures to estimate casualty rates and hence the need for military medical
health support. The SHAPE figures were based on a large conventional
conflict in Central Europe, but as the Balkan peacekeeping mission and
the first Gulf War have shown, these planning figures are inadequate to
the task of predicting health care needs in modern military operations.
Overestimation of need unnecessarily increases the logistics load and may
lead planners to forego certain force package options.  Underestimation
puts deployed forces at undue risk.  The international force (IFOR) 
mission to the Former Yugoslavia afforded the opportunity to compare
SHAPE planning figures to actual data (from the EPINATO database34)
based on the experience of the Multinational Division Southwest
(MND(SW)) deployed to the Former Yugoslavia, January to September
1998.  In summary, disease occurrence was approximately 70 percent 
of the planning figures and the non-battle injury rate was five times the
projected rate.35

The key issue here is that the type of casualty seen and the diseases 
suffered were completely different than what was initially planned for.36

Modern peacekeeping and peacemaking operations produce a need 
for medical care that is different in both scope and magnitude from tradi-
tional warfighting.  Unless these needs are accurately predicted and
planned for, an unnecessary logistic load on the overall operation and 
the possibility of deploying inappropriate medical care specialty mixes
may result. In an excellent review of recent military operations and the
resulting casualty experience, Gouge has analyzed the casualty experience
of several recent military operations. 

In Afghanistan, Soviet Forces demonstrated once again the value of rapid
evacuation to definitive surgical care.  This created a need for more inten-
sive care beds in-theatre.  They also demonstrated the value of moving
surgical teams closer to the fighting, a strategy that reduced the “died of
wounds” (DOW) rate from 4.3 to 2 percent.37 Yet, as we have seen, with-
out appropriate preventive medicine practices, medical resources can be
overwhelmed by disease casualties.38

In the Falklands War, the UK lacked air superiority and this impeded 
helicopter casualty evacuation.  The planning models for this war used
Second World War data and woefully underestimated the number of burn
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casualties that would be encountered in a sea borne assault force, partic-
ularly if ships came under attack. Yet, Forward Surgical Teams were used
to great effect and again demonstrated that quick surgical care saves
lives.39

The medical plan for the US Panama mission involved an immediate 
evacuation policy (zero days of holding in theatre).  Casualties were 
treated by Forward Surgical Teams in Panama, and then promptly air
evacuated to San Antonio, Texas.  Despite the six-hour flight, only two of
the 258 evacuees died enroute, and evacuation was not judged to be a
contributory factor to their deaths.40

The first Gulf War campaign was clearly affected by Combat Medical
Support considerations.  Major ground operations were delayed until 
sufficient medical resources were in place and the enormous casualty 
estimates (as high as 40,000) resulted in two hospital ships, 63 hospitals
and 18,000 beds being deployed into theatre.  Despite all the prepara-
tions, medical vehicles were unable to keep up with the armoured
advance, and the doctrinally imposed tiered evacuation system proved to
be inefficient and essentially was ignored.  The US Army Medical
Department (AMEDD) was challenged by the vast distances involved, the
speed of the attack, and the number of enemy prisoners of war and
refugees.  It was concluded that Forward Surgical Teams, Combat Stress
Control teams and combat lifesavers were beneficial; however, the 60 bed
MASH proved too large and too slow for its doctrinal role.41

The US experience in Somalia was quite different from the Canadian
experience.  The disastrous Army Ranger raid into Mogadishu demon-
strated the enormous difficulties in handling casualties in an urban war-
fare setting.  It also showed the need for the US Air Force to develop the
Critical Care Augmentation Team (CCAT) which deals with stabilized
(more critical) as opposed to the more traditional stable patient in an air
evacuation.42

The US experience in Bosnia mirrors the Canadian experience. In such a
theatre, combat injuries are too infrequent to improve or even maintain
the experience level of deployed surgeons.  Telemedicine proved useful
only for transmitting x-rays to be read by a radiologist as none were
deployed in-theatre.43
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In summary, it appears that future conflict will produce highly variable
casualty rates and morbidity patterns.  This will make the planning of
adequate medical support for operations extremely difficult.  There is no
evident casualty pattern that can be discerned from recent experience or
historical records.  Nevertheless, it is clear that rapid surgical treatment of
wounded combatants as close as possible to the point of wounding saves
lives.  Air evacuation of severely wounded personnel prior to definitive
treatment can be carried out with the provision of adequate onboard
equipment and expertise, thus limiting the need for extensive in-theatre
bed space and a large medical logistic footprint.44

The lessons of the continuing need for preventive medicine will undoubt-
edly be learned and re-learned, as the changing nature of combat will not
fundamentally change the biology of infectious disease risk to deployed
forces.  The use of biological warfare by some combatants would change
the nature of the risk but not the biology. The challenge of providing 
medical care to military personnel in difficult-to-predict scenarios may
seem insurmountable, but new technology may provide some answers.

EFFECTS OF NEW TECHNOLOGY ON BATTLEFIELD
MEDICINE

The effects of the information revolution on health care will continue, 
as health care personnel at all levels will have increased access to the 
medical literature and to patient-specific information.  Health planners
will be able to have a better picture of what is going on in operations and
of what demands will be made of the military health care system.
Furthermore, telemedicine will extend health care expertise further out
onto the battlefield.

Advances in the control of bleeding, resuscitation fluids and artificial
blood will change the dynamic of trauma care, enabling first responders
to do more and allowing more severely wounded patients to be stabilized
for transport.  Miniaturized medical equipment, individualized monitors,
and communication technologies will increase the efficiency and effec-
tiveness of triage.

New, single dose multivalent vaccines,45 genomic-based46 therapeutics,
and new antibiotics will provide more and better response to traditional
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battlefield infectious diseases and the CBRN threat.  Improved diagnostics
that will allow for rapid identification of chemical and biological threats
will facilitate treatment and prophylaxis.

Genomics will provide the health care system with an increased ability 
to screen for disease and the propensity for disease; however, without
concomitant treatment capabilities this may pose ethical and legal 
challenges to military medicine.  For example, if we know a potential
recruit is susceptible to certain diseases, which he or she will only be
exposed to under certain very specific combat conditions, can we deny
him or her entry to the CF?  If we allow that person to enroll are 
we ethically obliged to prevent him or her from being exposed to such
combat conditions? Since all immunization schemes pose some risk to the
recipients, what are the ethics of immunizing for a disease threat that will
only occur if others choose to violate accepted norms of war?  How are
these risks balanced against needs of the organization to maintain combat
capability and the often unpredictable risk of exposure to the causative
agent?  Anthrax is the current best example of this problem, but smallpox
and other diseases loom on the horizon.

IMPLICATIONS FOR THE CF HEALTH SERVICES

Future trends in military operations, civilian health care, the RMA and
technological changes in providing health care will have profound effects
on the provision of health services to the CF. The implications for the CF
care system will be summarized here. 

Health care provider shortages in Canada will continue and the CF will
need to use the civilian health care system for both primary care and 
specialist support in garrison and to receive casualties sent home from
operations.  The mix of providers within the CF will change, as medics
and nurses will assume roles traditionally exclusive to physicians.

On the battlefield, non-traditional providers such as combat medics, who
can provide immediate life sustaining care to his fellow combatants, will
play an increasing role. The linear evacuation of casualties will evolve to
a “hub and spoke” model, i.e., intense initial stabilization will occur very
close to the point of wounding. The combat medic will accomplish this
with some of the new casualty treatment technologies that are “on the
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horizon.”   Alternatively, rapidly deployed medical teams with “brilliant
capabilities”47 will fly to the casualty who will then be directly evacuated
to definitive surgical care. This process will bring into question the 
existence and role of the Field Ambulance, as it currently exists.  Small
forward surgical teams with only one operating table and no patient hold-
ing capacity will be necessary to effect timely care.  Casualty evacuation
by vertical lift (helicopters or tilt-rotor aircraft) will become increasingly
important in order to provide timely and effective care on the dispersed
battlefield of tomorrow.  Mass casualties are unlikely and thus the deploy-
ment of the entire field hospital as it currently exists is unlikely, and 
modules of the field hospital similar to the current Advanced Surgical
Centres (ASCs) will become the norm.

The nature and intensity of peacetime and peacekeeping operations
argues for the use of the Reserves to furnish the maximum possible 
number of medical specialists (surgeons, anesthetists, etc.) for the CF.
Current casualty rates and in-garrison patient demands are insufficient 
to maintain clinical competence in the Regular Force without almost 
continuous exposure to a pool of civilian patients.  However, the current
limitations of the employment of Reserves under the National Defence
Act, which in effect precludes compulsory call-out, make this a risky if
not impossible policy to follow for Canada.

Biotechnology advances will allow the CF Health Services to screen for
many more diseases and disease potentials, and advances in information
technology hold the promise of better population surveillance and 
ultimately better care. While this potentially will ensure a fitter 
and healthier force, there are problems with the application of these tech-
nologies. These advances will pose legal, moral and ethical challenges in
determining member fitness to serve.

Modern technology offers some hope for diminishing the traditional
infectious disease scourges of the battlefield, but history and recent
Canadian experience show that we must be constantly vigilant to the
threat of disease. Commanders will need to plan for optimum casualty
management that emphasizes speed of treatment and rapid evacuation
over the ability to handle masses of casualties in a linear tiered fashion.
To ensure optimum casualty management the CF will need to develop
even closer links with its primary health care partner - the US. 
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Finally, while it might be tempting to go extremely light on CF medical
support and plan for it to be provided by our allies, this is a risky and
immoral stance to take.  If Canada wishes to put its military personnel in
harm’s way, then it must be prepared to sustain them medically with
appropriate Canadian military health care support. To achieve this 
goal, health care providers must continue to engage those involved in
operations in a dialogue on the need for and the limitations of health care
in maintaining operational capability.  But, if we accept that “Military
Healthcare is too important to be left entirely to military healthcare 
professionals,”48 then the senior leadership of DND must understand
these issues if they are to ensure that CF personnel receive the kind of
care Canadians demand both now and in the future. 
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CHAPTER 2

THREATS TO OPERATIONAL FORCE HEALTH
PROTECTION 

Colonel Jean-Robert Bernier

…the tricks of marching and of shooting and the game called
strategy constitute only a part – the minor, although picturesque-
ly appealing part – of the tragedy of war. They are only the ter-
minal operations engaged in by those remnants of the armies
which have survived the camp epidemics. These have often
determined victory or defeat before the generals know where
they are going to place the headquarters mess.

H. Zinsser1

INTRODUCTION

An important lesson from history is that in most military operations 
the majority of casualties (and often deaths) have resulted from disease
and non-battle injuries (DNBI) rather than from hostile action. Therefore,
the scale of DNBI casualties has often decided or had a major impact on
to the outcome of conflicts.2 Such casualties have continued to affect
Canadian Forces (CF) operations and those of our major allies in recent
years, yet most are unnecessary and preventable. Over the past decade, a
number of developments, such as deployment-related health problems
and the threat of nuclear, biological and chemical (NBC) weapons, have
helped to re-focus attention on the lesson from history about DNBI, and
major enhancements have been made to CF operational health protection 
capabilities and awareness as a result. These enhancements have 
included better capabilities to protect CF members against infectious 
diseases, other environmental and industrial hazards, deployment-related
stress, and NBC agents.3 The primary role and importance of comman-
ders in the application of health protection measures is also well 
recognized by the senior CF leadership, but several problems persist or
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are developing that threaten the CF’s ability to protect its members from
deployment-related hazards. If not adequately mitigated or resolved, some
of these problems could degrade or neutralize some health protection
capabilities and potentially result in grave consequences to individual
health and to operational success. This chapter argues that, despite recent
capability advances, the ability to protect the health of members of 
the CF is threatened by societal developments and adverse command 
factors.

It is generally accepted that armed forces should strive for casualty 
prevention rather than treatment after onset of illness or injury,4 and it 
is to preventive measures that the term “health protection” will refer 
here. Paradoxically, however, command and staff attention to medical
issues has historically tended to focus primarily on casualty treatment and 
evacuation rather than on prevention.5 Yet, casualties result not only 
in personnel loss, but also in the expenditure of limited medical 
and evacuation resources and a need to train, transport and integrate
replacement personnel. Given the relatively small scale of many CF 
operations, the loss of key individuals or of single aircraft for medical
evacuation (from a ship for example) may have a significant operational
impact. This chapter will examine force health protection by first assert-
ing the operational importance of force health protection and the ongoing 
consequences of inadequate command attention to its application. 
A summary of current CF health protection efforts and capabilities is then
described, and will be followed by a discussion of societal and command
factors that hinder their effectiveness. Finally, a conclusion will 
summarize concerns and propose general measures to mitigate them.

IMPORTANCE OF FORCE HEALTH PROTECTION

…soldiers have rarely won wars. They more often mop up after
the barrage of epidemics.

H. Zinsser6

Force health protection is critically important for operational, strategic,
and ethical reasons. Operationally, the CF health protection has recently
focused on low-level chemical and radiological exposures, but these 
hazards are usually of relatively low health significance.7 Most opera-
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tional casualties have been and continue to be caused by infectious 
diseases, temperature extremes, and physical injuries.8 There is an 
extensive record of the disastrous effects of these factors on military 
operations and “the difficulty is not to find evidence, but to select from
the dreadful abundance.”9 While many are aware that 80 percent of
Napoleon’s losses during his Russian campaign were caused by infectious
diseases and exposure,10 fewer know that Field Marshal Rommel’s neglect
of basic field hygiene and sanitation was a major contributor to his 
ultimate defeat in North Africa. The preventable diseases that plagued his
Afrika Korps troops cost him, temporarily or permanently, a force equal
to twice his average strength. General Slim commanding the British 14th

Army in Burma, on the other hand, reversed the steady destruction of his
army from disease by rigorously enforcing health protection measures and
he ultimately inflicted on the Japanese Army its greatest defeat.11

One might expect that the availability of modern field hygiene and pro-
phylactic medications over the past few decades would effectively miti-
gate such operational hazards, but, in the absence of adequate command
attention to force health protection, this has not always been the case.  For
example, in Vietnam, US forces suffered annual averages of about 400
DNBI casualties per 1,000 soldiers compared to 100 battle casualties per
1,000 soldiers. Egyptian forces suffered 20,000 heat-related deaths during
the 1967 Six-Day War, and inadequate British planning during the
Falklands War contributed to 109 cold injuries out of 777 total casual-
ties.12 During the Soviet occupation of Afghanistan in the 1980s, poor
field hygiene and sanitation resulted in 67 percent of the deployed force
of 620,000 being hospitalized at some point for disease.13 Of the 28,000
US troops hospitalized during the first Gulf War, less than 1000 were for
combat-related injuries, and only 1000 of the 8000 medical evacuations
were combat-related.14 And largely because of poor compliance with pro-
tective measures, British forces suffered very high malaria casualty rates
during operations in Sierra Leone in 2000,15 and several major infectious
disease outbreaks have afflicted the crews of allied warships in the past
few years.16 Similarly, a severe viral respiratory disease rendered the
British field hospital in Bagram non-functional during operations in
Afghanistan in 200217 and 44 percent of US Marines who went ashore in
Liberia in 2003 suffered a potentially life-threatening form of malaria.18

This small sample, which does not include the long-term toll of 
suffering and personnel loss resulting from operational stress injuries,
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demonstrates the ongoing impact of DNBI and the need for careful 
attention to force health protection. 

A few examples illustrate that the CF also continues to experience or risk
suffering preventable operational casualties through inadequate com-
mand understanding of or attention to health protection issues. During
the 2000 East Timor mission, 46 percent of the CF contingent in Dili was
infected with potentially life-threatening Dengue fever. This extremely
high rate of mosquito-borne infection occurred because the commander
did not apply a medically recommended preventive countermeasure and
compliance with other recommended measures was inadequately
enforced. Co-located foreign contingents had better compliance records
and did not suffer a single case of Dengue fever.19 During Operation
Apollo (Afghanistan and the Persian Gulf (Arabian Gulf) region) in 2002,
planning and execution shortfalls led to the loss or non-application of
important medical NBC defensive measures.20 In addition, during the
theatre activation phase of Operation Athena in the summer of 2003, 
a deployed junior commander in Kabul, Afghanistan was aware that
malaria prophylaxis was medically recommended, but advised other
deploying personnel that it was not necessary.21 Furthermore, despite
extensive support from the senior CF leadership for the establishment of
a deployable industrial hygiene capability, its deployment for the conduct
of air quality and other health hazard assessments was initially opposed
by elements of the Joint Staff.22 The same summer, a gastro-intestinal 
disease epidemic struck a large proportion of the CF contingent deployed
to Zgon, Bosnia.23

Besides an operational impact, strategic consequences may also result
from inadequate health protection measures. For example, if CF measures
are inferior to those of major allies (for example against drug- or vaccine-
preventable diseases), CF elements may be perceived as a weak link in a
coalition to the extent that their vulnerability would be increased and
operational reliability reduced. Inadequate health protection against con-
tagious diseases (naturally spread or spread by biological weapons) could
also result in the unprotected force presenting a positive threat to allied
forces, the host nation’s population, and the homeland. In recent years,
infected military personnel have imported various infectious diseases that
could have or did present a threat to civilian populations.24 If an import-
ed infectious agent is contagious or is acquired by a suitable domestic
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insect or animal vector, it could result in the introduction and spread of a
new disease to North America with general adverse health and economic
consequences.  In such circumstances, host nationals, allies, and
Canadian health authorities might perceive CF elements as a public
health threat. 

Finally, it is morally, legally, and politically unacceptable to Canadians 
and to political and military leaders for CF members to be deployed with
inadequate health protection measures.25 This was reflected in the public
debate concerning the availability of anthrax vaccine to CF elements
deploying to the Persian Gulf during Operation Determination in 1998,
the findings and recommendations of the Croatia Board of Inquiry, and
recent national interest in the adequacy of smallpox vaccine stocks and
the military vaccination policy. Unlike civilian workers, CF members 
cannot refuse lawful orders to perform dangerous or deadly operational
activities. Commanders, therefore, arguably have a greater moral duty
than other employers to ensure that all possible measures are taken to
mitigate health risks. As Slim noted, “The most important thing about 
a commander is his effect on morale.”26 It is essential for morale, 
recruiting, retention, and general institutional credibility that CF mem-
bers and the public perceive military commanders to be doing all that is
possible to protect their subordinates from preventable illness and injury.
It is also CF policy that commanders comply with the health and safety
requirements of the Canada Labour Code except where precluded by
operational exigencies.27 And financially, the CF and government retain
indefinite responsibility for the care and compensation of injured or 
ill members.28

BACKGROUND AND CURRENT CF CAPABILITIES

The CF has the potential to avoid most preventable DNBI since its 
technical health protection expertise and capabilities are now among the
best of any armed forces in the world.29 This is, however, a recent devel-
opment. During the Cold War, the focus on Western Europe and the 
infrequency of expeditionary missions to underdeveloped regions of the
world presented few major industrial or environmental health hazards 
to the CF. There was thus a relatively limited CF preventive medicine
capability requirement and much of the small health protection staff’s
efforts were directed at in-garrison and NBC health protection.30 With the
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post-Cold War force reductions of the early 1990s, the small health pro-
tection staff was further reduced. Unfortunately for the CF, this reduction
coincided with a marked increase in expeditionary deployments to
regions with significant industrial and natural environmental hazards
such as tropical infectious diseases, poor transportation and industrial
infrastructure, and inadequate industrial contamination standards.31 At
the same time, this period was characterized by great interest in possible
links between deployment-related exposures and ill health reported by
veterans of the first Gulf War and other operations. 

As invariably happens when preventive health efforts are neglected, a
series of health concerns arose. These concerns contributed to the 
establishment of several independent reviews including the Chief of
Review Services Report on the CF Medical Service, the McLellan Report,
the Thomas Report, and the Report of the Croatia Board of Inquiry. Each
identified significant health protection deficiencies and almost all of their
recommendations are being funded and implemented through the
Rx2000 Project, an expanded Force Health Protection organization, and
the Environmental and Industrial Health Hazard Project.32 These
enhancements are providing the CF with a very high standard of 
expertise in health hazard assessment and mitigation, military operational
medicine, health intelligence, health surveillance and epidemiology,
health promotion, occupational and environmental health, communica-
ble disease control, industrial hygiene, preventive medicine, and mental
health screening and management. Medical staff, however, has no 
authority to enforce the application of many capabilities or health 
protection measures since most require command direction, non-medical
administrative controls, or engineering mitigation measures. These 
are command prerogatives and responsibilities, and to address these pre-
rogatives and responsibilities Deputy Chief of the Defence Staff (DCDS)
Directions for International Operations (DDIO) provided detailed policy
direction concerning protection against health hazards.33 Furthermore, a
multi-disciplinary Environmental Health and Safety Committee (EHSC),
chaired, appropriately, by J3 International on the DCDS staff, was 
also established to determine and coordinate necessary health protection
measures for deployed CF elements. 
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OBSTACLES TO EFFECTIVE FORCE HEALTH PROTECTION

Despite these encouraging capability developments, several societal and
command factors hinder their full application. Health protection is being
progressively hindered or complicated by a cultural tendency in favour of
the primacy of individual interests and privacy, health risk misperception,
and suspicion and distrust of science and authority. It is also degraded 
by shortcomings in leader training and awareness, command authority,
doctrine, and planning. These issues will be addressed next.

Societal Factors

Individual rights. Since the promulgation of the Charter of Rights and
Freedoms, Canadian society is commonly perceived to emphasize, more
than ever, informed consent for medical interventions and the supremacy
of individual autonomy and rights over those of institutions or the 
collective interest. Even during a deadly contagious disease outbreak,
such as the 2003 Severe Acute Respiratory Syndrome (SARS) epidemic in
Toronto, there was considerable public controversy over the violation of
individual liberties (such as the imposition of quarantine) necessary 
to protect the public health. Similarly, during the 2001-02 influenza 
season, the Ontario government declined to enforce mandatory influenza
vaccination of defiant paramedics as authorized by the Ambulance Act
even though infected unvaccinated personnel could pose a deadly hazard
to vulnerable immune-suppressed patients.34

The culture from which CF members are now recruited is widely 
perceived to be relatively self-centred.35 Military service is considered by
many to be an occupation rather than a vocation, and current CF training
and orientation may not adequately instill military values such as self-
sacrifice and the primacy of mission accomplishment.36 The potential
threat posed to the military mission or to others by individual failure to
accept or apply health protection measures (such as drugs or vaccines)
may no longer be considered sufficient justification for making them
mandatory. Therefore, there may be a progressive reluctance to accept
medical countermeasures against NBC or tropical disease since the threat
and mission impact of exposure to such agents depend on unpredictable
factors that cannot always be accurately quantified or predicted. Finally,
the modification of the universality of service principle and the 
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consequent retention of non- or partly-deployable personnel, while rea-
sonable and compassionate, may result in a reduced personnel pool for
sustainment. The potentially increased operational tempo for those who
remain fully deployable may have adverse effects on their morale, family
stress, and mental health. Another societal factor that affects force health
protection is privacy.

Privacy. To assess an individual's health risk or to determine if illness is
related to preceding exposure, medical epidemiological staff routinely
require access to individual health records, accurate exposure data, and
accurate individual location- and time-specific deployment history. These
data are also necessary to permit the identification of unusual illness 
patterns among groups and their relationship to exposures or deploy-
ments. The identification of such patterns permits the implementation of
appropriate exposure and illness prevention and control measures. The
results of epidemiological health surveillance are also necessary to assess
the CF's general health status and to guide CF efforts and policies 
concerning health promotion, health protection, treatment, training,
medical standards, and recruit screening. Trend identification may be
extremely urgent if a dangerous exposure results in a time-sensitive treat-
ment window, such as a biological attack with a treatable but rapidly fatal
disease agent.

Epidemiological research must comply with certain guidelines that
include review of the protocol by an ethics board and, in some cases,
study-specific informed consent of each person whose data is to be exam-
ined. Although this requirement does not currently apply to routine
health surveillance, newly proposed Canadian health research guidelines
may make such routine surveillance subject to the same requirements.37

Should these requirements be imposed on routine health surveillance,
they will significantly delay and increase the difficulty with which deploy-
ment-related illness trends, patterns, and exposure-illness linkages could
be assessed. Such requirements could reduce the CF’s ability to identify,
mitigate or eliminate harmful practices or exposures in a timely manner
and to optimally tailor subsequent health protection and promotion
efforts. Increasingly restrictive privacy regulations also hinder or delay
epidemiological staff access to medical records and individual contact
information.38 These regulations hinder health surveillance efforts and
the assessment of exposure-illness relationships. They could also delay
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necessary medical interventions for those who previously experienced a
deployment-related exposure that is subsequently linked to a health con-
cern. Finally, the multitude of health-related questionnaires and surveys
administered over the past few years has naturally led some commanders
to wish to restrict the burden placed on their troops. While this provides
some short-term relief to individual CF members, an inability to acquire
health-related data will hinder the identification and assessment of 
physical and mental health trends and needs, as well as the appropriate
modification of health protection and promotion efforts and policies.

Health risk misperception. Despite extensive evidence to the contrary
and the consistent conclusions of all expert bodies that have examined
the issues, many persons still believe that there is a unique Gulf War
Syndrome caused by an unknown environmental exposure and that med-
ical countermeasures such as anthrax vaccine or pyridostigmine bromide
are unsafe.39 The spread of rumours among troops that some medical
remedies are not safe is not a new problem as Slim observed about 
malaria prophylaxis in his command, “…there was the usual whispering
campaign among troops that greets every new remedy – the drug would
render them impotent – so, often the little tablet was not swallowed.40

And yet the problem of rumours degrading the effectiveness of force
health protection has been increased because the internet and mass media
provide individuals with a multitude of instantaneous information
sources (factual or otherwise) concerning health hazards. North
Americans also generally tend to overestimate negligible health risks
while underestimating severe ones, and there is a natural tendency 
for them to attribute unexplained symptoms to an unusual preceding
exposure. The resulting misperceptions are often initiated or reinforced
by uncritical, exaggerated and sensational media reporting that bears 
little relationship to the actual magnitude of the health hazard, does not
distinguish between allegation and scientific evidence, or deliberately
misleads. Misperceptions can also be reinforced by judicial rulings on
cause-and-effect relationships that, while legally reasonable if the court
standard only requires the establishment of a subjective likelihood, are
incongruent with scientific standards to demonstrate causation. Other
authorities may assume causation unless proved otherwise. The US
Congress has, for example, authorized ill veterans exposed to herbicides
such as Agent Orange to be compensated without any causal link having
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been established between exposure and illness. While the objective 
scientific reality remains unchanged, many persons will accept contrary
judicial, political, or media declarations.41

Distrust. Aggravating such misperceptions are the broader societal 
phenomena of distrust of objective science in favour of subjective assess-
ments and feelings, an unrealistic desire for and expectation of zero risk,
and a distrust of institutional authorities.42 Jon Franklin, a Pulitzer 
Prize-winning science writer in the United States, has written, "What 
we are seeing, in the press and in our society, is nothing less than the
deconstruction of the Enlightenment and its principle institution, which
is science."43 Both the Croatia and Somalia inquiries noted the develop-
ment of distrust of the CF leadership during the 1990s, particularly with
respect to stress-related illness.44 Some of this distrust extended to 
CF medical authorities, who face the dilemma of being bound to do what
is best for individual patients while at the same time having a duty to 
conform to potentially conflicting CF operational requirements.45

Distrust among some has also been aggravated by the fact that several CF
medical countermeasures against NBC or tropical disease threats, while
authorized for use by Health Canada, are not licensed in Canada.  This sit-
uation will necessarily continue because the Canadian market for such
rarely used products is too small to make the considerable expense of
obtaining a license worth the cost to pharmaceutical companies.
Although they have well-established safety and efficacy data and are 
usually licensed in other western countries, a misperception exists among
some that these products are “experimental.” There is also little recogni-
tion that perfect safety is unattainable for any medical product and that all
medical interventions are based on a risk versus benefit assessment. These
factors may feed a misperception that medical authorities recommend 
and command authorities mandate the use of countermeasures based 
primarily on their short-term contribution to mission accomplishment,
and that their long-term health effects are but secondary considerations.

Potential adverse effects of the trends listed above on health protection
may include soldier non-compliance with force protection counter -
measures and judicial or political decisions that restrict the CF leader-
ship’s authority to mandate them. There has already been a Senate 
sub-committee proposal to review the Chief of the Defence Staff’s (CDS)
authority to mandate medical countermeasures and a judicial decision in
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favour of a CF member’s refusal to comply with them. When a counter-
measure with a misperceived health risk is mandated, morale may suffer
through a paradoxical loss of confidence in the CF leadership’s concern
for individual health and disciplinary situations may arise.  This was
demonstrated by the refusal of Sergeant Michael Kipling to submit to
anthrax vaccination during Operation Determination, in the Persian Gulf
(Arabian Gulf) area in 1998. Contrary to expert opinion and the 
assurances of US and Canadian national civilian and military health
authorities, there were at the time sensational media reports of vaccine
quality control concerns and possible links to symptoms reported by
some veterans of the first Gulf War. Despite the unanimous position of
the vaccine expert scientific and medical communities, the judge at his
widely-publicized court martial hearing ruled that the vaccine lot was
unsafe, that ordering Sergeant Kipling to receive it violated his Charter
right to security of the person, and that the charge should not proceed.46

The ruling was later overturned on appeal, but this appeal ruling received
relatively little publicity. For some CF members, the initial ruling likely
raised or confirmed suspicions that their health might be a secondary
concern to senior CF command and health authorities, that government
and scientific authorities in general could not be trusted, and that a 
critical force protection countermeasure should (and could) be avoided.
The original ruling also created a precedent whereby a CF member
received judicial support for disobedience of a lawful command on the
basis of his personal assessment of the hazard posed by an operational
force protection measure. Since military operations necessarily require
acceptance of orders to perform activities that are far more hazardous
than vaccination, and since there is no medical countermeasure for which
there is not an opposition argument, a general application of the prece-
dent would render any force operationally ineffective. 

Misperception of health risk may also result in stress- or worry-related ill-
ness. It is well established that, regardless of actual exposure, the suspi-
cion or belief that one has experienced a harmful exposure can lead to the
development or aggravation of (sometimes incapacitating) symptoms and
illness.47 There is also an extensive body of literature demonstrating that
some persons who are treated like ill patients adopt such a role. The com-
bat stress literature in particular indicates that soldiers treated in this
manner and evacuated to rear medical facilities are highly unlikely to
recover and return to duty.48 Thus, there is a risk of contributing to the
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development of illness by overemphasizing, or “medicalizing,” exposures
of no health significance or of distressing, but non-pathological, reactions
to stress. The media in particular, though generally well-meaning in seek-
ing to enhance the safety of CF members, may paradoxically contribute
to illness and injury through exaggeration or dissemination of inaccurate
health risk information that leads to unnecessary worry or to non-compli-
ance with health protection measures. The stress-illness connection was
further complicated in the 1990s by a reluctance of government and
insurance compensation adjudicators to accept stress-related illness or
mental health problems as eligible deployment-related outcomes.49 Since
objectively-demonstrable and codified physical causes were favoured,
there would have been a strong practical and psychological incentive for
ill CF members to establish that symptoms were related to an identifiable
and concrete exposure (such as a drug, vaccine, air or ground contami-
nant). These concerns emphasize the need for a sound health risk assess-
ment, pro-active communication of accurate information (particularly of
negative findings), and a strong health surveillance capability to record
exposures and detect adverse individual or group health outcomes.

Another adverse effect on health protection could result from comman-
ders focusing primarily on avoidance of low-level chemical or radiologi-
cal exposures, the main concerns of the first Gulf War and Operation
Harmony (Balkan Region February 1992 - December 1995) veterans and
the subject of an ongoing national public debate, to the detriment of
efforts to prevent the more significant threats posed by food-, water- or
insect-borne infectious diseases. Similarly, although exposure to depleted
uranium, for example, is of little or no health significance, there has been
external pressure for the CF to devote limited pre-deployment training
time to this misperceived but politically-popular issue. Risk assessment
and mitigation of certain low-level chemical and radiological exposures
are important to health and psychological well-being, and such hazards
could potentially cause long-term health effects or heavy casualties in the
event of large-scale accidental or deliberate exposure. Inadequate focus on
the far greater hazards posed by infectious agents, injuries, and tempera-
ture extremes is, however, orders of magnitude more likely to result in
casualties. Similarly, bivouac siting that avoids low-level chemical or radi-
ological exposures of negligible health significance but that is tactically
vulnerable may expose the force to a greater overall health threat from
hostile action than from harmful contaminants.
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Without strong leadership, health risk assessment, risk mitigation, and
risk communication efforts, there may be a loss of confidence and 
compliance among CF members, resulting in increased potential for the
development of psychosomatic illnesses, political concern and interven-
tion, and greater reluctance among CF legal and command authorities to
support a mandatory policy for the use of medical countermeasures. The
consequent toll in unnecessary and preventable casualties could, in some
circumstances, threaten not only the safety of deployed personnel but also
mission success. If a voluntary consent policy was to be internally 
adopted or externally imposed, some operational and medical-ethical
questions would arise. Would the option of refusing medical countermea-
sures extend to the use of chemical-containing products such as insect
repellents, sunscreen, or even camouflage paint? Should medical staff
deem as medically non-deployable those who refuse medical countermea-
sures necessary for protection against health threats in the theatre of 
operations? Should such persons be assigned geographic medical 
employment limitations and be administratively released because of lim-
ited deployability? Should and could acceptance of mandated medical
countermeasures be made an explicit condition of enrolment and 
continued service? Is it ethical to make medical countermeasures 
voluntary if the threat assessment indicates that failing to have their 
protection may result in serious adverse consequences to individual
health and to the mission? Would someone be held responsible if harm 
to others results or the mission fails due to the unnecessary loss of an
unprotected individual incapacitated by a preventable illness?  

Command Factors

More than half the battle against disease is fought, not by doc-
tors, but by the regimental officers…as all of us, commanders,
doctors, regimental officers, staff officers, and NCOs united in
the drive against sickness, results began to appear.

Field Marshal Viscount Slim 50

Command influence. Enforcement of the use of health protection 
measures is a command responsibility. Since Slim’s campaign in Burma,
many others have illustrated the critical impact of command example and
support (or lack thereof) on compliance with medical force protection
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measures. A recent example is the British experience with voluntary
anthrax vaccination during the 1998 Persian Gulf deployment. Units
whose leaders clearly communicated the threat and strongly supported
vaccination achieved 100 percent compliance. Those whose leaders did
not had extremely poor compliance and would likely have suffered 
catastrophic casualties if an aerosolized anthrax attack had occurred.51

Because of poor compliance with anti-malarial measures, British forces
suffered high malaria rates during their 2000 Sierra Leone operation,52 as
did an Australian battalion in East Timor in 200053 and US forces after
their 1993 Somalia54 and 2003 Liberia55 missions.  Conversely, comman-
ders can have an extremely positive impact on health as did Slim and a 
US Air Force Chief of Staff in the mid-1980s. After the latter simply indi-
cated that he thought smokers should not be generals, the resulting
reduction in smoking among senior US Air Force officers exceeded 
that of previous health promotion campaigns.56 Finally, it has been well-
established that strong leadership, unit cohesion, and realistic training are
the most important factors in prevention and recovery of combat stress
casualties.57 These examples illustrate that, while competent medical 
capabilities and risk communication are critical to force health protection,
they are supportive elements to the primary role of commanders and may
be ineffective without active command support. However, consistently
effective application of health protection measures is often hindered by
shortcomings in middle and junior leader cadres, training, doctrine, and
mission planning, as well as by the societal trends noted previously. 

Leader training. The idea that senior leaders should train junior leaders
in force health protection issues is at least 200 years old, as this quote
from a military manual published in 1779 demonstrates: “The preserva-
tion of the soldiers health should be his [Commandant of a Regiment]
first and greatest care...he must have a watchful eye over the officers of
companies, that they pay the necessary attention to their men in those
respects.”58 And yet in the CF, except for safety programs and theatre-
specific pre-deployment health briefings, no general educational 
requirements have been established to ensure that deployed force health
protection issues are understood at all command and staff levels. Even
though DNBI usually cause more casualties than any other operational
threat and their prevention depends primarily on command influence,
they are not included in initial training or later professional development
programs. Extensive educational efforts are, however, devoted to some
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other topics that have no direct relevance to force protection or military
operations in general. 

The Croatia Board of Inquiry, and other reports noted earlier, greatly
enhanced senior level awareness of these issues and led to much-
improved health protection capabilities. The reports, DDIOs, and EHSC
efforts do not, however, provide CF leaders with an adequate understand-
ing of many operationally-important health issues or with information on
how to effectively ensure their subordinates understand their roles in
force health protection. Senior, junior, and non-commissioned officers
play the most important and direct role in influencing and enforcing 
compliance with health protection measures, but the examples noted ear-
lier in this chapter clearly suggest that increased awareness has not extend-
ed to some at the operational and tactical levels. Unless education on
health protection issues and requirements becomes part of professional
development, commanders may be unable to appropriately weigh occupa-
tional and environmental health hazards in their overall risk assessment,
to “operationalize” health protection advice, and to ensure that appropri-
ate health protection measures are consistently applied. 

Command capability imbalance. A key impediment to providing the CF
with improved force health protection is the current command capability
imbalance. The Pigeau-McCann command framework illustrates how
command capability is dependant upon the right balance of competency,
authority, and responsibility.59 With regard to responsibility for health 
protection, DDIOs state: “The chain of command continues to bear the
entire responsibilities of soldiers’ health under their command.”60

However, this ultimate degree of responsibility is not accompanied by an
equal degree of competency and authority. Competency is limited by the
absence of any general service officer training in basic health protection
issues. Medical advisers do not fully compensate for this shortfall since
they are not usually available to all subordinate commanders, and even
where available at lower levels of command, junior medical officers will
generally have limited competence in military preventive medicine. 

Authority is also limited given the extent of responsibility assigned. As
noted above, commanders may exert an enormous positive or negative
influence on health protection and many necessary measures are within
their power to mandate or influence (such as general field hygiene and
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sanitation, hand washing, use of seat belts, enforcement of work-rest cycle
and fluid intake, wearing long sleeves, use of mosquito protection, etc.).
Only the CDS, however, may mandate the use of vaccines or drugs, 
and the societal factors noted above may progressively encourage an insti-
tutional reluctance to do so. Physical and mental stress resistance and
health protection also depend on a commander’s ability to influence a
much broader variety of pre-, intra- and post-deployment factors such as
screening and selection, adequate and realistic training, physical and
mental fitness, the application of discipline, the development of trust
between leader and led, quality of life and morale, and other factors 
related to the promotion and maintenance of health. In addition to the
detrimental affects of the societal trends noted earlier, the commander's
ability to influence some of these may be further hindered by over-
centralization of authority in the conduct of operations and in personnel
management as noted by some CF leaders. Distant centralized authorities
and staffs can dictate policies and make individual personnel 
management decisions in areas that are relevant to the commander’s 
ability to influence his command’s health protection readiness.
Commanders may, as a result, be seen as powerless by their subordinates,
and the institution of oversight structures such as the Ombudsman’s office
may be perceived as questioning their integrity.61 This situation may
aggravate the distrust noted earlier, reduce the ability of commanders to
influence or enforce compliance with health protection measures, and
encourage direct appeals to central authorities if an objection to such
measures arises. 

Doctrine. The key force protection role of preventive medicine is 
emphasized by the repeated lessons of history, the obvious advantages of
prevention over treatment, the importance of medical countermeasures 
in defence against natural and NBC hazards, and the role of medical 
diagnostics and health surveillance in NBC attack detection and agent
identification. Slim put it this way: “…where the surgeon saved the 
individual life, the physician, less dramatically, saved hundreds by his 
preventive measures.”62 Particularly for NBC individual protection, 
detection, identification, and certain medical countermeasures may 
provide greater defensive advantages than other non-medical measures.
Effective vaccines, for example, can largely obviate the need to detect,
identify, don individual and collective protection, and decontaminate in 
a biological threat environment.63 The role of preventive medicine is, 
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however, reflected inconsistently or not at all in some key CF doctrine
publications. The Canadian Joint Task List, for example, does not include
force health protection, preventive medicine, or any health protection 
reference under the protection task, but rather lists medical issues 
exclusively as sustainment functions. Preventive medical countermea-
sures are not listed in Canadian Forces Operations in the chapters on Force
Protection or NBC Defence. Even the chapter on Health Service Support
only lists evacuation, treatment and recovery in describing its contribu-
tion to personnel effectiveness. Perhaps most importantly, Canadian
Forces Operations only makes a passing reference to preventive medicine
without acknowledging the historically critical role of casualty prevention
in operational success or failure.64

Contractor support. Doctrinal acceptance of contractor support for 
certain sustainment functions does not necessarily threaten force health
protection. There is, however, potential for inconsistencies and inadequa-
cies in contractor medical screening, hygiene training and application,
food handling, water quality surveillance and maintenance, and food
quality. Inadequacies in any of these areas could potentially incapacitate
the force through infectious disease transmission. Food handlers in 
particular may not have the same extensive background in hygiene 
training and emphasis as CF cooks, and the health of the force is particu-
larly vulnerable to contracted food handlers’ inadvertent or deliberate
actions. There must thus be adequate medical input to the screening and
qualifications of contracted personnel, the details and standards of 
contracted tasks, and the monitoring and auditing of contractor activities.
Finally, stable operations may suddenly become unstable. This could
result in the rapid repatriation of contracted personnel providing key
health protection functions such as water quality maintenance, infectious
agent vector control, or waste disposal.65 In such cases, the force’s 
vulnerability to disease could increase pending the deployment of 
qualified uniformed personnel to assume these functions.

Another force health protection issue arises from an increased reliance on
contracted civilian physicians for the provision of in-garrison health care
in order to enhance continuity of care and to help relieve the effects of the
medical officer shortage in the CF. In the absence of a military back-
ground, some of these contracted physicians may have little understand-
ing of the military importance of monitoring general unit health status
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and trends. They may also have little inclination to monitor such trends
or to discuss individual or unit health status (as opposed to individual
diagnoses) with commanders. Commanders have the ultimate responsi-
bility for the health of their command and its operational effectiveness.
They also have a unique ability to influence the employment of individu-
als and the application of and compliance with general health protection
measures. It is therefore essential that, without violating medical confi-
dentiality, commanders are kept aware of their unit’s health readiness,
adverse health trends and appropriate remedial actions, and measures to
assist ill members’ return to duty. 

Operational planning. Force health protection can also be compromised
if it is not an integral part of the operational planning process. For 
example, late inclusion of medical staff in operational planning, 
inadequate consideration or understanding of preventive health issues,
inadequate medical representation on reconnaissance, or late deployment
of key medical elements can result in inadequate health protection. These
lapses can lead to DNBI from inadequate preventive preparations, the
unavailability of key medical countermeasures, unresolved health 
concerns among deployed troops, and unforeseen deployment delays 
to ensure that adequate health protection measures are in place. Yet 
experiences from the first Gulf War in 1991 to Operation Athena in 2003
indicate that some lessons have been recorded but not learned. 

For example, the Chief of Review Services’ report on CF participation in
the first Gulf War made observations about the inadequate consideration
of medical issues in mission planning and reconnaissance.66 Despite
improvements, with the frequent inclusion of clinical and preventive
medicine staff on mission reconnaissance and the routine conduct of
health hazard assessments during theatre activation, published lessons
from Operation Apollo also noted inadequacies in force health protection
related to NBC medical countermeasures. The CF holds most of, if not the
only, national supply of several very expensive and difficult-to-obtain
NBC medical countermeasures. The late deployment of medical elements
to Operation Apollo, however, resulted in the spoilage of a significant 
portion of the national supply of one of them. The force protection gaps
that could result from inadequate supply of such products could lead to
adverse operational, military strategic, and national consequences. 
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In addition to the spoilage problems, DDIO-mandated medical counter-
measure briefings were not always provided to those deploying on this
mission.67 As a result, had there been a need to use certain NBC medical
countermeasures during the operation, it is likely that some would have
been used incorrectly resulting either in inadequate protection or adverse
effects. The CF would also not have been in full compliance with its 
obligations for the use of unlicensed products and might have lost Health
Canada's authority to import key force protection capabilities in the
future. In another instance of inadequate compliance with regulations
concerning the use of an unlicensed product (Mefloquine) during 
the Somalia mission, for example, there were significant negative 
repercussions on the CF.68

A final example of inadequate force health protection measures occurred
during the 2003 Joint Support Group deployment to a Turkish industrial
area in support of Operation Athena, when, despite the possibility of
industrial earthquake damage and preventive medicine concerns, the
deployment initially proceeded without any form of occupational health
hazard assessment.69

CONCLUSION

Throughout military history, DNBI have resulted in adverse (and often
decisive) strategic, operational, and individual health consequences.
DNBI continue to cause most CF operational casualties during deployed
operations and the adequacy of hazard identification and mitigation is
increasingly important to morale. Command efforts to protect deployed
CF elements are being complicated by such factors as the societal 
primacy of individual interests versus the collective good, risk mispercep-
tion, barriers to the mandating of medical countermeasures, inadequate
command awareness of and attention to health protection issues, and late
or inadequate consideration of medical input to the planning process.
Individually, some of these factors might be considered limited 
hindrances to effective health protection, but others have already 
demonstrated significant detrimental effects to individual health and
operational readiness.

Societal trends in favour of greater individual rights and autonomy have
helped enhance institutional regard for CF members’ quality of life,
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morale, health, and welfare. Therefore, it is critical to health, morale,
recruiting, retention, and ultimately to CF operational effectiveness that
all possible measures be taken to protect CF members from health 
hazards. The CF’s national obligation to protect society, however, often
requires the performance of dangerous activities. No military can be 
effective if each member of the armed forces can choose which risks to
accept and which to reject, since that decision may endanger the lives 
of others and the success of the mission. The CF's human resources 
strategy’s “People First” focus is critically important, but its ethical 
principle of service to Canada before self must always prevail.70 The focus
on individual interests and welfare over the past few years is welcome and
necessary, but care must be taken that the pendulum does not swing
excessively to the detriment of collective and institutional interests. As 
in all occupational health scenarios, a reasoned balance must be struck
considering individual liberties, workplace health hazards, protective
countermeasures, and the occupational mission. This balance must 
be based on objective scientific analysis of evidence, a balanced risk
assessment, and mission considerations. It must never be skewed by
unsubstantiated speculation. Current societal and institutional command
trends must be resisted where they may unreasonably limit the ability of
commanders to apply direct and indirect health protection measures in
the general unit or mission interest. The societal threats to force health
protection efforts may be managed through continued command support
to pre-, intra-, and post-deployment health hazard assessment and 
mitigation efforts, timely and widespread health risk communication
efforts, and enhancements to health surveillance capabilities. Individual
compliance will depend largely on the effective communication of 
accurate information concerning health threats and countermeasures, the
development of confidence in CF command and medical authorities, and
strong command support.

Inadequate command attention to or knowledge of force health protection
issues has been responsible for some failures in the past, and may be in
the future if awareness and responsibility are not well communicated to
CF leaders. Despite significant resource allocations that have dramatical-
ly increased the CF’s health protection expertise and capability, its appli-
cation remains almost entirely dependant on the will, leadership, and
attention of command authorities. Instead of piecemeal efforts to address
knowledge gaps in prominent issues such as mental health, depleted 
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uranium, or toxic industrial chemicals, broader training in all 
operationally-significant health protection issues should be an important
part of all levels of command and staff training. Formal educational
requirements would improve command capability competence and 
planning, and would ultimately contribute to greater confidence in CF
leaders. Education should be progressive and appropriate to the level 
of responsibility, with junior leaders focusing on health threats and 
technical hygiene and sanitation measures, and senior leaders studying
organizational, planning, policy, legal, and political health protection
issues. 

Operational contractor support that might affect health must be carefully
planned and monitored to ensure that adequate standards are met.
Contingency plans should also always be in place to permit rapid assump-
tion of the relevant contracted duties by qualified CF personnel. Doctrinal
publications should universally include preventive health measures as
force protection tasks rather than uniquely as sustainment tasks. The CF
should vigorously defend its authority to mandate the use of medical
countermeasures, conduct realistic training, and any other measure 
necessary to enhance operational fitness, protect individual health, 
protect the force from operational hazards, and ensure mission success.
Unit, formation, and mission contingent commanders should, within
consistent national standards and policies, be given whatever authority
and support is necessary to implement measures that directly or indirect-
ly enhance force health protection. 

Finally, history teaches us that we often do not learn from our past with
respect to preventive health efforts. Although low injury and disease rates
are usually the fruit of persistent and prolonged health protection and
promotion efforts, their achievement is often seen as justification to scale
back such programs. The reforms that have been initiated to enhance
health protection in response to the report of the Croatia Board of Inquiry
and other reports will not be fully implemented for years. Should the CF’s
current commitment to these efforts wane as recent problems recede from
memory, the cycle will predictably repeat itself.
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CHAPTER 3

WHITHER THE FIELD AMBULANCE?

ROLE 2 LAND HEALTH SERVICE SUPPORT IN THE 21ST

CENTURY BATTLESPACE

Colonel James C. Taylor

A well-prepared and able military medical system conveys four
powerful messages.  It tells the [nation’s] people that its leaders
have prepared means to care for their sons and daughters who
may have to be sent into harm’s way; it tells our adversaries that
we have a credible, sustainable fighting force; it tells our military
commanders that we will sustain their forces; it tells our troops
that we care.  The last is the most vital: in the absence of medi-
cal readiness we can have no assurance that our troops, the flesh-
and-blood elements of our weapon systems, will retain the will to
fight, which is the crucial factor in the equation for victory.  

Rear Admiral James A. Zimble, US Navy1

INTRODUCTION

The requirement for the Canadian Forces (CF) capability to undertake
the treatment and evacuation of casualties is set forth at the strategic,
operational and tactical levels by the Vice Chief of the Defence Staff
(VCDS) document Canadian Joint Task List.2 Furthermore, this capability
must be effective and relevant throughout the 11 CF Force Planning
Scenarios3 (at Annex A), which describe the challenges to be met by the
CF across the spectrum of conflict.

Health Service Support (HSS) is a key element of campaign planning, 
and military commanders have come to rely increasingly upon 
medical care resources being available and capable when and where 
needed.4  Moreover, HSS in theatre is ultimately the responsibility of the
operational commander,5 because, as Gouge cautions, “providing care to
early casualties will be critical to mission success at the time when the
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medical footprint is extremely limited.”6 Indeed, modern operations 
can result in high casualty rates before the HSS in the theatre is fully
developed.  Care for early casualties may then become a key component
of the success of the operation and, as such, a centre of gravity.7 Further,
in an era when nations are less and less likely to accept the possibility of
casualties in support of national security, current indications are that they
will not tolerate shortfalls in the provision of HSS to their deployed sons
and daughters in uniform.8

CF HSS is based on a patient management continuum, which extends
from the point of injury through successive levels of HSS capability based
on patients’ needs and available resources, culminating in health care
facilities in Canada.9 To enact this continuum, CF HSS is organized into
Levels of Support (at Annex B), which reflect command and control 
relationships at each level of organization and an increasing level of
sophistication of clinical capabilities; these Levels are in keeping with
those expressed in NATO HSS doctrine.10 In addition to Levels of Support,
CF (and NATO) doctrine is based on progressive categories of HSS 
capability referred to as Roles of Health Care (at Annex C).11

A CF “field ambulance” is a unit-sized HSS organization that now 
provides Role 1 and 2 HSS to a Brigade Group at the tactical level, with
ground evacuation from Role 1 elements.  Informal and formal debate12

has taken place as to whether, with the establishment of the “hub and
spoke” model of tactical air evacuation (which is based on the concept 
of air evacuation of patients directly from Role 1 to Role 3),13 the current-
ly-configured field ambulance would no longer be relevant and that 
forward surgical capability and rotary-wing aeromedical evacuation
(AME) would become the norm.  It will be argued here that this idea is
both correct and incorrect, and that the capability resident within an
evolved Role 2 HSS organization is an essential element of the CF patient
management continuum if we are to meet the exigencies of providing HSS
that is relevant to all force planning scenarios.

A precept of CF HSS doctrine is that “health care shall be provided at all
levels of accessibility and quality comparable to those being afforded to
the Canadian public generally.”14 This capability has been benchmarked
to the clinical capability available in a Canadian Level 2 (District) Trauma
Centre.15 NATO doctrine on standards of care states that:
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Medical support to NATO forces must meet standards acceptable
to all participating nations.  Even in crisis or conflict, the aim 
is to provide a standard of medical care as close as possible to
prevailing peacetime national medical standards, given the 
difficulties of doing so in an operational setting.  Advances in
medical and information technologies should be exploited to
keep the operational standard of care as close as possible 
to peacetime standards and to deliver emergency care and emer-
gency surgery as close as possible to the point of wounding.16

It then goes on to require that units and formations engaged in NATO
operations deploy and re-deploy with a coherent medical structure.17  This
paper will discuss that coherent medical structure, in a format intended
for a general military readership and focusing on Role 2 capabilities, in
the context of clinical concepts, allied doctrine and the history of military
HSS.

THE GOLDEN HOUR

The term “Golden Hour” was coined in the early 1970s to express the idea
that the first hour following injury is when definitive care is critical to a
trauma patient’s survival.18 Although the specifics and supporting data for
this concept continue to undergo debate,19 it is accepted as a benchmark
in current trauma management,20 and is directly referenced in CF HSS and
NATO Joint Medical Support doctrine.21 The American College of
Surgeons, which publishes the widely-used Advanced Trauma Life
Support (ATLS) protocols, describes the Golden Hour or “first hour” 
of care following injury as being “characterized by the need for rapid
assessment and resuscitation.”22

Besides the “Golden Hour,” the Tri-modal Distribution of Casualty Death
is another useful model for examining a trauma patient’s survival. In this
model, casualty deaths peak at three points: the first peak at seconds to
minutes for severely injured patients, the second peak at minutes to hours
for patients with significant blood loss, and the third peak at hours to
days, usually due to sepsis (infection) and multiple organ failure.23 This
distribution is illustrated graphically at Figure 3-1.24
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FIGURE 3-1  THE TRI-MODAL DISTRIBUTION OF CASUALTY DEATH.

In military medicine, combat mortality is divided into two categories: 
1) casualties that die prior to entry into the HSS system and are classified
as KIA (Killed in Action), and 2) casualties who die after having entered
the HSS system and are classified as DOW (Died of Wounds).25 Smith
reports that “estimates indicate that nearly 20 percent of those who die
during combat suffer from surgically correctable injuries and might have
been saved except for delays in the application of definitive treatment.”26

The importance of time in the treatment of battle casualties was known as
early as the First World War.  Military physicians recognized at that time
that if the badly wounded patient who reached a treatment facility was
given adequate shock therapy within one hour of being wounded, his
chances of survival were 90 percent, as opposed to 25 percent after eight
hours.27 A recent US study comparing civilian rural pre-hospital care of
major trauma reported that victims were 7.4 times as likely to die before
arrival if the emergency medical services’ response time was more than 
30 minutes.28

CF and NATO HSS doctrine emphasizes time, specifically that period 
of time which elapses between injury and the initiation of definitive 
treatment, as being a key factor in the morbidity and mortality (death an
disability) of patients, and that resuscitation and stabilization should 
be undertaken within the first hour following injury.  It distinguishes,
however, between life/limb-saving surgery and that which must take place
to remove contaminated tissue (debridement), which could otherwise
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result in a life-threatening infection within six hours.  Hence, the doctri-
nal guideline for time to intervention is: “Life/limb-saving clinical inter-
ventions must be provided as soon as possible, ideally within the first
hour, but completed not later than six hours following onset of life/limb-
threatening injury.”29 However, the traditional first level of HSS where a
“life/limb-saving surgery” capability exists is at the Role 3 field hospital.
Thus, the solutions to the time-to-initial-surgery challenge have been
focused on the movement of a surgical capability forward to the patient
and/or the acceleration of the movement of the patient to the surgical
capability via forward AME.

FORWARD SURGICAL CAPABILITY

HSS facilities are doctrinally located “as far forward as possible without
interfering with operations or unnecessarily subjecting patients to hostile
action,” with the positioning of resources such that initial surgery can 
be undertaken as rapidly as possible.30 For example, during the Inchon
landing in Korea in 1950, the effectiveness of the medical battalion 
supporting the US 1st Marine Division landing force was significantly
enhanced by moving advanced surgical teams forward to the clearing-unit
level (Role 2).31 During the 1970s, the Israeli Defence Force (IDF)
deployed forward surgical trauma teams able to resuscitate and stabilize
casualties who could not immediately be moved to field hospitals.32 The
IDF established a mini-combat-trauma centre on the Sinai front to which
the seriously wounded were sent to prior to their evacuation to Israeli
hospitals far to the rear.  In deciding whether to operate, the patients’ 
clinical condition was weighed against the estimated rigours of a long
evacuation.33  In the final years of the Soviet conflict in Afghanistan, by
moving special surgical teams close to the fighting in preparation for
planned large offensive operations, the Soviets reduced their DOW rate 
of the moderately wounded from 4.3 percent to 2 percent.34 NATO HSS
doctrine notes that a certain cohort among casualties will require forward
emergency surgery as soon as possible following injury to minimize 
morbidity and mortality and that when necessary, this surgery renders 
the casualty transportable to a higher level of HSS for definitive care.35 CF
doctrine describes initial surgery as “resuscitative and stabilizing surgical
intervention that must be performed urgently and as far forward as 
the tactical situation permits, in order to save life and limb, and control
hemorrhage and infection.”36
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The HSS doctrinal documents of all four US services mandate a surgical
capability, either integral or by augmentation, in their Role 2 elements.
The US Army Echelon 2 (Roles are referred to as Echelons in US HSS 
doctrine) organization is the Forward Medical Support Company, which
on its own is clinically a Role 2 capability but may be augmented to a Role
2+ capability with the attachment of a Forward Surgical Team to provide
a resuscitative surgery capability.37 The US Air Force Echelon 2 organiza-
tion is the Air Transportable Clinic that supports the Squadron Medical
Element; this HSS asset has a Role 2 capability and can be augmented to
a Role 2+ or greater capability with the progressive modular deployment
of elements of the US Air Force EMEDS (Expeditionary Medical Support)
System.38 In the US Navy, the Echelon 2 HSS capability resides aboard the
aircraft carrier of a Carrier Battle Group and the Casualty Receiving
Treatment Ships of an Amphibious Battle Group, and it has a baseline
Role 2+ capability with integral resuscitative surgical capability.39 The 
US Marine Corps Echelon 2 organization is the Medical Battalion, which
has a baseline Role 2+ capability.  Its resuscitative surgical capability
resides within the Surgical Platoons of its three surgical companies and its
eight Shock Trauma Platoons.40 The Commander-in-Chief of US Central
Command from 1994-97 summarized US forward surgical capability 
doctrine this way: “When casualties occur the battlefield will be cleared.
Patients will be stabilized forward with light surgical teams then moved
rearward, maintaining en route care and accountability.”41

The Canadian Forces Health Services (CFHS) has undertaken a major
phased review of CF HSS deployable clinical capabilities through its
Standing Committee on Operational Medicine Review (SCOMR). At 
the tactical level, the Committee recommended that forward HSS be 
provided by a close support composite Role 2+ unit, i.e., a Role 2 unit
with integral Role 1 and augmentable with a surgical capability.42 The
most recent CF HSS doctrine reflects augmentation of Role 2 with a 
clinical surgical capability module that is provided by the Role 3 HSS
units, with such modular augmentation being undertaken in multiples if
a continuous 24/7 capability is required.  This module comprises a team
of five to seven personnel along with all basic equipment necessary 
to provide surgical care, and is the basic platform for the addition of sub-
specialty modules.43 Elements ranging from a field surgical team to an
advanced surgical centre may be attached.44
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Future combat will likely be at a greater pace with a greater degree of 
dispersal of supported units, increasing the value of highly mobile HSS
treatment assets.  The increased range and accuracy of weapons, 
combined with the possible lack of compunction of future adversaries
regarding the targeting of HSS facilities, will make a potential target of the
larger-footprint lower-mobility Role 3 organizations for which rear areas
were traditionally a relative sanctuary.45 The traditional Role 2 field ambu-
lance is a highly mobile HSS asset; it must be recognized, however, that
with the benefit of increasing capability through modular augmentation
comes an increased requirement for HSS personnel and materiel, and a
consequent reduction in mobility.46 The added value to the task-tailored
modular augmentation of the evolved Role 2 HSS capability is that a 
flexible balance can be made, and adjusted as required, between clinical
capability and tactical mobility for dynamic operational circumstances.
Enhanced treatment capabilities notwithstanding, the historic and 
ongoing role of the field ambulance as a key element of Forward Medical
Evacuation bears further exploration.  US Air Force physicians assigned
to the United Nations Protection Force in the former Yugoslavia
(UNPROFOR), where Field Surgical Teams (FSTs) were deployed forward
to augment Role 1, observed that FSTs partially “compensated for the
deficiencies (in evacuation), but do not replace the need for Medical
Evacuation”; however, they also advised that “a good Medical Evacuation
capability will complement the FSTs but never replace them.”47

HISTORY OF MILITARY CASUALTY EVACUATION

The rapid casualty evacuation system has been an integral part of military
HSS during major conflicts since its development in 1795 by Baron
Dominique Jean Larrey, a French surgeon during the Napoleonic Wars.
Napoleon ensured that each of his divisions had an ambulance corps com-
prising 170 men, a surgeon and purpose-built horse-drawn carriages to
carry casualties to the rear for rapid surgical intervention. In 1862, Major
Jonathan Letterman, Medical Director of the Army of the Potomac during
the US Civil War, implemented a hierarchical evacuation system whereby
ambulances would bring all casualties as quickly as possible to a clearing
station immediately to the rear of each battlefront, where they were sort-
ed.  Seriously wounded patients underwent lifesaving surgery as soon as
possible, and then were transported to hospitals in the rear.  Lightly
wounded patients were treated later and kept near the front lines.
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The foundation of the current echelon care system was implemented by
the Allies during the First World War: First Aid Stations (Role 1) located
behind Regimental Reserves for rapid initial treatment (including basic
surgery); Ambulance Squads (approximately Role 2 less clinical care) to
then transport rearward patients who required further care; Field
Hospitals (Role 3), located behind Divisional Reserves, for urgent surgery,
followed by railway evacuation rearward of patients who could not return
to duty; civilian Hospitals (approximating Role 4), for convalescence and
further care as required.48

The first reported air evacuation is generally thought to have occurred
during the siege of Paris in 1870 during the Franco-Prussian War, where
160 casualties were evacuated by balloon.49 The first fixed-wing tactical
evacuation was performed during the First World War by the French 
from the Albanian Front in 1915 in an aircraft of opportunity; an aerial
ambulance service using purpose-modified aircraft to evacuate combat
casualties was initiated by the French in April 1918 in Flanders.50 The
first rotary-wing combat air evacuation mission was flown in Burma
(today also called Myanmar) in April 1944 by the US Army Air Forces,
with a number of further instances recorded in 1944-45 in the Pacific
Theatre.51 Korea saw helicopter air evacuation become an established
practice, with US Army helicopter ambulance detachments assigned to
Mobile Army Surgical Hospitals (MASH) for the rapid evacuation of 
seriously-injured soldiers from the front line to the appropriate level of
medical treatment.  Over 17,000 Allied casualties were evacuated by air
evacuation during the Korean War.52 Helicopter tactical air evacuation
evolved significantly in the Vietnam War, and was responsible for the
evacuation of nearly 900,000 Allied sick and wounded; also of import is
the fact that in Vietnam, most combat units were within a half hour’s
flight from a Role 3 or Role 4 facility.53 Although it must be borne in mind
that there were significant advances in medical science and techniques
between the First World War and the Vietnam War, the concurrent
improvements in casualty evacuation certainly contributed to the decreas-
ing US DOW rates: 8.5 percent in the First World War, 4 percent in the
Second World War, 2 percent in Korea, and 1 percent in Vietnam.54

With the evolution of patient evacuation has come the evolution of 
differential terminology to describe it. CASEVAC (Casualty Evacuation)
pertains to patient transport from the site of injury to a medical treatment
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facility using generic transport (e.g., “lift of opportunity”) without the
provision of substantive en route medical care, and represents the “scoop
and run” method employed in mass casualty situations.  True MEDEVAC
(Medical Evacuation) resembles the civilian medical transport model
(including AME and ground MEDEVAC [GME]), with appropriately
trained and equipped personnel providing en route medical care.55

FORWARD AEROMEDICAL EVACUATION

The clinical requirement for universal civilian AME is still debated in the
literature.  Seven studies have been undertaken in various regions of 
the US comparing mortality rates for trauma patients transported by
rotary-wing AME versus GME.  Four reported that mortality rates were
decreased for patients transported by helicopter,56 while three reported no
difference in mortality rates.57 It must be recognized, however, that these
studies were undertaken in the context of an intact civilian infrastructure
in peacetime.

CF doctrine defines Forward AME as providing airlift for patients within
areas of tactical level operations, usually with tactical aviation resources.
It has the advantages of speed, range, comfort and flexibility of destina-
tion facility. The CF doctrinal HSS staffing for Forward AME normally
comprises one Medical Assistant Primary Care Paramedical (Enhanced
Skills certified), provided by the field ambulance,58 and is in harmony
with SCOMR clinical recommendations.59 NATO doctrine states that
Forward AME is normally a national responsibility, and that AME aircraft
must be medically equipped and crewed in line with the minimum
requirements of the applicable NATO standing agreement (STANAG 3204
Aeromedical Evacuation) and national standards.60

As we have seen, a precept of CF HSS doctrine is that “health care shall
be provided at all levels of accessibility and quality comparable to those
being afforded to the Canadian public generally.”61 The vast majority of
the Canadian populace has access to rotary-wing AME for rapid transport
(with in-flight sustaining care by a certified EMT-Paramedic) to a District
Trauma Centre or higher medical facility.  The key elements of this 
service are: a dedicated pre-configured helicopter, dedicated and 
appropriately-qualified personnel on standby, and dedicated communica-
tion lines.62 The Alberta STARS (Shock Trauma Air Rescue Society) AME
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crew comprises at a minimum one critical care nurse and one critical care
paramedic, with the capability to augment with an ER physician or spe-
cialty teams as required.  The Québec ÉVAQ (Évacuations Aéromédicales
du Québec) medical teams are composed of physicians and ER nurses.
The Ontario Air Ambulance Service flight medical teams include critical
care and advanced care paramedics.63 The medical aircrew component of
the standard US Army air ambulance company MEDEVAC helicopter
consists of a flight medical aidmen (flight medic), who is responsible for
providing patient assessment and in-flight medical care. However,
Gerhardt (a US Army Medical Officer) asserted that “in terms of our own
[US Army] definitions, official doctrine, and training standards, we are 
in fact providing a service that is closer to CASEVAC, rather than 
MEDEVAC,” and recommended that the medical aircrew member be
instead an EMT-Paramedic.64

US Army doctrine describes dedicated MEDEVAC systems (the more 
preferred option), whereby the aircraft is solely dedicated/ equipped/
manned for the mission of aeromedical evacuation, in contrast to lift of
opportunity systems (the less preferred option), whereby empty aircraft are
used for CASEVAC during the backhaul following the completion of their
primary mission.65 Bauer, a US Navy Medical Officer who served with the
US Marine Corps during the first Gulf War, stated that “opportune lift is
a random, unpracticed participant in what has to be an organized yet
highly flexible system.” He recalled a US Marine Corps pilot during the
first Gulf War, who had observed that “it makes no sense for us to risk our
necks just to have the guy die en route.”66 Despite the fact that more than
33,000 medical personnel were deployed in Operation Desert Storm,
including at least 3,100 physicians in the Gulf theatre of operations, the
US Navy Surgeon General noted that “the lack of dedicated tactical
aeromedical evacuation capability in naval services would have created
difficulties had the theater (Southwest Asia) matured as expected.”67 A
US General Accounting Office report concluded that the Army would not
have been able to provide adequate care if the ground war had started
sooner, lasted longer, or if casualty numbers (458 wounded) had matched
casualty estimates (20,000+).68

The US Army has integral air ambulance units that are freestanding com-
pany- or platoon-sized elements commanded by a Medical Service Corps
aviation officer (pilot).  The standard company is composed of 15 UH-60
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(Blackhawk) air ambulances and their associated aircrew.69 Each Air
Ambulance Evacuation Platoon has three Forward Support MEDEVAC
Teams of three UH-60s who provide MEDEVAC from the point of injury
or Role 1 facility to higher levels of clinical care.70 The US Marine Corps
has no integral dedicated tactical air ambulance units; US Marine Corps
rotary wing transport and utility aircraft are allocated to perform the
Forward AME mission at the discretion of the line commander.71 The US
Navy also has no organic capability for forward AME.72 Smith notes that
the distances involved in littoral manoeuvre, as well as its inherent 
limitations in GME and forward casualty treatment capability, combined
with the vulnerability of units ashore, indicate a requirement for 
dedicated AME for this type of operation.73

In CF doctrine, none of the HSS units or formations has integral AME air-
craft, and any AME must be coordinated by the HSS unit with the assis-
tance of their air liaison officer.74 All CF aircraft used in AME are “aircraft
of opportunity” with no dedicated flight time for AME. Forward AME is
primarily undertaken using the CH-146 Griffin in support of the Army.75

SCOMR remarked on a current HSS capability shortfall in this regard and
recommended that a number of CF CH-146 Griffin helicopters (or other
purpose-procured rotary-wing aircraft) be designated to meet these key
requirements in order to provide a dedicated CF MEDEVAC capability.76

Given the lessons learned by our Allies in recent conflicts, and the CF
mandate to provide a deployed health care capability comparable to that
being afforded to the Canadian public generally, the CF would be wise to
give close consideration to this issue.

Although dedicated Forward AME is an essential element of an effective
deployed HSS capability, it does have limitations.  CF doctrine describes
the disadvantages of Forward AME as including physiologic stress on 
certain categories of patients, susceptibility to inclement weather, lack of
available air space and/or AME assets as a result of enemy or friendly
actions, the resource-intense nature of air operations (especially in 
the case of rotary-wing aircraft), the compromise of security caused by the
presence of aircraft, and the tendency to evacuate patients further rear-
ward than necessary.77 Several of these limitations will be discussed next.

Patient Stress. A number of clinical criteria that preclude AME due to
patient stress are described in NATO STANAG 3204. Further
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unfavourable clinical ramifications of rotary-wing AME are also identi-
fied, including vibration (causing resonance of damaged body structures)
and turbulence (causing motion sickness), as well as noise and space/light
limitations, which complicate en route care.78

             
Weather. While there are myriad examples that could be provided of
inclement weather hindering AME, one that will be in recent memory of
many is that of the Balkans.  Although rotary-wing flying limits for
Operation Palladium (NATO Stabilization Force December 1995 -
December 2004) rotations have used 500/1 (500-foot ceiling, 1 mile visi-
bility), as a planning figure, weather limits for wartime operational flying
(including Forward AME) would be 300/1.79 The following table shows
the number of days by month in Velika Kladusa (VK) where conditions
fell below 300/1 during the period indicated in Figure 3-2.80

FIGURE 3-2: DAYS BELOW 300/1 IN VK BETWEEN SEP 2001 AND AUG 2002.

Similarly, US Air Force medical officers reported that weather was a sig-
nificant factor for AME during their tour on UNPROFOR from October
1993 to September 1994.81 And Krekorian described situations in
Vietnam where adverse weather precluded AME, upon which an installa-
tion was entirely reliant, leaving the Battalion Surgeon (General Duty
Medical Officer at Role 1 HSS) to provide whatever emergency surgical
care he could, with mixed clinical outcomes.82

Lack of Dedicated AME Aircraft. Beyond the previous discussion of the
perils of using CASEVAC lift of opportunity versus dedicated MEDEVAC,
excerpts from two published accounts from the first Gulf War will serve
to further illustrate this point. Davis, a US Marine Corps officer, described
the dilemma this way:

The Marine Corps has only a limited number of assault support
helicopters to undertake all the missions assigned…As this fleet
of helicopters dwindles, mission priorities are set and (CASE-
VACS) do not always get top billing.  Herein lies the Corps’
dilemma: what has more importance on the battlefield – an
assault support helicopter or a Marine’s life and limb?  To many
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of us there does not appear to be a choice at all.  Life is
paramount.  This is definitely true in peacetime, but what about
wartime?  The helicopters assigned as (CASEVACS) cannot help
the group commander who needs trooplift support for his coun-
terattack force.  They also cannot be employed for an ammo
resupply mission…This is a hard question that most combat
commanders will eventually have to answer.83

Bauer, a US Navy Flight Surgeon, described his experience with having
only lift of opportunity as follows:

There are no assurances that lift helos would be in the vicinity or
tactically available for the [CASEVAC] of the wounded.
Similarly, there would be conflicts or confusion if patient deliv-
ery points were not tactically convenient, and there would
always be the risk that the helo could be suddenly diverted to a
more ‘critical’ mission.84

Smith warns further that in future conflicts, “the finite number of heli-
copters on hand, many will be unavailable because of tactical missions,
bad weather, or technical constraints.”85

Vulnerability to Enemy Fire. Historically, rotary wing military aircraft
have encountered periods of significant misfortune during times of con-
flict.  In Vietnam, despite a negligible air-to-air threat, the US Army lost
an estimated 5,086 helicopters.86 In the first 18 months of the Soviet occu-
pation of Afghanistan, mujahedin ground-based antiaircraft fire reported-
ly led to the loss of 250 Soviet helicopters. And during the 10-week
Falklands War the Royal Navy lost more than 20 helicopters.87 During the
1983 US invasion of Grenada, seven US H-60 Blackhawk and two AH-1
Cobra helicopters were lost, which represented over 10 percent of the 88
combat helicopters deployed on this operation.88 Based on these experi-
ences, projected combat attrition for US UH-60s in a conventional war
scenario would far outstrip the industrial production capacity required to
replace them, leaving this airframe in deficit for approximately 4.5 years
from the initiation of conflict.89 Consequently, Smith suggests that
“assumptions that place heavy reliance upon evacuation of the wounded
by helicopter or the MV-22 Osprey tilt-wing aircraft may well require
reexamination.”90
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Numerous authors have recognized the clinical successes of casualty
management in Vietnam that were attributable to rapid AME from point
of wounding to a Role 3 or 4 treatment capability; they also maintain,
however, that is was a phenomenon that will be irreproducible in future
conflicts.91 Smith described the Vietnam situation as an “aberration,”
which “approached the civilian concept of emergency care more closely
than any war we had in the past, or are likely to have in the future.”92

Kitfield argued that from a medical support perspective, the Vietnam 
conflict was unique and represented “the golden age of military medicine”
which is not likely to be duplicated.93 Eiseman described the Vietnam 
medical support experience as the “halcyon days of American military
medicine,” and contends that “control of the Vietnamese battlefield,
which made rapid patient evacuation a reality, was based upon several 
factors: command of the air and sea; fire superiority; uninterrupted radio
communications; episodic battle; plenty of helicopters; relatively low
casualty levels; and an enemy that lacked shoulder-mounted homing 
missile-type weapons.”94 For example, Stewart noted that: “We would 
literally stop the war [in Vietnam], bring the helicopter in and pick up
[casualties], take them away and start shooting again.  We owned the air
and could do as we pleased most of the time.”95

Many96 who have made projections about the role of helicopter-based 
forward AME in future conflicts note that because “the quality and 
simplicity of small, shoulder-mounted homing missile-type weapons has
increased greatly,”97 that “the modern battlefield may be too lethal for
evacuation of the wounded exclusively by air” as “the survivability 
of helicopters is certainly not assured.”98 Smith goes on to make the 
somewhat gloomy prediction that “instead of medical extractions in 
minutes, we may have to return to the hand litter, wheeled vehicles, or
‘walking’ casualties.”99 Therefore, Dorland, a former US Army AME pilot
in Vietnam, suggests that the primitive evacuation methods used 
in the US Civil War still merit consideration on the battlefield of the
future.100

Besides the increased threat from small surface-to-air missiles, Allied air
superiority may also become increasingly difficult to guarantee. This lack
of air superiority will further hamper AME101 and could lead to increased
mortality rates similar to those reported by the British during the
Falklands War.102 A number of commentators have expressed concern
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that because of US dependence on aeromedical evacuation, US forces do
not have an adequate ground evacuation capability.103 An example of this
shortfall in dedicated Forward GME has been described in detail for the
US Marine Corps during the first Gulf War.104

However, NATO doctrine states “to achieve its mission, a medical 
evacuation system must have…the ability to evacuate casualties to a 
medical facility 24 hours a day, in all weather, over all terrain and in any
operational scenario.” Hence, an enhanced GME capability, the historic
purview of the field ambulance, must be maintained in accordance with
other NATO doctrine which states “ground transport evacuation means
should always be planned to cover all situations where AME is not 
possible due to operational or geographic/climatic factors.”105

FORWARD GROUND MEDICAL EVACUATION

According to CF doctrine, the responsibility for patient evacuation is from
rear to front, with supporting HSS Units relieving supported HSS Units 
of their patients.106 A significant integral dedicated GME capability is
inherent in both the historical and the evolved Role 1+2 field ambulance,
and meets this doctrinal requirement to evacuate patients from point of
injury to Role 1 and Role 2 facilities.  We have seen why some have 
recommended less reliance on AME, particularly rotary-winged AME, and
advocated improved ground ambulance capability. Hammick speculates
that “the bulk of movement in forward areas is likely to remain vehicular
– either tracked or wheeled – and for maintenance reasons, these 
will have to retain commonality with the rest of the fighting-vehicle 
fleet.” He goes on to suggest that while combatants may respect the 
Red Cross/Crescent on military treatment facilities, as was the case 
in the Egyptian-Israeli conflict in the Negev in 1973, “this would not 
necessarily apply to the evacuation system which would still have to 
run the gauntlet of enemy interdiction, particularly at the forward edge 
of the battlefield.”107 Indeed, reports on HSS during the Russian assault on
Grozny indicate that the Chechen fighters respected neither military
treatment facilities nor the evacuation system, which likely came as 
somewhat of a surprise to most of the world’s populace in the closing
years of the 20th century.  It was reported that the Chechens attacked 
and destroyed a Russian field hospital,108 and deliberately targeted
Russian medical units and evacuation helicopters. Therefore, the Russians
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often had to delay medical evacuation until nightfall, and rely on 
ground evacuation.109 Grau and Thomas describe the Russian evacuation
system:

Wounded were normally evacuated to the regimental medical
post by makeshift armored ambulances (BTR-80), since the
Chechens fired on the soft-sided ambulances.  Forward air evac-
uation was not used much, particularly after the Chechens shot
down several MEDEVAC helicopters.  The fighting in Grozny
proved the need for a specially-designed armored ambulance.110

Hence, while there is a need for state-of-the-art soft-skinned ambulances
to conduct the bulk of the GME activity in the forward area overall,111

there is also a specific requirement for an armoured ambulance capabili-
ty, as described in NATO doctrine: “In forward areas, armour-protected
ambulances are used to afford some degree of protection for casualties and
medical personnel.”112

SCOMR remarked that the standard LSVW wheeled ambulance, while
capable in many deployed tactical scenarios, was not sufficiently durable
for the extremes of tactical field operations, and recommended that the
armoured Bison ambulance variant be considered as the standard field
ambulance for forward GME operations. Clinical staffing of the armoured
Bison ambulance would comprise one Advanced Care Paramedic and one
Primary Care Paramedic, similar to the AME staffing recommendation
discussed previously.113 Armoured ambulances are currently part of CF
HSS doctrine114 for use in forward areas, and are currently deployed on
OP PALLADIUM (Balkans) and OP APOLLO (Southwest Asia) integral to
Role 1 HSS elements.115 When the paper on which this chapter was based
was written in the fall of 2002, 23 Bison Wheeled Light Armoured
Vehicles had been re-roled as ambulances;116 and 51 were scheduled to be
fielded in 2003/2004. In total, 66 were scheduled to be distributed to the
restructured Role 1+2 field ambulances.117 According to CF doctrine, HSS
staffing of the armoured Bison ambulance should comprise one Medical
Assistant Primary Care Paramedical (Enhanced Skills certified) and one
Medical Assistant Primary Care Paramedical certified.118 It should be
noted that while a large number of nations have chosen ambulance vari-
ants of their main wheeled armoured fighting vehicles to satisfy the
requirements of speed, mobility and protection,119 others have chosen
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purpose-built soft-skinned vehicles because they offer more space and are
more readily identifiable as ambulances by enemy forces.120

CONTINUITY OF CARE

If appropriate priority is not given to forward medical care, evac-
uation, and a sophisticated casualty regulation network, a com-
mander runs the risk of a huge logistical burden and an adverse
impact on morale as the dead and injured accumulate.
Inattention to these issues will mean the loss of trained troops
who could have been treated, stabilized, and even returned to
duty.121

Captain Arthur M. Smith, US Naval Reserve (retired)

Beyond its treatment, evacuation and mobility capabilities described 
previously, the field ambulance has the essential HSS capability of patient
sorting, staging, and holding.  It should be noted that the holding 
function of a Role 2(+) field ambulance is significantly more limited, in
both volume and duration, than that of a Role 3 facility.  It is, however, a
valuable forward “capacitance” capability during periods of interrupted
evacuation.122 Although these are not necessarily concepts that would
commonly be incorporated to a great extent in Canadian civilian trauma
management, Canada’s deployed HSS requirements for warfighting
should better reflect the caveat of Smith and Bellamy that “war surgery 
is not synonymous with civilian trauma management.”123

CF doctrine on continuity of care mirrors that of NATO and requires that
“treatment must be continuous and progressive to the level necessary for
definitive treatment of patients’ conditions to minimize mortality and
morbidity.”124 It further states that patients should be evacuated through
a series of HSS facilities, each with an increasing capability for treatment
(i.e., Role 1 to Role 2 to Role 3, etc.), and that “sorting of patients to
reflect priorities for treatment and evacuation or return to duty shall be
conducted at every HSS treatment facility.”125 US Army doctrine states
that, “routinely bypassing an echelon of care will not be practiced.”126

British joint doctrine recognizes that even for Operations Other Than 
War (OOTW), initial insertion of a force may not be into a benign 
environment, and that “conventional echeloning of medical assets may
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therefore be required for force protection reasons and to avoid 
obstructing military activity” until an area has been “stabilized and 
dominated by force.”127

Evacuation doctrine allows for patient-care flexibility at the tactical level,
so that HSS resources can respond to rapidly evolving tactical and/or
operational scenarios.  This doctrine ensures that while the minor sick
and injured are treated and returned to duty as far forward as reasonable,
the seriously ill or wounded are evacuated to appropriate treatment as
rapidly as possible.128 Basic US Marine Corps/US Navy doctrine requires
that no patient be evacuated further to the rear than his or her medical
condition requires or the military situation demands.129 Historically, from
the Second World War through to the Vietnam War, this practice has
resulted in the following outcomes: 30-40 percent of wounded Marines
were treated at Role 2, about 25 percent were treated at Role 3, and 
37 percent were transferred out of theatre.130 Smith and Llewellyn 
summarize the importance of the principle of the “hub and spoke” 
medical evacuation paradigm for OOTW as follows: “when the field 
medical system is functioning efficiently, it should be able to ‘fix forward’
to prevent itself from becoming a giant evacuation conduit through which
trained, experienced soldiers and marines pour out of the theater to 
rear-echelon health care facilities.”131

CF doctrine holds that Forward AME should be used whenever possible
to transport seriously injured/ill patients from as close as practical to 
their point of injury/illness to a Role 3 facility (as per the Vietnam 
experience).132 NATO, US Joint, British Joint, and CF doctrine espouse,
if not in name then conceptually, the “hub and spoke” medical evacuation
paradigm, as shown in Figure 3-3, for OOTW on a mission-dependant
basis.133 This model is described in NATO terms as “the Role 3 (HSS facil-
ity) placed centrally, with the sending units [undefined, but presumably
Roles 1 and 2] arranged around it.”  According to British doctrine, in the
“hub and spoke” model Role 2 assets are used “to reinforce the primary
care matrix.”134 Powell raised concerns about patient evacuation on 
the more extended and dispersed future battlefield, stating that the 
concomitantly extended patient transit times will necessitate stabilization
of injuries nearer to the point of injury prior to transport.135 Further, as 
previously discussed, CF doctrine states that the benefit for the patient of
immediate transfer to a Role 3 facility must be weighed against the
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patient’s condition and the patient’s consequent ability or inability to
withstand the environmental rigours of the transit.136 This practice also,
of course, assumes a tactically permissive environment.  Hooton has pre-
dicted that “uninhibited aeromedical evacuation of casualties from the
front to the rear area hospital may not be able to occur in the future.”137

And Mullen reminds us that “operational constraints may dictate that
evacuation cannot be accomplished at all.”138

FIGURE 3-3: CF SCHEMATIC OF THE HUB-AND-SPOKE CONCEPT.

CF doctrine also recognizes that the direct Role 1 to Role 3 AME capabil-
ity may be subject to interruption for a variety of reasons, necessitating
evacuation of these seriously injured patients via a Role 2 facility to a 
surgical capability (i.e., Role 2+ or higher) as an acceptable alternative.139

Beyond the patient holding requirement that this would precipitate, 
it should be remembered that the concomitant sustaining care may be
provided at the unaugmented Role 2 facility, with the additional capabili-
ty of resuscitative and stabilizing initial surgical intervention at the 
Role 2+ augmented field ambulance.140 Liston has warned that although
Bosnia has been a success in bringing a North American civilian standard
of care to deployed personnel, few would dispute the impracticality 
of attempting to apply the HSS experience of Bosnia to a future major 
conventional conflict.141
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CONCLUSION

The CF must have a deployable HSS capability for treatment and evacua-
tion that is valid across the eleven Force Planning Scenarios.  Further, this
capability must meet the expectation of the Canadian populace that it can
provide a Canadian standard of care to our deployed personnel, while, 
in the interest of interoperability, conforming to Allied doctrine to the
greatest extent possible.

The continuing relevance of the traditional CF Role 2 field ambulance 
has been questioned in recent years, as the majority of CF deployments
during that time have been on operations other than war and these 
operations have permitted the use of the hub-and-spoke model of 
medical evacuation and treatment, which is the military HSS posture that
most closely resembles the civilian paradigm of care available to the
majority of people in Canada.  This military HSS model involves the direct
aeromedical evacuation of patients to a Role 3 HSS facility, and bypasses
the traditional echeloning of patient evacuation and care.  While this
approach has enjoyed successes in certain conflicts, including the
Vietnam War and many periods during the last decade of peace support
operations, history and doctrine recognize that it requires a tactically 
permissive environment, and it may not be sufficiently resilient to either
significant increases in volume of casualties or to diminution of elements
of its significant resource requirements.

The echeloned system of deployed military care has its roots in the
Napoleonic Wars and the US Civil War, and is based on the requirement
to provide the necessary clinical intervention as close as possible to 
the point of injury, in both time and space, within the constraints of the
tactical situation.  It embodies the concept of rapid initial lifesaving 
clinical care and onward evacuation of more-seriously injured patients,
and the forward treatment and return to duty of less-seriously injured
patients.  The intent of Canadian HSS to provide a deployed standard of
care benchmarked to that generally available in the national civilian
health care system, superimposed on the requirement for the preservation
in-theatre of scarce and highly-trained military human resources for the
commander, oblige the CF to possess a robust system of forward clinical
intervention and evacuation capabilities.
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Detailed reports and recommendations from experiences in recent con-
flicts, as well as the analyses and predictions of military scholars, have
given a strong indication of the elements of HSS capability that will be
necessary in order to provide effective HSS in the predicted environment
of increased lethality of future conflicts.  The benefits of dedicated 
rotary-wing aeromedical evacuation assets, staffed with appropriately
qualified personnel, have been recognized, as have the intrinsic shortfalls
of systems relying on unstaffed “lifts of opportunity.”  While dedicated
aeromedical evacuation is an essential capability, the hazards of 
over-reliance on this mode of evacuation have been identified in the 
context of its dependence on weather, tactical availability of airspace,
positional security compromise, and resource intensiveness.  Hence, there
remains a requirement for an in-depth ground medical evacuation 
capability, the historic purview of Role 2 HSS organizations, comprising
purpose-modified armoured and soft-skinned vehicles.

Military HSS experience in previous conflicts, combined with current
civilian clinical literature and protocols, has indicated the importance of
rapid initial surgical intervention in the clinical management of severe
trauma in order to reduce patient morbidity and mortality.  The Allied
doctrinal HSS embodiment of this clinical reality is the forward surgical
capability, whereby HSS Role 2 organizations have either an organic or
augmented capability to provide initial lifesaving surgery.  Along with 
this surgical capability, there is a requirement for limited forward patient
holding and sustaining care capabilities, organic to Role 2 HSS organiza-
tions, when clinical, tactical or logistic factors prevent the further 
evacuation of patients to Role 3 or higher facilities.  

Ongoing phased studies of the CF HSS capabilities necessary to meet 
CF requirements have been undertaken and have identified capability 
elements that have been incorporated into current CF HSS doctrine.  This 
doctrine now includes an evolved field ambulance with organic Role 1
and 2 assets, modularly augmentable to Role 2+ with a surgical 
capability.  Armoured ambulances and enhanced soft-skinned ambulances
are integral to this organization, as is staffing for a true aeromedical 
capability.  The only HSS capability shortfall remaining is that of a 
dedicated aeromedical evacuation platform, and this is a requirement 
common to all Roles of CF HSS that the CF must still address.
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In the context of the CF Force Planning Scenarios, the evolved CF field
ambulance, seamlessly augmentable on a task-tailored basis and highly
mobile, is indeed well-situated to provide deployed HSS in scenarios
from operations other than war to warfighting.  It will, therefore, be a key 
capability for land casualty management in the patient care continuum
across the spectrum of conflict in the 21st century battlespace.

ANNEX A – CF FORCE PLANNING SCENARIOS*
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website vcds.mil.ca/dgsp/dda/scen/into_e.asp, accessed 17 Sep 2002.

PEACE
OPERATIONS OTHER THAN WAR

WARFIGHTING
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No.                        Scenario                                                         Summary

1          Search and Rescue in Canada          Sub-scenarios include rescue from a ship at sea, 
                                                                     search and rescue of an overdue hunting party in 
                                                                     the North, and the rescue of survivors from a major
                                                                     airliner downed in a remote area in the North.

2          Disaster Relief in Canada                 Assist in the relief of human suffering and help 
                                                                     authorities to re-establish the local infrastructure 
                                                                     after a major earthquake on the west coast of
                                                                     Canada.

3          International Humanitarian            As part of a UN operation, assist with the delivery of 
           Assistance                                         relief supplies to refugees amassed in a central 
                                                                     African nation.

4          Surveillance/Control of                   Assist Other Government Departments and law
           Canadian Territory and                   enforcement agencies in identifying, tracking and, if 
           Approaches                                       required, intercepting platforms suspected of carry-
                                                                     ing contraband goods or illegal immigrants before 
                                                                     or after entering Canadian territory.

5          Protection and Evacuation of          Assist DFAIT, as part of a combined force, in the 
           Canadians Overseas                         protection and evacuation of Canadian nationals in 
                                                                     a foreign nation threatened by imminent conflict.

6          Peace Support Operations               Participate as part of a UN peacekeeping force 
           (Chapter 6)                                      maintaining a cease-fire and assisting in the creation 
                                                                     of a stable and secure environment where peace
                                                                     building can take place.

7          Aid of the Civil Power                     Assist civil authorities in the establishment of law
                                                                     and order in an area where lawlessness has occurred 
                                                                     as the result of disputes over the control of water 
                                                                     rights in a time of severe drought.

8          National Sovereignty/                      Claiming extended jurisdiction under UNCLOS III, 
           Interests Enforcement                      Canada has requested the cessation of seabed
                                                                     exploitation operations by a foreign nation. The CF 
                                                                     will assist OGDs in the enforcement of Canadian 
                                                                     claims.

9          Peace Support Operations               At the request of a foreign nation, as part of a UN
           (Chapter 7)                                      coalition, the CF will participate in operations to 
                                                                     restore pre-conflict boundaries and return control 
                                                                     of an occupied area to the control of the rightful
                                                                     country.

10        Defence of Canada/US Territory      In cooperation with US forces, the CF will defend 
                                                                     Canada/US territory against potential threats initiated
                                                                     by an emerging world power as a result of Canadian 
                                                                     and American support for a foreign military operation.

11        Collective Defence                           As part of a NATO force, the CF will attempt to
                                                                     deter and, if necessary, contain an attack on NATO
                                                                     territory and conduct restoration operations.
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ANNEX B - LEVELS OF HEALTH SERVICES SUPPORT*

General. HSS shall be organized into levels of support corresponding to
the command and control relationship at each level of organization.  Each
successive level becomes more sophisticated from front to rear (see fol-
lowing section for descriptions of Roles of Health Care).

Tactical Support at the Unit Level. Medical and/or dental elements
attached or integral to units (normally Role 1 HSS, but may be augment-
ed), e.g., ship’s sickbay, unit medical station or squadron medical element.

Tactical Support at the Environment Component Level. HSS elements
attached or integral to lower level environmental formations (normally
Role 2 HSS, but may be augmented), e.g., fleet auxiliary logistic support
ship, field ambulance or airfield medical station.

Operational Level Support. HSS elements operationally responsible to
the Canadian Task Force (TF) Commander of CNC (through TF Support
Group/ National Support Element [NSE] Commander) (normally Role 3
HSS, but may be augmented), e.g., Composite Health Services Unit.

Strategic Level Support. Normally, Canada-based health services forma-
tions and units, e.g., CFHSG, HSGs, maritime HS units, CFEME and
CMED (normally Role 4 HSS), but may be augmented.  In exceptional 
circumstances, strategic level support could be derived from allied mili-
tary and foreign nation capabilities provided health care delivery meets
Canadian levels of accessibility and quality of health care.

70                                                                                                    THE OPERATIONAL ART

CHAPTER 3 WHITHER THE FIELD AMBULANCE

*        DND, Health Services Support to Canadian Forces Operations, B-GG-005-004/AF-017, draft dated

August 2002 (Ottawa: DND, 2002), paragraph 111.
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ANNEX C - ROLES OF HEALTH CARE*

GENERAL

In addition to levels of support, HSS shall also be based on clinical capabil-
ities designed to meet the characteristics of the operational environment
and to play a specific part in force health protection and the progressive
examination, treatment, evacuation and hospitalization of sick and injured
personnel.  These capabilities are referred to as “Roles” and are relative to
medical and dental care.  A capability may be enhanced to meet the specif-
ic requirements of a mission by the selection of selected capability modules,
the presence of which is indicated by the “+” sign (e.g., Role 2+).

As a general rule, as HSS capabilities are increased, it is at the price of
increased requirements for complex equipment, personnel and supplies,
which in turn increases lift and other support.  Highly sophisticated 
treatment facilities in combat areas could encumber the commander and
restrict his freedom of movement.  However, if the nature of the operation
allows it, sophisticated treatment facilities can be positioned near to the
most likely point(s) of injury/onset of illness.

The number and types of HSS treatment facilities and their location will
be determined by the casualty and patient/workload estimates and the
time required for transportation from point of injury/onset of illness 
to the required treatment capability, keeping in mind the time-related
constraint of medical care.  The availability and type of transport assets 
to be utilized, the length and difficulty of the evacuation route, the 
operational environment and its limitations, and the operational level
evacuation policy will have an impact on the size and capabilities of treat-
ment facilities.

ROLES OF MEDICAL CARE
             
ROLE 1. The minimum capabilities of this role include locating 
casualties, providing them with first aid and emergency medical care,
evacuating them from the site of injury to a safer location, sorting them
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*        DND, Health Services Support to Canadian Forces Operations, B-GG-005-004/AF-017, draft dated

August 2002 (Ottawa: DND, 2002), paragraphs 112 and 901.
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according to treatment precedence, and stabilizing and preparing them
for evacuation to the next Role of care, if required.

ROLE 2. The minimum capabilities of this role emphasize efficient and
rapid evacuation of stabilized patients from supported elements, and en
route sustaining care.  Emergency lifesaving resuscitative procedures may
be performed.  Patients requiring minor care may be held for short 
periods and returned to duty.  Medical resupply may be provided to 
supported Role 1 facilities.  Role 2 capabilities may be augmented to
include capacities for emergency surgery, intensive care, essential 
post-operative care, blood replacement, diagnostic services, and stress
reaction and mental health management.

ROLE 2+. This consists of the Role 2 minimum capability augmented 
by any or all of the following: life/limb-saving surgery, intensive care,
essential postoperative care, blood replacement, laboratory services, basic
diagnostic imaging capability.

ROLE 3. The minimum capabilities of this role emphasize resuscitation,
initial wound surgery, post-operative care, and short-term surgical and
medical in-patient care.  Diagnostic services such as x-ray and laboratory,
and limited-scope internal medicine and psychiatric services, are 
available.  In-theatre reception and storage of medical supplies and blood,
and distribution to supported units, is provided, as well as repair of 
medical equipment within the area of operations. Other ancillary 
capabilities include liaison teams for tracking Canadian patients in allied
or host-nation facilities, teams providing assistance with stress reaction
and mental health management, and coordination of force health 
protection activities in the area of operations.  Role 3 capabilities may be
augmented with specialist surgical (neurosurgical, maxillofacial surgical,
burns etc.) capabilities, advanced and specialist diagnostic capabilities
(CT scan, arthroscopy, sophisticated laboratory tests, etc.), major 
medical, dental and nursing specialties, and environmental health and
industrial hygiene capabilities.

ROLE 4. This Role includes reconstructive surgery, definitive care 
hospitalization, rehabilitation, storage and distribution of national 
medical stocks inclusive of blood, blood products and intravenous fluids,
and major repair or replacement of medical equipment.
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ROLES OF DENTAL CARE

ROLE 1 (Emergency Care). This capability is the most basic type of 
dental care.  It consists of services rendered to treat acute conditions
(pain, infection and trauma), to control life-threatening oral circum-
stances (hemorrhage and respiratory distress) and to initially stabilize, for
evacuation, injuries to the teeth, jaws and associated orofacial structures.
Common examples of Role 1 dental care include extractions, placement
of sedative/temporary restorations, therapeutic medication by injection or
prescription, and application of pressure dressings.

ROLE 2 (Sustaining Care). This Role includes the treatments required to
address emergency casualty situations, as well as therapies to deal with
additional urgent oral conditions and those measures required to 
intercept potential dental casualties.  This support aims to minimize time
lost to personnel engaged in operations.  Common examples of diagnoses
which require Role 2 care include decayed teeth, defective restorations,
tooth fractures, acute periodontal (gum) conditions, traumatic and
inflammatory oral lesions, pericoronitis (infected wisdom teeth), 
temporomandibular joint (TMJ) disorders (acute or chronic non-surgical
management), post-operative surgical complications and endodontic
(root canal) conditions.  Role 2 care includes diagnostic services (exami-
nations, radiographs, laboratory tests), temporary and basic restorations,
tooth extractions, pulpectomies (the initial stage of root canal therapy),
routine denture adjustments (e.g., repairs or additions), debridement of
oral lesions, gingival curettage, written referrals/consults and counseling
as well as the initial stabilization of oral and maxillofacial fractures 
and injuries in preparation for evacuation.

ROLE 3 (Maintaining Care). Role 3 intervention seeks to maintain the
overall fitness of personnel at functional fitness status (NATO Level 2).
This allows for the operational deployment of personnel without the need
of routine care.  While Role 3 care includes the same types of procedures
provided in Role 2 care, time and space permit more time-consuming and
complex treatments and the active role of specialists where required.  Role
3 care includes more definitive management of maxillofacial injuries, 
as well as restorative (fillings), oral surgical (extractions), periodontal
(gum disease), endodontic (root canals), prosthodontic (dentures) and
preventative (cleaning/oral health education) services.
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ROLE 4 (Rehabilitative Care). Role 4 functions provide a full range of
dental services, including comprehensive rehabilitative care.  It aspires to
repair and restore deficits in full oral function (including aesthetics)
incurred because of wounds or disease.  Examples of Role 4 care include
complex endodontics, extensive restorative dentistry, prosthodontics
(complex bridges and dentures, and osseointegrated implants), periodon-
tal surgery, complex surgical procedures (jaw repair/realignment), 
complex TMJ therapy, speech-aid appliances, and maxillofacial
prosthodontics.
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CHAPTER 4

BLURRING OF THE LINES: 
THE CALL FOR AN INTEGRAL SURGICAL CAPABILITY
IN CANADIAN FIELD AMBULANCES

Lieutenant-Colonel David R. Weger

INTRODUCTION

As visions of the future battlespace dance in the heads of academic and
military thinkers alike, a clearer picture of what that battlespace will look
like and of what our forces will have to look like to operate effectively in
it is beginning to emerge.  While the full picture remains murky, what we
know for certain is that future military operations will continue to gener-
ate combat casualties who will have to be rescued from their place of
injury, quickly stabilized, and rapidly evacuated to an appropriate level of
care.  What will change, and indeed is already beginning to change, is our
understanding of how quickly and aggressively we will have to deliver
care in order to assure the survival of these casualties.  This will demand
lightweight, very mobile Health Service Support (HSS) elements that can
operate as close to the fighting as the tactical situation allows and provide
resuscitative surgery to stabilize casualties for further evacuation.

Canadian operational HSS doctrine in respect of Far Forward Surgery no
longer supports our emerging picture of military operations in the future
battlespace.  Therefore, it will be argued here that it is time to redefine the
way in which we have grouped operational care capabilities, to include
initial resuscitative surgery as a Role 2 function.  It will then be argued
that a Far Forward Surgery capability as an integral element of our 
existing brigade group field ambulances should be established as part of
this redefinition.  The chapter will first establish a general context for the
discussion, present a view of HSS in tomorrow’s battlespace, describe the
structure of operational HSS and briefly discuss the physiologic nature of
trauma as defined by the “Golden Hour.”  It will then go on to analyze the
evacuation of casualties from the battlefield, examine the historical
employment of Far Forward Surgery, and assess the failings of our current
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doctrine and organizational structures with respect to Far Forward
Surgery.  The chapter will conclude by presenting a model for the way
ahead in Far Forward Surgery, detailing the advantages inherent in the
proposed model and identifying three supporting imperatives upon which
the success of a true Far Forward Surgery capability is predicated.

CONTEXT AND DEFINITIONS

While this chapter directly addresses one aspect of sustainment to tactical
level land operations, the topic itself transcends merely tactical consider-
ations.  It does so in that a viable operational HSS capability provides our
soldiers with the assurance that should they be injured in combat they
will receive quick and appropriate medical attention.  This assurance 
has a powerful effect on morale and as such, contributes to the cohesion
sought by all operational-level commanders.  Indeed, the link between
viable HSS, morale and operational effectiveness was one upon which
Field-Marshal Viscount Slim placed great emphasis during his command
of the Allied forces in Burma during the Second World War.1 The impor-
tance of this link is echoed today in current North Atlantic Treaty
Organization (NATO) joint doctrine, which cites HSS as a major contrib-
utor to both morale and force protection.2

Although the subject of Far Forward Surgery enjoys a relatively compre-
hensive treatment within international professional and technical 
literature, Canadian perspectives on the issue are quite sparse.  Indeed,
when the paper on which this chapter is based was written in October
2003, Salisbury and English’s “Prognosis 2020: A Military Medical
Strategy for the Canadian Forces” and Taylor’s “Whither the Field
Ambulance? Role 2 Land Health Service Support in the 21st Century
Battlespace” appeared to be the only two recent examinations of the major
issues facing HSS in the future battlespace.3 As the title of Salisbury and
English’s paper implies, their treatment of the subject focuses on those
factors that need to be considered in developing a longer-term strategy for
HSS.  In so doing, they highlight the importance of Far Forward Surgery,
but envisage a future where near complete reliance on Forward
Aeromedical Evacuation (defined in NATO doctrine as evacuation 
conducted by air between points within the combat zone4) renders today’s
field ambulances irrelevant.5
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Taylor also stresses the importance of Far Forward Surgery, but contrary
to Salisbury and English, he argues in favour of the continued relevance
of the field ambulance as both an operating base for the attachment of Far
Forward Surgery capabilities and for its continued capability of ground
based casualty evacuation.  Indeed, although Taylor clearly asserts that
the establishment of a dedicated Canadian Forward Aeromedical
Evacuation capability is essential to ensure effective HSS for the CF in the
future battlespace, he contends that ground based evacuation will be also
a required capability for casualty movement for the foreseeable future.6

Before proceeding with this discussion, the following definitions of Far
Forward Surgery and resuscitative surgery will be applied here:

Far Forward Surgery – resuscitative surgery conducted at, or
forward of, a Role 2 HSS facility or unit (i.e., field ambulance
level or forward).

Resuscitative Surgery – emergency surgical interventions for
exsanguinating hemorrhage, airway compromise, life threatening
chest injuries, and some soft tissue and orthopedic injuries.  It
focuses on providing only those procedures necessary to preserve
life and limb until more definitive surgical care can be delivered.7

HSS IN TOMORROW’S BATTLESPACE

Tomorrow’s battlespace has been described as a place where technology
offers increased lethality, which in turn will demand a high degree of
mobility and great dispersion of increasingly decentralized operational
elements.8 Speed, agility and flexibility will be the keys to survival in an
environment where smaller but more capable groups of soldiers come
together to accomplish specific missions and then quickly disperse again
for protection.9 The distinction between front and rear, close and deep,
will blur as the increased range and accuracy of long-range weapons
forces large installations operating in divisional and corps rear areas to
move further from the fight or risk annihilation.10

The battlespace envisioned above will have a significant impact on the
delivery of operational HSS.  As combat elements grow smaller and more
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dispersed, the reduced population at risk will result in fewer casualties
and decrease the overall requirement for in-theatre “bed spaces.”  
This trend will be supported by the increased speed with which combat
forces are deployed into and out of operational theatres, thereby reducing
the period of exposure to environmental and other factors that cause 
non-battle injuries.  Concurrently, however, dispersion will increase 
evacuation distances, a factor that will be further exaggerated as larger
surgical facilities move rearward to assure their survival.11 These factors
together will demand that resuscitative surgery be provided routinely far
forward in order to stabilize casualties prior to lengthy evacuation, 
a requirement reinforced by Grau and Gbur:

If sophisticated care could be quickly delivered near the scene 
of the injury, the need for early evacuation and all of the 
accompanying problems may be significantly reduced.12

In the future, forward deployed HSS elements will have to be lighter and
highly mobile in order to keep pace with combat forces as they move
within the fluid battlespace.13 Agility and flexibility will become particu-
larly critical in asymmetric environments, as HSS elements will need to
swiftly concentrate assets as casualty densities develop during battle.14

Such flexibility and responsiveness will only be achievable through the
decentralization of resources and the enhancement of care capabilities at
lower levels in the chain of casualty care.  In tomorrow’s dispersed oper-
ating environment, we will not be able to afford the economies of scale
traditionally achieved by larger medical units.15

Beaty believes that ultimately it will be technology that allows “brilliant
medics” to deliver highly sophisticated care very near the point of injury,
thereby reducing the complications that arise as a consequence of delayed
evacuation.  The technology and techniques available to these “brilliant
medics” will allow them to provide lifesaving interventions that today can
only be provided on the operating table. That said, even the availability of
resuscitative surgery at the very point of injury will not get a casualty out
of the battlespace without a robust and capable evacuation system to back
it up.  Further, while many of the technologies needed for the realization
of Beaty’s future are already in development, their availability for use in
the battlespace remains distant.16 In the interim, we will continue to be
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reliant on systems that require significant support structures. Con -
sequently, we must reconsider our operational HSS doctrine to rationalize
the way in which we will deliver care for the near future.

THE STRUCTURE OF OPERATIONAL HSS

Continuity in the care and treatment of personnel injured in combat is
optimally achieved through a progressive, phased HSS system.  Within the
Canadian Forces (CF), this system extends from the point of injury in the
combat zone, through successively more clinically capable levels of care,
eventually terminating in Canada.  Each level of care provides not only an
incremental increase in capabilities, but is also wholly inclusive of the
capabilities of the level of care below it.  Casualties move rearward
through this system only so far as required to reach a level at which
appropriate care can be provided to definitively deal with their medical
condition.  The capabilities resident at each level of the system are
referred to as “Roles” and are classified by minimum capability require-
ments. The Roles are described in detail in Annex C to Chapter 3 in this
volume.

The phased approach to casualty management presented above can be
traced back to the Napoleonic and American Civil War periods, as
described in Chapter 3.  While the number of levels and specific capabil-
ities included in each nation’s or service’s approach may vary, the general
model remains in use within most major militaries.  Although levels of
care can be bypassed to move a patient directly to the required level of
care, this is not routinely done.  Indeed, senior American commanders,
including the former Commander-in-Chief of US Central Command
General Binford Peay III, have specifically cited the continued relevance
of a phased care system on the modern battlefield.17

THE GOLDEN HOUR

The term “Golden Hour” is used within medical circles in reference to
that period of time following injury within which a significant number of
serious trauma casualties will die without surgical intervention.  This
model is based on civilian trauma data, which displays three peaks in a
plot of deaths over time after injury: the first in the minutes immediately
following injury, the second at one hour following injury and the third at

HEALTH SERVICE SUPPORT CHAPTER 4

THE OPERATIONAL ART                                                                                                    85

Operational Art_3.qxd:Operational Art_pt1.qxd  12/29/09  12:53 PM  Page 85



six hours following injury (see Figure 3-1 in Chapter 3).  Although some
debate on the subject continues,18 the one-hour window has come to be
recognized as the civilian standard within which surgical intervention
must be initiated to ensure the highest possible survival rates.  The
“Golden Hour” is also recognized as an appropriate benchmark within
most military circles, including the CF, which states the following in its
emerging joint HSS doctrine:

Initial surgery, carried out as soon as possible after injury/onset
of illness, ideally within the first hour, is the most important 
factor in reducing mortality rates and is the focal point of 
operational HSS.19

However, the doctrine manual goes on to note that it is unlikely that such
a benchmark could be consistently achieved on operations,20 a conclusion
that is understandable given our current operational HSS structures.

The foregoing aside, there is also some debate as to the applicability of the
“Golden Hour” within the realm of combat trauma.  Indeed, examination
of combat casualty data seems to point to the occurrence of the first peak
of deaths as being at the 30 minute point, rather than at the one-hour
point evident in the civilian trauma data.21

Smith goes so far as to suggest that as many as 20 percent of past combat
fatalities suffered from injuries that were surgically correctable and might
have lived had surgery been initiated within 30 minutes of injury.22

Whether 30 minutes or 1 hour, it is clear that combat casualties must be
promptly secured from the battlefield and rapidly evacuated to surgical
care.

EVACUATION OF CASUALTIES

It has been generally accepted since the Vietnam War that the use of avi-
ation assets is the most effective means of evacuating casualties from the
battlefield.  Indeed, it was during the Vietnam War that the ready avail-
ability of helicopters allowed development of the hub-and-spoke concept
of evacuation.  This concept, depicted in Figure 3-3 in Chapter 3, is high-
ly dependent upon aviation assets to move casualties from any point in
the evacuation chain directly to a Role 3 surgical care facility in the rear.
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Taylor ably summarizes the potential perils of over reliance on such an
aviation-centric model:

While this approach has enjoyed successes in certain conflicts
including the Vietnam War, and many periods during the last
decade of peace support operations, history and doctrine recog-
nize that it requires a tactically permissive environment, and may
not be sufficiently resilient.23

Taylor’s point on the vulnerability of aviation assets is a key one and well
supported by historical precedent.  During the Falklands Campaign the
loss of helicopters, including several that were on evacuation missions,
was a significant factor in the decision to deploy surgical assets ashore.24

In the 1991 Persian Gulf War, US Marines found that heavy reliance on
air evacuation was often hazardous25 and during the Grenada Expedition
the Americans lost in excess of 10 percent of their aviation assets.  Even
in Vietnam, where the Americans enjoyed air superiority and Forward
Aeromedical Evacuation was very successfully employed, US forces lost a
staggering 17,700 helicopters.26 Lastly, the experiences of both the
Russian forces in Grozny27 and US forces in Mogadishu28 revealed the fatal
vulnerability and tenuous nature of helicopter evacuation in urban 
environments.

Nor is vulnerability to enemy action the only factor working against
assured evacuation by air.  The employment of aviation assets for 
evacuation missions can also be limited by weather, terrain, distance,
availability and the medical condition of the casualty.29 Hoff notes that,
even when they are available, it often takes more than 30 minutes to get
air evacuation assets to a casualty’s location, which means that half of 
the time available to get the casualty to surgical care has already been
consumed.30

The foregoing should not be construed as a blanket condemnation of
Forward Aeromedical Evacuation in favour of ground based alternatives.
Indeed, ground evacuation is also fraught with limitations that impact its
ability to move casualties rapidly.  Ground ambulances are inherently
slower, limited by terrain, and particularly vulnerable to enemy attack 
in asymmetric environments and non-linear battlespaces.  In the final
analysis, the availability of dedicated air and ground evacuation assets is
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critical to casualty care, but both are vulnerable to disruption in today’s
likely operational environments.  Furthermore, this reality is recognized
within the Canadian Army as one that must be addressed as we move
towards the Interim Army.31

FAR FORWARD SURGERY

The nature of the modern battlespace is such that it might well preclude
the rapid evacuation of casualties to surgical facilities in rear areas.  Yet
the failure to adequately support casualties with initial stabilizing 
surgery within short timeframes causes premature death and long-term
complications among those who do survive.32 This leads one inexorably
to the same conclusion drawn by Handy, Hooton, Lund and others - 
that we need to place surgically capable elements closer to the fight.33

However, the ability of forward surgical elements to remain close to 
forward forces in a fluid battlespace demands that these elements be light,
mobile and focused on providing only that minimal surgery required 
to ensure that the casualty makes it to the next destination in the chain 
of evacuation.34

The idea of pushing surgical assets forward to compensate for extended
or delayed evacuation of casualties is not a new one.  In both the Pacific
and European Theatres during the Second World War, amphibious land-
ing ships were converted for use as surgical suites and beached to provide
forward stabilizing surgery before casualties were evacuated to care
afloat.35 Forward surgical teams were also widely employed in Burma to
compensate for the prolonged evacuation times associated with jungle
operations.36 During the Falklands Campaign, the vulnerability of afloat
surgical assets and uncertainty of air evacuation prompted the British to
deploy ad hoc surgical teams ashore.  Indeed, as the campaign developed,
surgical teams were extensively employed at the field ambulance level so
as to more closely support combat operations.37 Soviet forces in
Afghanistan enjoyed a marked improvement in casualty survival rates
once surgical capabilities were placed as far forward as possible, often
down to the regimental level.38

Although the Persian Gulf War of 1991 revealed several major problem
areas in US HSS doctrine and equipment, it also proved the utility of Far
Forward Surgery on the modern battlefield. This was confirmed during
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US military operations in Panama, for which the only in-theatre surgical
capability was resident in the surgical elements attached to Echelon II
units (the US equivalent of Canadian Role 2).  The Panama conflict is also
noteworthy because of the rapid evacuation of post-surgical patients out
of theatre, whereas the long held belief had been that such patients
required a significant period of immobility prior to extended evacuation.39

Most recently, US forces deployed on both Operation Enduring Freedom
in Afghanistan and Operation Iraqi Freedom employed Far Forward
Surgery extensively, often down to battalion level.40 In summary then, the
requirement for and successful use of Far Forward Surgery enjoys 
substantial historical precedent. 

EXISTING DOCTRINE

Despite the proven efficacy of Far Forward Surgery and its routine
employment at Role 2 equivalent levels and below, there is a perplexing
institutional reluctance to ascribe an organic surgical capability so far
down the HSS chain.  Indeed, current Canadian Army doctrine acknowl-
edges that initial surgery should be performed as far forward as possible,
but specifically recognizes this care capability as being inherently a Role
3 function.41 Although the doctrine does note in passing the possible
attachment of Forward Surgical Teams to Role 2 elements for the provi-
sion of initial surgery, it appears to exclude such an option by describing
initial surgery as:

…that which must be performed urgently and as far forward as
the tactical situation permits, with resuscitative and stabilizing
surgical intervention in order to save life and limb, and to 
control hemorrhage and infection.  It demands comprehensive
pre-operative diagnostic procedures, intensive preparation for
surgery, … properly equipped operating room, appropriate 
post-operative care, and is characteristic of Role 3 treatment
facilities.42

The treatment of Far Forward Surgery does not fare much better in
emerging Canadian joint HSS doctrine, wherein the possible augmenta-
tions to the Role 2 capability are significantly increased, but remain 
additions rather than integral capabilities.43 The logic of this approach
would appear to be drawn from the Standing Committee on Operational
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Medicine Support, which recommended that operationally deployed 
CF Task Forces be supported by a combined Role 1 and 2 HSS unit 
augmented with a surgical capability.44 Indeed, it is exactly this type of
arrangement that has been applied on most of the riskier land operations
in which Canada has participated over the past decade, including the
early Bosnia missions, Somalia, and now Afghanistan.  In all three of these
instances, the surgical capability attached to the integral Role 1 and 2 HSS
elements was based on a reduced Advance Surgical Centre from 
1 Canadian Field Hospital – a Role 3 unit.

Despite the fact that the US recognizes in doctrine and practice that ini-
tial resuscitative surgery is an Echelon II capability,45 the US Army has
done only marginally better than the CF in establishing such a capability
as an integral Echelon II component.  Indeed, US Army doctrine largely
deals with the issue in much the same way as CF doctrine, with 
the attachment of Forward Surgical Teams from Echelon III to 
Echelon II units.46 However, the US Army has long recognized the need
for an integral Echelon II surgical capability for their Independent Brigade
Combat Teams (IBCTs), the structure and operational capabilities of
which resemble those resident in Canadian Mechanized Brigade Groups.47

Furthermore, the surgical capabilities integral to the Brigade Support
Medical Companies supporting US IBCTs are significantly more robust
than those in the Forward Surgical Teams, a factor that has led to some
criticism of the latter.48

The US Marine Corps has been much more progressive in its doctrinal
dealings with Far Forward Surgery, in that it defines resuscitative surgery
as an Echelon II capability and has established this capability as an 
integral component of all its medical battalions.49 That said, as part of its
doctrinal revisions in the mid-1990s as part of the Operational Maneuver
from the Sea (OMFTS) concept, the Marine Corps seriously considered
eliminating its shore-based surgical capabilities.  This suggestion generat-
ed significant debate and strong cautions that doing so would likely make
OMFTS unsupportable from an HSS perspective.50 It is also worth 
considering that, although integral Echelon II surgical capabilities 
survived OMFTS doctrinal revisions, they may not fare so well as the
Marine Corps tackles how it will support its latest doctrinal concept –
Ship-to-Objective Maneuver.
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NATO joint doctrine clearly recognizes the importance of timeliness in
the provision of emergency care and notes that “[w]here emergency
surgery can be provided forward the number of casualties saved can be
increased, and the degree of disability can be minimized.”51 Despite this
recognition, NATO doctrine goes on to classify such emergency surgery as
a Role 3 capability that can be pushed forward to augment Role 2 units as
required.52 Indeed, NATO doctrine on the matter is so similar to CF joint
doctrine that it is clear the former has served as a major guide in the
development of the latter.

ASSESSING THE STATUS QUO

Before delving into any discussion on the way ahead for the employment
of Far Forward Surgery in the CF, it is prudent to examine in what ways
our current doctrine and organization fail to meet the requirements of 
the emerging battlespace.  Consistent with CF doctrine, Canada’s field
surgical assets are currently resident in 1 Canadian Field Hospital, a 
116-bed “cadre” unit based in Petawawa.  This unit is composed of an 
86-bed main facility, two 15-bed Advance Surgical Centres (ASCs), an
Evacuation Company of two Ambulance Platoons and an Air Staging
Facility, and a Forward Medical Equipment Depot.  1 Canadian Field
Hospital is in the final years of a multi-year project to create a credible 
CF Role 3 operational HSS capability and as such is well equipped with
modern technologies.  However, the complexity of these technologies
demands a high price in supporting personnel, equipment and supplies,
which in turn significantly reduce the unit’s agility.  1 Canadian Field
Hospital is also a particularly heavy field unit and, although moveable, is
not mobile given that it does not possess sufficient integral transport to
move all of its assets in a single lift.  From the surgical perspective, the
purpose of the unit is to prepare patients for evacuation out of theatre by
stabilizing them sufficiently to survive the rigors of extended flight.  The
level of surgical care and associated support systems required to do so 
are therefore more advanced than those required to provide forward
resuscitative surgery.53

From the above description of 1 Canadian Field Hospital, it can be 
readily discerned that the unit’s main facility is not capable of the 
mobility required to remain in contact with supported troops in a fluid
environment.  Indeed, such a conclusion is supported by an examination
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of the performance of US Army Combat Surgical Hospitals, which close-
ly approximates the structure and capabilities of 1 Canadian Field
Hospital but on a larger scale, during the 1991 Persian Gulf War.54

Furthermore, given its size and lack of mobility, it can also be concluded
that 1 Canadian Field Hospital is not capable of operating far enough 
forward to provide a timely resuscitative surgery capability without 
compromising its survival.  This is recognized in our current Army 
doctrine which notes the requirement for field hospitals to be far enough
to the rear so as to be out of enemy artillery range,55 while our emerging
joint doctrine identifies its placement on the battlefield as being between
30 and 100 kilometers from the Forward Edge of the Battle Area.56

If 1 Canadian Field Hospital’s main facility is incapable of providing the
Far Forward Surgery capabilities required in the emerging battlespace,
what of its ASCs?  These sub-units are comprised of 109 personnel and
29 vehicles. They take approximately six hours to set up or tear down and
are described in doctrine as compact versions of the main facility.  ASCs
are fully mobile with integral lift and are capable of operating indepen-
dently for periods of up to 72 hours, in either a step-up capacity for the
main facility or to provide a surgical capability further forward than
would otherwise be prudent with the main facility.  In this latter capacity
they are intended to provide Close Support to tactical formations.57

Although the above description of the CF’s ASCs would appear to better
incorporate the characteristics necessary for a viable Far Forward Surgery
element, these sub-units would fare only marginally better in meeting our
needs than does 1 Canadian Field Hospital’s main facility.  The ASC’s size
and mobility make it more suited to operating in forward areas than the
Field Hospital, but the six-hour set up time would inhibit its ability to
maintain proximity with supported forces in a fluid environment.  Even
at its existing size, the ASC is still too heavy to either assure its survival
as far forward as it would have to operate to provide viable Far Forward
Surgery or to remain flexible enough to react quickly to changing opera-
tional situations.  Indeed, the capabilities resident in the ASC are available
in much smaller configurations, including the Royal Netherlands Army
MOGOS (a Dutch acronym for mobile medical operating theatre system)
- a field surgical unit that is fully mobile on 13 vehicles and capable of
being operational within two hours at a distance of 10-15 kilometers from
the front line.58 Even more impressive, and particularly well suited as a
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potential integral Role 2 surgical capability, is the Advanced Surgical Suite
for Trauma Casualties (ASSTC) fielded by the US Army and the 
US Marine Corps.  This “hospital-in-a-box” with tent expansion offers
triage, resuscitative surgery, post-operative care and temporary holding
capabilities in a highly mobile package that can be operational within 
15-30 minutes.59

THE WAY AHEAD FOR FAR FORWARD SURGERY

Overcoming our current shortfall in providing credible HSS on tomor-
row’s battlefield lies in part in improving the skill sets available to our first
responders – the soldiers at section and platoon level.  We need to place
advanced lifesaving skills into the hands of those soldiers that will be first
on the scene of combat injuries, because they are directly involved in the
activities that generate them.  Already well established within the 
US Army as the Combat Lifesaver program, this concept has proven its
efficacy in operations60 and been identified as a significant component in
the provision of combat health support to the US Army After Next.61

While such Tactical Combat Casualty Care (TCCC) trained soldiers
remain first and foremost combat soldiers, they also provide a critical link
between self/buddy aid and the Medical Technicians at company level.
The need for such an enhancement to CF operational HSS capabilities has
been recognized, endorsed by the Surgeon General and validated through
a trial TCCC course conducted by 1 Canadian Mechanized Brigade Group
during the spring of 2003.

Another key part of the overall solution lies in the development of our
evacuation capabilities.  A significant step in this direction is already well
underway in the form of an ongoing project to reconfigure 77 Bison
Wheeled Light Armored Vehicles as ambulances.62 The attendant 
protection and mobility that this project brings to ground evacuation will
significantly improve our ability to move casualties within tactical areas
and maintain proximity to supported forces.  Equally significant steps
now need to be taken to secure dedicated Forward Aeromedical
Evacuation assets, the lack of which limit our current and potential 
operational HSS capabilities.63 Indeed, recent US operations in Iraq 
clearly link the success of Far Forward Surgery concepts to a robust and
dedicated intra-theatre air evacuation capability.64
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While implementing the foregoing requirements will further our ability to
provide efficacious HSS in tomorrow’s battlespace, the most critical task
lies in creating a viable Far Forward Surgery concept.  Such a concept
must balance emerging demands for mobility, flexibility, capability and
readiness.  It must also be consistent with the direction in which the CF
is moving at the operational and strategic levels.  One solution that meets
all of these requirements is the establishment of an integral resuscitative
surgical capability within our existing field ambulances.  The field 
element created to provide such a capability will by necessity have to be
smaller than our current ASCs, but can inherently be smaller by virtue of
being able to draw much of its first line support from existing field 
ambulance resources rather than having its own integral support assets.
It will also have to be focused on providing only the resuscitative surgery
necessary to ensure that casualties survive to the next destination in the
chain of evacuation.

ADVANTAGES OF THE PROPOSED MODEL

The establishment of a surgical capability within Canadian field 
ambulances has a number of inherent advantages over current CF 
doctrinal and organizational practice.  Foremost among these is that it
will best meet the demands of tomorrow’s battlefield by melding 
Far Forward Surgery capabilities into the existing framework of an 
operational element specifically tailored for the forward tactical 
environment.  Ancillary advantages to be gained by implementation of 
the proposed model include improved cohesion, morale, training and
readiness.  As will be seen, a number of these advantages accrue as a result
of having a formed, standing operational entity rather than generating
deployable surgical capabilities on a case-by-case basis as is currently
done in the CF.

Improved Mobility and Capability. Given its nature as a tactical field
force unit, the field ambulance possesses an inherent mobility, which 
coupled with the depth resident in its multiple platoons, provides a 
flexibility to react quickly to changing operational conditions. The 
establishment of a surgical capability within such a unit provides an
opportunity to capitalize upon these characteristics.  That said, there is an
inherent dichotomy between capability and mobility, and the very assets
needed to sustain a Far Forward Surgery capability can significantly limit
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a unit’s ability to keep pace with the very forces it is supporting.   As such,
we cannot simply transplant our existing ASCs from 1 Canadian Field
Hospital to the field ambulances and must instead develop a lighter less
logistically dependent Far Forward Surgery element.  Thus, while the
marriage of a surgical capability to the field ambulance presents a key
opportunity, we must remain cognizant of Porr’s caution that the highest
priority remains mobility.65

Improved Command and Control. After Action Reports from US units 
in Afghanistan note the inherent difficulties that arise when external 
surgical elements are attached in support for the provision of Far Forward
Surgery, particularly in respect of their unfamiliarity with the operating
procedures of the units they are supporting.66 Familiarity with procedures
can only be achieved if supporting elements train with supported ones 
on an ongoing basis.  The creation of an integral Far Forward Surgery
capability in field ambulances would not only facilitate this, but would
also ensure that the entire brigade-level HSS team remains focused on the
needs of their affiliated brigade.  It would also provide a capability 
to mount the full tactical-level HSS requirement for most contingency
operations from a single unit, thereby streamlining the coordination of
pre-and post-deployment activities.  Furthermore, the integration of 
HSS assets is a significant factor in ensuring accomplishment of the HSS
mission,67 and although formalized command and control relationships
facilitate such integration, it is best achieved when all HSS elements 
operating at the same level are unified under a single commander.

Improved Cohesion and Morale. Although a complete ASC has yet to be
deployed operationally, Canada has deployed a surgical capability based
on an ASC in support of several different operations over the past decade.
Given the cadre structure of 1 Canadian Field Hospital, this has meant
bringing together the constituent members of the unit at some point in
advance of embarkation.  However, the development of a team identity
and the definition of individual roles within the team take time.  This phe-
nomenon is well recognized within military circles, wherein we invest a
great deal of energy developing teamwork and group identity at all levels
of our organization.  The return on this investment is a highly cohesive
team with strong morale, which is an important precursor to operational
effectiveness.  These outcomes are not achieved to the same degree when
individuals are brought together on short notice prior to deployment 
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and invariably their collective performance will be sub-optimal.68

Further, cohesion is one of the main factors that have a consistent impact
on reducing operational stress, a critical concern that must be duly 
considered by any organization with limited numbers of operational 
personnel.69

Improved Training. Under the current cadre structure of 1 Canadian
Field Hospital, the HSS personnel that will staff surgical capabilities upon
deployment do not have an opportunity to work regularly with the equip-
ment they will use in the field.  The lack of familiarity with equipment
that results from this structure is regularly cited as a major operational
issue, and has been specifically noted in US Army After Action Reports for
the 1991 Persian Gulf War,70 Kosovo71 and most recently Afghanistan.72

Collocating surgical personnel and equipment at the field ambulance
level, thereby providing these personnel with the opportunity to work
with field equipment on a regular basis, would largely overcome this
issue.  Nor would such an arrangement compromise wider specialist skill
maintenance, as current CF practice in this area provides for time outside
of purely clinical settings for the development of general military and
operational skills.

Improved Readiness. Although the CF theoretically maintains an
Immediate Reaction Force ASC, this facility is twice the size of a regular
ASC and hence would be even less well suited than the latter for the 
provision of Far Forward Surgery support.  Furthermore, the requirement
to pull together the personnel to staff such a facility on short notice 
presents tremendous challenges, and invariably results in the late 
identification of personnel deficiencies.  Consequently, the lack of a true
standing Far Forward Surgery element limits our ability to react quickly
to crises as they arise.  The establishment of an integral Far Forward
Surgical element at the field ambulance level would largely resolve this
issue and allow for the rotation of some Immediate Reaction Force
responsibilities among three units instead of one.  It should also be noted
that the advantages detailed above in respect of improved command and
control, cohesion, morale and training, contribute directly to enhanced
operational readiness.

Consistent with Future CF and Army Direction. Not surprisingly, a
review of key strategic documents, like Shaping the Future of the Canadian
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Forces: A Strategy for 202073 and Advancing With Purpose: The Army
Strategy,74 reveals some interesting themes relevant to this discussion.
Replete with words like agile, capable, deployable and sustainable, these
documents paint a future wherein the CF stands ready to deploy a 
relevant medium-weight force, in or out of a coalition, wherever deemed
appropriate by the national authority.  It is not too difficult to conclude
from the foregoing that what is envisaged are globally deployable, early
entry, self-sufficient brigade-size packages that must be ready to fight on
arrival in-theatre.  We have long realized that such brigade groups must
be organically sustainable to be relevant, and the time has come to 
reappraise how self-sufficiency will be achieved on tomorrow’s battlefield.
As we have seen elsewhere in this chapter, self-sufficiency from the HSS
perspective includes the ability to deploy a true Far Forward Surgery
capability.  This is best achieved, and our forces would be best supported,
by establishing such a capability as an integral element of our brigade
group field ambulances.

SUPPORTING IMPERATIVES

For an integral Role 2 Far Forward Surgery capability, as proposed here,
to be successful, there are three major barriers that must be recognized
and overcome.  Doing so will not be easy, as all three of the associated
supporting imperatives speak to issues that can be more widely classified
as cultural, and cultural barriers are notoriously difficult overcome.  First,
although Canadian doctrine recognizes the requirement for hard choices
to be made in treatment decisions within an operational environment,75

our military physicians are products of a civilian medical system, which
teaches them that compromise in patient care is never acceptable.
Regrettably such compromises are an inherent reality in the provision 
of HSS during military operations and are critical to ensuring that the 
surgical assets we place far forward remain available to support those who
can most benefit from them.  In short, as noted by Smith:

Surgeons in an echeloned system must accept the reality that they
can render only the amount of care necessary for the moment, in
stages, without attempting to carry out definitive care.76

Second, there is an existing paradigm within the Canadian military HS
community that field hospitals must be state of the art and as comparable
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as possible to the capabilities of home-based fixed facilities.  Such a belief
inherently detracts from the imperative of providing appropriate HSS as
early as possible (i.e., far forward) and focuses instead on building field-
based medical centres.77 Indeed, Porr stresses that combat surgery need
not be as aseptic or as technologically advanced as its civilian trauma
equivalent, given the availability of definitive care further along in the
medical chain.78 In other words, we must restrict our forward operational
HSS capabilities solely to those required to preserve life and limb.

Third, we cannot afford to hold stabilized post-surgical patients forward,
as doing so will tie the field ambulance down and prevent it from remain-
ing close to the supported forces.  We must move beyond our current
belief that such patients have to be held immobile for extended periods.
This existing paradigm remains solidly entrenched in our emerging joint
doctrine, which calls for a 24 to 48 hour post-surgical window prior to
further evacuation.79 Conversely, US experiences in Panama80 and Iraq81

have shown that post-surgical casualties can be moved quite quickly, 
particularly if they are only being evacuated to a supporting Role 3 
facility in the rear area.  However, the ability to effect early movement of
post-surgical patients is critically dependent on a robust air and ground
intra-theatre evacuation system.

CONCLUSION 

Overall, the trend during the last 60 years has been for medical
organizations to become more deployable, mobile and smaller
while retaining significant capabilities with an increased empha-
sis on forward surgical care and rapid evacuation to an ‘appropri-
ate’ medical care facility.82

Although quite correct in their assessment cited above, Moloff and Denny
understate the import of this continuing undercurrent in military
medicine.  We are now able to bring lifesaving resuscitative surgery far
closer to the casualty than ever before.  This saves soldiers’ lives and 
will save even more in the future, as we become increasingly capable of
reaching those that would otherwise have died on the battlefield or before
reaching appropriate forward care.
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Our understanding of the physiologic nature of trauma as defined by the
“Golden Hour” has never been clearer, and the proven efficacy of far 
forward resuscitative surgical care continues to be proven in every new
major military operation.  Given the foregoing, it is not at all surprising
to find the increasingly routine employment of Far Forward Surgery at
Role 2 units and even below.  Despite all of this progress, there remains a
perplexing institutional reluctance to assign an organic surgical capabili-
ty so far down in the HSS chain.  This reluctance is all the more puzzling
when we consider the future battlespace wherein we will have to provide
operational HSS; a battlespace characterized by requirements for 
mobility, agility, flexibility and responsiveness - the very attributes that
define lower level tactical units.

Although the CF has made great strides in developing a credible Role 3
operational HSS capability in the form of 1 Canadian Field Hospital, 
the existing doctrine and organizational structures that surround this
capability will not meet our future battlespace requirements.  Indeed,
these can only be met when we stop fighting the undercurrent that is
pulling casualty care ever forward towards the very battle lines.  The time
has come to redefine Role 2 operational HSS to include initial resuscita-
tive surgery and to support this redefinition with the establishment of a
Far Forward Surgical capability integral to Canadian field ambulances.
Doing so will not be without its challenges and will demand certain 
supporting imperatives, but the advantages to be gained are significant
and are critical to positioning operational HSS to support the Army 
of Tomorrow.
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CHAPTER 5

HEALTH SERVICES SUPPORT IN THE 21ST CENTURY:
THE NEED TO REPLACE FIELD AMBULANCES WITH
TAILORED MODULAR CAPABILITIES

Lieutenant-Colonel C.L. Mitchell

INTRODUCTION

The Canadian Forces (CF) is undergoing a significant transformation pro-
cess to conduct operations in the non-linear, non-contiguous future bat-
tlespace.  CF transformation and the future battlespace will shape how
combat service support (CSS) is organized and provided. Therefore, CSS
organizations cannot afford to maintain an attachment to past CSS 
doctrine and structures, as they will not be helpful in future operations.
To meet the emerging support challenges of 21st century military opera-
tions, the Canadian Forces Health Services (CFHS) has drafted Health
Service Support (HSS) doctrine that aligns HSS along modular, building
block capabilities, rather than unit structures.  However, current HSS field
ambulances are structured to support former doctrine based on a linear
battlefield.  If field ambulances are not restructured along modular 
capabilities, then there is a danger that wounded soldiers may not receive
surgical intervention in a timely manner.  Indeed, lessons learned from
military medical experiences of US and UK medical facilities in Iraq can
provide valuable assistance for modifying CFHS operational support
structures along modular capabilities. By replacing existing field 
ambulances structures with modular capabilities tailored to suit the 
operation, CFHS will be better able to meet the land component HSS
requirements of future battlespaces.

This chapter will restrict its discussion to the provision of HSS to land
operations. It will provide the background perspective on the debate over
the continued utility of field ambulances as they currently exist, as well as
provide the current CF strategic concepts that underpin emerging CFHS
doctrine.  It will review the current health doctrine of Canadian, US and
UK militaries for similarities in the doctrinal provision of HSS, especially
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in the areas of modular capability.  Lessons learned and suggested 
capability modifications in after action reviews by our allies during recent
operations will highlight how practice varies from doctrine. This analysis
is offered as food for thought for Canadian HSS planners as they task 
tailor HSS for Canadian operations, and will discuss concerns the HSS
community has in supporting the future battlespace.  Finally, this chapter
will outline the potential impact HSS can have on the operational level in
tradeoffs between mobility and provision of surgical support that may be
ameliorated by restructuring field ambulances into modular facilities.

BACKGROUND - THE DEBATE

Discussion regarding the future employment and utility of Canadian 
field ambulances has been ongoing for a number of years.  In 1997, 
Major G. Richardson initiated early commentary on the continued role of
field ambulances in provision of medical support to the army.  Richardson
recommended the removal of brigade field ambulances, as their capabili-
ties can be provided by other organizations.  To provide medical support
to brigades, Richardson recommended that Unit Medical Stations (UMS)
be fully manned and equipped to alleviate the need for augmentation
from field ambulances.  Additionally, Richardson argued that field 
ambulances have no legitimate role in Operations Other Than War
(OOTW), and that the robust ground evacuation capabilities field 
ambulances can bring to mid-intensity operations could be provided by
the medical Reserve units.  Furthermore, she asserted that disbanding of
the field ambulances could provide valuable personnel offsets to augment
Role 1 and 3 units, while allowing medical personnel to be posted to units
that would give them a greater opportunity to regularly practice their
medical skills.1

More recently, the continued existence of field ambulances in their 
current structure was once again challenged when the ability of existing
CF Health Services organizations to support emerging military 
operational trends, future military health clients, future casualty trends
and the potential of new technology on medicine in battle was 
considered.  Salisbury and English argued that these factors have so 
significantly changed the HSS operating environment that “This will
bring into question the existence and role of the Field Ambulance, as it
currently exists.” They go on to further amplify that building-block 
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modules may represent the best way ahead as, “Mass casualties are 
unlikely, and thus the deployment of the entire field hospital as it current-
ly exists is unlikely, and modules of the field hospital similar to the 
current Advanced Surgical Centres (ASCs) will become the norm.”2

Taylor continued this discussion, recommending the retention of the 
current capabilities of the Field Ambulance along with its task-tailored
augmentation by a resuscitative surgical capability, and the addition of a
dedicated aeromedical evacuation capability.3 Subsequently, Weger went
on to recommend the establishment of an integral far-forward surgical
capability within CF Field Ambulances.4

THE IMPACT OF DOCTRINE

The Concepts supporting CFHS Doctrine. The CF Strategic Operating
Concept (SOC) provides an “overarching conceptual framework for
designing the CF of the future,” as a key tenet for shaping CF transforma-
tion.  Its focus is on planning for events five to 15 years from now. The
CF SOC has drawn a picture of the current and future security environ-
ments that acknowledge the impact of globalization, failing states, multi-
dimensional battlespace, stressors in littoral regions and unconventional
threats upon the organization and capability of the CF. The SOC identifies
the need for the CF to have the capacity to operate in mid-intensity 
combat operations, stating that a force able to operate in combat can 
transition to lower intensity operations with more ease than forces 
transitioning the other way.  The SOC also warns that threats to Canada
will require a CF able to provide a “multidisciplinary approach” to meet
those threats.5

To address support, sustainment and mobility issues, the SOC provides
specific direction on expected Department of Defence and CF capabilities.
The SOC direction specifically addressing health capabilities requires the
following:  “A force health protection capability that covers the full range
of health threats and force enablers from prevention and health promo-
tion through immediate life and limb saving capability, to evacuation and
rehabilitation to return personnel to duty.”6

By 2012, it is anticipated that the CF will have acquired operational reach,
i.e., the capacity to operate away from a national support base for 
extended periods of time.  Doctrinally, this will be achieved through the
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acquisition of more strategic lift capability, enhanced deployment
enablers, diplomatic arrangements for overflight clearances, multination-
al reception and staging cooperation, logistic agreements and material
pre-positioning.  Synchronization of logistics support activities from
strategic through operational and tactical levels will be achieved through
a shared CF Common Operating Picture (CF COP) and provided by the
National Military Support Capability (NMSC).7 The NMSC project is 
currently ongoing and is expected upon rollout to optimize CF support to
deployed operations in joint and coalition operations.  In the context of
CF transformation, the future of the NMSC project is presently unknown,
but the NMSC project does provide an existing, valuable model for
deployed operational support.

CFHS has been involved with the NMSC project from its inception, as the
limited HSS resources available to place in theatre are expected to provide
HSS to joint operations. From CFHS’s perspective, NMSC optimizes the
seamless sustainment capability expected by deployed commanders.  The
NMSC Concept of Operations has broken the functions and tasks for
deployed operations down to the appropriate environmental commands
for their action.  CFHS’s provision of HSS support to an operational
deployment, under command of the Joint Support Group Headquarters
(JSGHQ), will be to provide from Role 1 to Role 3 HSS capability through
a Joint Health Support Unit (JHSU) to support the joint troops.8 This
facility is intended to be collocated in the same camp as the JSGHQ
although the operational situation may dictate a different solution on
deployment.  The camp layout is based on a hub-and-spoke concept, with
the relatively immobile support organizations inside the joint support
camp.  This particular layout addresses current CF support in a non-
linear, non-contiguous theatre, which allows patrols to go out in the area
and return to a relatively secure, defended area.  This concept may not be
applicable if operations shift from hub-and-spoke operations to mobility
operations.

The JHSU is intended to deploy with its own integral support, less 
vehicle technicians and food services personnel.  In consultations with
the CFHS Working Group, the Joint Workshop and Joint Food Services
Working Groups agreed to allocate personnel to provide services to the
JHSU in exchange for personnel offsets to meet the additional JHSU
demands.9
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In structure, role, and organization, the JHSU resembles an Advanced
Surgical Center (ASC), a sub-unit of 1 Canadian Field Hospital.  Both
organizations are built upon the following eight modules: 1) a command
and control module, 2) an integral Role 1 and 210 modular capability for
HSS support to area troops, 3) a reception and resuscitation module, 4) 
a surgical and sterilization module, 5) a pharmacy services module, 6) 
a diagnostics and therapeutics module, 7) patient ward modules and 8) 
a support platoon.  Neither the ASC or JHSU organization has integral
ambulance assets; however, both organizations can have evacuation 
modules placed under control or under command from higher formations
for medical evacuation.  While the holding capacity of either structure
will be tailored to suit the mission and theatre holding policies, ASCs are
organized to have one 5-bed critical care ward and one 10-bed intermedi-
ate care ward.11 ASCs must meet the following five essential operational
criteria: 1) be capable of accepting patients within three hours and 
conducting surgery within five hours of arrival in location; 2) be self-
sufficient at first line; 3) be equipped to provide initial surgery, patient
care and holding in climatic conditions where CF formations can be
deployed; 4) be capable of deploying in terrain similar to those formations
being supported; 5) have adequate protection characteristics, including
the capability of deploying patient treatment areas in or outside buildings
and low noise, infra-red and electronic emission signatures.12 The JHSU 
is expected to meet the same operational criteria as an ASC.

ASCs have been consistently deployed on CF operations since the initial
deployment of an ASC from 1 Canadian Field Hospital into the Former
Republic of Yugoslavia in 1991. The present Canadian HSS facility for
Operation ATHENA in Kabul is identified as a NATO Role 2+,13 as it can
provide initial life-saving surgical support in theatre.  It contains an 
evacuation module from field ambulances and a surgical module from 
1 Canadian Field Hospital.  The planned HSS facility slated for Operation
ATHENA in Kandahar (February 2006) will be a Role 3 facility, similar to
an ASC in capability, with an additional robust evacuation module, as it is
intended to provide Role 3 HSS support to the multinational brigade as
well as Canadian soldiers.

Review of Canadian, US and UK Doctrine. A review of Canadian, US
and UK HSS doctrine reveals that all three countries share common 
operating philosophies and have organized their HSS in a similar fashion
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to meet operational demands.  There is some variance in terminology,
however.  While Canadian and UK doctrine use the term “role” to
describe medical support, US doctrine uses the term “echelon.”

Canadian HSS Doctrine. CFHS doctrine is based on roles of support.
Roles of HSS support are based on clinical capabilities required within the
operational environment and on the requirement to provide Force Health
Protection.  Clinical capabilities refer to the progressive examination,
treatment, evacuation and hospitalization of sick and injured personnel.14

At point of wounding, casualties will receive first aid and emergency 
medical treatment at the Role 1 facility – a Unit Medical Station – and will
be triaged and stabilized prior to evacuation to the next role of care, if
needed.  At Role 2 facilities – the Brigade Medical Station – rapid 
evacuation of stabilized casualties is provided while they are enroute to
sustaining care.  Emergency lifesaving resuscitation may be performed at
Role 2 facilities, but they have very limited holding capability.  Those
casualties who require a longer recovery time to return to duty in excess
of the unit holding policy will be evacuated rearward.  Role 3 facilities –
Advanced Surgical Centers and field hospitals – emphasize resuscitation,
initial wound surgery, pre- and post- operative care, diagnostic services
(laboratory and x-ray), blood storage, intermediate and critical care
wards, and limited internal medicine and psychiatric services.  Role 4
facilities are normally out of theatre definitive care hospitals that can 
provide a full range of surgery, rehabilitation, storage of national HSS
stocks and major repair/replacement of HSS equipment.  HSS facilities 
in theatre can be augmented, to a limited degree, with some of the 
capabilities from the role above it.

US Army Medical Echelons of Support. US Health Services Support 
doctrine in joint operations is based on conserving the fighting strength
of land, sea, air and special operations forces through minimizing the
effects of wounds and disease on unit effectiveness, readiness and morale.
US HSS is based on five echelons of care, with each echelon providing
increasingly sophisticated interventions.  Maintaining HSS proximity to
supported troops allows HSS facilities to treat casualties as close to 
combat operations as the tactical situation permits and to evacuate 
casualties rearward only as far as the severity of their wounds dictate. 
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At Echelon I, casualties receive care at the unit level, including self and
buddy aid, examination and emergency lifesaving measures.  In addition,
this echelon may also have an aid station with a physician or physician
assistant (PA).  At Echelon II, a casualty will receive care from a team of
physicians or PAs, and care at this echelon includes basic resuscitation
and stabilization.  It may also include surgical capability, basic laboratory,
limited x-ray, pharmacy and a temporary holding capability.  At Echelon
III, resuscitation, initial surgery and post-operative treatment is provided.
A casualty may receive here the first stage of comprehensive surgical 
treatment intended to restore him or her to functional health.  Hospital
ships are used to provide some Echelon III medical care.15 Echelon IV
care provides definitive therapy for casualties and may provide a recovery
phase for those who are expected to return to duty within the theatre
evacuation policy.  Echelon V care is convalescent and rehabilitative care
normally provided by military, civilian or Department of Veterans Affairs
hospitals in United States.  Care here is intended to restore patients to
functional health with the objective of returning to duty or a useful life
upon release.

The US Army Medical Department (AMEDD) has taken advantage of
technological gains in field medical capabilities to meet current 
operational requirements.  To address the need of far forward medical
care, Forward Surgical Team (FST) modules have been successfully 
trialed in multiple operations.  FSTs are relatively small and flexible units
that can complete approximately ten surgeries per day and the post-
operative care associated with those surgeries until patients can be 
evacuated rearward for more definitive care.  FSTs can deploy in the area
of a manoeuvre brigade or armoured cavalry regiment and typically have
a staff of 20 members organized into four functional areas: triage-trauma,
surgery, post-surgical recovery and administration/operations.  With two
operating tables, each FST can provide initial surgery and up to six 
hours of post-operative care for up to eight patients at a time.  Surgical
interventions include major chest and abdominal wounds, hemorrhage,
severe shock, airway and respiratory distress, amputations, major organ
fractures, crush injuries and acute deteriorating consciousness from
closed head wounds.16 FSTs are not mobile while surgery is ongoing 
and patients are recovering post-operatively prior to medical evacuation
rearward.
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UK Roles of Medical Support. British Army Medical Services (AMS) 
doctrine has been adapted, since the first Gulf War in 1991, from 
supporting a Cold War scenario to supporting military operations that are
more expeditionary in nature. Additionally, wherever possible, service
personnel will be offered a standard of health care equal to that they
would expect to receive in the UK during peacetime.  As a consequence,
UK defence chiefs have been willing to expend significantly more
resources on managing critically ill or injured casualties who would have,
in past, been managed as expectant (i.e., unlikely to survive) cases in
Cold War scenarios.17

             
British Army medical doctrine is built upon a chain of medical care 
organized into Roles and extending from point of wounding to definitive
rehabilitative medical care in the UK, with a focus on maintaining the
fighting strength of the Army.18 At point of wounding, a casualty receives
“buddy” aid or self-aid and then progresses to a Regimental Aid Post 
(Role 1) for resuscitation, if required.  At the aid post, a medical doctor
assesses the casualty and Battlefield Advanced Trauma Life Support
(BATLS) is initiated, when necessary.  From the aid post, the casualty is
evacuated to a medical dressing station (Role 2) that may be augmented
with a surgical capability (Role 2+).  Surgery at this facility is only 
initiated to ensure the casualty will survive further evacuation rearward to
the field hospital (Role 3).  At the field hospital, definitive surgical care is
provided and the casualty is prepared for repatriation to a rehabilitation
facility (Role 4) in the UK.  Throughout the chain of evacuation, the 
casualty is constantly monitored to address any life threatening 
symptoms, and priority of evacuation is given to the most seriously
wounded casualties.  UK medical doctrine acknowledges the tension
between needed mobility and clinical capability.  The more clinically
capable a hospital, the less mobile it becomes; conversely, the lighter and
smaller a facility, the better it can keep up with manoeuvre elements.  The
cost, however, of increased mobility is borne in compromising clinical
outcomes and care environments.19

IMPROVING CASUALTY SURVIVABILITY

In medical parlance, increased likelihood of wounded soldiers surviving
their injuries is based upon the construct of the “Golden Hour.”  The term
identifies the importance of providing definitive protocols in rapid 
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medical assessment and resuscitative care, including surgery, as critical to
patient survival and, as such, is considered to be a benchmark standard in
present trauma management.20 It is described in Advanced Trauma Life
Support (ATLS) protocols as the period in which rapid medical 
assessment and resuscitation is required,21 in order to improve the 
likelihood of casualty survival.  There is ongoing learned discussion
regarding the efficacy of applying this terminology to combat casualties,
as it was initially coined to describe the resuscitation timings required for
victims of blunt-trauma injury and does not truly reflect the significantly
more urgent care requirements of combat casualties with penetrating
trauma.22 For the purpose of this chapter, highlighting the discussion on
the use of this terminology is intended to draw the reader’s attention to
the urgent requirement for combat casualties to receive surgical care as
soon as possible after wounding, and as close to the “Golden Hour” 
timing as possible.

Combat casualties can be described using a bi-modal distribution of 
mortality.  According to this model, approximately 90 percent of combat
deaths occur within five minutes of wounding, including those combat
casualties who die of severe wounds within seconds of injury.23 Of those
who survive past that time, an additional 15 percent of deaths occur 
within 30 minutes of wounding.  Between thirty minutes and six hours
post-wounding, 5 to 20 percent of casualties will die, with half of those
deaths occurring in the first two hours after wounding. Gouge advises
that, unless early treatment for shock and removal of any penetrating
infectious material is initiated, sepsis and multi-organ failure will occur,
leading to 60 percent mortality rates.24 Unless casualties receive ATLS
within the first hour, many will not survive long enough to reach surgical
facilities. Prompt evacuation of those casualties with serious wounds is
vital; otherwise, those soldiers are likely to die between 30 minutes 
and six hours after injury.  The importance of casualties receiving speedy
access to definitive treatment is acknowledged in CF doctrine: 

The shock-producing affect of blood loss from injury is worsened
by other fluid depletion, such as from significant burns, vomit-
ing, diarrhea, perspiration, or limited fluid intake.  For those
with very severe shock, the Advanced Trauma Life Support
(ATLS) principle of the ‘golden hour’ applies.25
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CF doctrine goes on to say that “life/limb-saving clinical intervention
must be provided as soon as possible, ideally within the first hour, but
completed not later than six hours following onset of life/limb-threaten-
ing injury.”26 Based on this doctrine, an argument can be made for 
placing surgical capability as far forward as is practicable: if surgery can
be performed within the “Golden Hour,” soldiers’ lives can be saved; if it
is not, then death will be the most likely result.

The role of efficient and timely medical evacuation from point of wound-
ing to a medical facility able to deal with the nature of the injury is essen-
tial in improving patient survival.  Medical evacuation (MEDEVAC) can
be conducted using ground or air ambulance assets and should not trans-
port the casualty rearward of the most forward treatment facility with the
capability to treat that casualty’s level of injury.  The nature of the bat-
tlespace will determine the degree to which the total medical footprint
can be reduced in theatre. Further, the capability to stabilize casualties
and rapidly evacuate them out of theatre needs to be balanced with the
requirement to have a degree of hospitalization capability in theatre.  As
technological advances have increased the enemy’s ability to strike any-
where in friendly territory, the likely extension of evacuation distances to
offset this threat cannot be discounted.  Extended evacuation distances
reduce patient survivability and also render evacuation assets more 
vulnerable to enemy fire.27

The helicopter has proven itself to be a reliable platform for medical eval-
uation in past conflicts, and its ability to speedily transport wounded to
surgical facilities has ensured that wounded are more likely to reach sur-
gical facilities within the “Golden Hour.”  The helicopter’s ability to trans-
port wounded to a medical facility more quickly than can be provided by
ground evacuation assets has increased the flexibility of the medical plan
in past operations.  The increased reliance on aeromedical evacuation
(AME) caused two distinct changes to combat medical support.  As this
reliance brought air evacuation to the forward areas, medicine became
increasingly dependent upon it to move casualties.  Additionally, entire
generations of medical personnel became increasingly comfortable with
reducing the mobility of medical units and with retaining comprehensive
medical support in the rear.  An evacuation plan that utilizes helicopter
and AME resources assumes that friendly forces will have air superiority,
enabling air medevac to take place when and where it is needed.28
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With US medical evacuation in past conflicts, this has been reality; 
however, current and future operating environments contain the threat to
aircraft from shoulder-fired missiles.  These weapons have advanced
lethality and accuracy, and their proliferation has increased their availabil-
ity to enemy forces.  Ongoing discussion suggests the modern and future
battlespace may be too lethal to support continued reliance upon air 
evacuation of wounded, and the continued survivability of helicopters in
that environment is not assured.  Further, the present heavy reliance upon
air evacuation of casualties by helicopter may need to be revisited to
address the support required in future operations.29

RECENT US AND UK OPERATIONAL MEDICAL EXPERIENCES

US Medical Lessons Learned from Operation Iraqi Freedom.  American
after action reports (AAR) suggested that the overall size of Combat
Support Hospitals (CSH) was too large and recommended that CSH facil-
ities should be divided into two independent surgical facilities, based
upon the experiences of dividing the 21st CSH and given the casualty
workloads of the split facility in two locations.  The 21st CSH North had
44 beds and 21st CSH South had 84 beds.  Generally, the peak 
capacity at CSH North was, on average, 30 patients, and with the 
capacity to evacuate post-surgical patients, expectations were that mass
casualty situations could be met by the split units.

AAR also highlighted deployment issues regarding required coordination
to ensure engineer support for ground preparation prior to the arrival of
the CSH.  Further, the reports identified an ongoing need to have integral
lift capability within CSHs, while acknowledging the efficacy of Corps
assets such as the Rough Terrain Cargo Handlers to move the CSH’s 
containers once a site had been selected.  Having no integral lift made
CSHs reliant upon external lift assets held at US Army Corps level, and
usually these assets are not made available easily during the early phases
of an operation.  The AAR also identified pieces of equipment within the
CSH that worked well, as well as diagnostic equipment (e.g., CT scanner
and microbiology capability) that needed to be added to the standard
operating equipment of a CSH.30 Additionally, AMEDD is currently
designing lighter, more efficient shelters to accommodate field hospitals
and is investigating the application of telemedicine with lightweight
portable diagnostic equipment for deployments.31
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These lessons are relevant to the discussion of modular capability as the
US experiences suggest that smaller modules can meet the surgical
demands of current operations.  Their lack of internal lift and its impact
on the mobility of the unit is a reminder to Canadian HSS planners to
consider maintaining a service support module as part of the new HSS
model, depending on the anticipated mobility of the CF operation.

UK Medical Lessons Learned from Operation TELIC. During Operation
TELIC, UK land forces were supported by two field hospitals, one locat-
ed in Kuwait and the second hospital, 202 Field Hospital, at the aban-
doned Iraqi Air Force base at Shaibah, Iraq.   202 Field Hospital had no
integral lift and relied upon the Joint Forces Logistics Brigade to move it
into location. The field hospital was moved in 67 container carriers and
the containers were dropped into the general location. With its integral
container handling capability, the hospital quickly opened 25 beds and
two operating rooms (ORs) to meet anticipated initial casualties, and then
set up the remainder of the operating rooms, to a total of seven ORs.  The
hospital did not set up its complete 200-bed capability, as patients tended
to be speedily airlifted out of theatre to Kuwait or onward to the UK.  The
field hospital remained more forward of the Role 2 medical assets of 7th

Armoured Brigade, rendering this Role 2 capability redundant.  Despite
the presence of combat surgical teams attached to the Role 2 facilities, the
majority of wounded were evacuated straight back to the Role 3 facility
by either armoured ambulance or helicopters.32 Generally, casualties were
received at the field hospital within 20 minutes of wounding when 
evacuated by helicopter and within one hour by road ambulance.

202 Field Hospital admitted 1,366 patients during the warfighting phase
of Operation TELIC (17 March - 30 April 2003).  The majority of admis-
sions were ballistic trauma, gunshot wounds or shrapnel and then burns.
After the conclusion of the warfighting phase (1 May - 20 July 2003), the
majority of medical admissions shifted from ballistic trauma and burns to
heat injuries and blunt trauma injuries from road accidents.33

Security of medical facilities is always of concern to operational planners.
In the case of a Role 3 Field Hospital, the footprint, size, complex integral
systems within the facility and patient requirements are such that the
facility is not readily mobile and is not intended to defend itself.  202
(UK) Field Hospital in Shaibah was protected by layered defences: by its
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physical location on the vast Shaibah Airfield, by the presence of a 
dedicated Quick Reaction Force (QRF), and by other joint troops on the
airfield and a point defence missile system.34

Operation TELIC provided operational medical planners with an oppor-
tunity to learn valuable lessons and review the planning assumptions used
in estimating medical support to operations.  Basing the medical estimate
on the medical experiences of Operation Agricola (Kosovo 1999), 
medical planners underestimated the intensity of the expected workload
for Operation TELIC in that the proportion of intubated and ventilated
patients was significantly higher than expected (44.5 percent).
Specifically, planners did not anticipate that many patients would require
a significant period of post-operative ventilation while they were under-
going resuscitation.  The major difference in patient admissions between
202 Field Hospital and hospitals with past peace support operations was
in the greater number of ballistic trauma patients filling the Intensive
Care Units. 

Additionally, there were medical support requirements that needed to 
be addressed. It was impossible to maintain a reasonable ambient air 
temperature in the tented facility during the heat of the day and, as a 
consequence, the body temperature of burn patients became critically
high.  During sandstorms, the facility became extremely dusty and staff
was forced to stop ventilator testing to reduce sand accumulations in the
equipment. Noise was a constant problem as well: air conditioners and
generators affected the quality of clinical examinations.  Medical support
to Operation TELIC highlighted the requirement for planners to address
an important logistical issue: facilities may not be able to rapidly evacuate
their casualties, and some post-surgical complications may need to be
managed in theatre, despite the doctrinal focus of rapid evacuation out of
theatre.35

Lessons learned from the UK experience demonstrated the importance 
of placing Role 3 surgical support forward with appropriate security
arrangements, as this facility was heavy to lift.  As in the US case, UK field
hospitals lack integral lift and must rely on joint logistics units to move
them.  The presence of the Role 3 facility rendered the Role 2 facility
redundant, as wounded could be speedily evacuated to the Role 3 facility.
In this instance, the facility was very large and the number of casualties it
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handled during the operation indicated that the size of this facility was
appropriate to the circumstances.  From the UK experience, Canadian
HSS planners can draw three important lessons.  First, during the 
medical planning process, they must seriously consider including integral
lift modules in the development of medical facility.  Second, they need 
to keep in mind that limiting the sophistication of the medical facility 
to “bare bones” will exacerbate heat, dust and sterility concerns to the
detriment of the wounded. And third, they must consider the need 
for additional security requirements at the facilities, depending on 
their mobility.

SUPPORTING THE FUTURE BATTLESPACE

If past CF military doctrine described a two-dimensional battlefield with
opposing forces facing off against each other, what will future combat and
combat service support look like?  Current expectations have shifted 
to acknowledge the increasing likelihood that our forces will be facing
asymmetric combat threats in a non-linear, non-contiguous battlespace.
Additionally, the rising prevalence and complexity of urban operations
will shape the way combat service support, including HS support, is 
delivered.36 Further, military forces of the 21st century must be prepared
to operate in an urban environment and to meet that challenge from 
a positive perspective, not a defeatist attitude.37 The asymmetric threats
facing deployed forces will remain a concern in future operations.

Asymmetric warfare can be described as those means used by adversaries
to focus their attack on an opposing military’s organizational weaknesses
while avoiding their opponents’ conventional strengths.  In the modern
context, asymmetric threats target unexpected vulnerabilities, resulting in
heightened surprise and a lengthened response cycle.  These actions cause
unacceptable friendly force losses and prevent a decisive victory for
friendly forces, while asymmetric forces can disguise their intent, strategy
and capabilities.  Additionally, they may choose to avoid having attacks
attributed to them, with a result of achieving their objective and avoiding
retaliatory response.38 The nature of asymmetric warfare is inherently
unpredictable and asymmetries between opposing forces of will, technol-
ogy, organization and time can exist at strategic, operational and tactical
levels.39
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Certainly, the Russian experiences in the urban battle for Grozny
(January-February 1995) can provide a useful perspective on the 
difficulty of providing HSS in a non-linear, non-contiguous battlespace.
Their experience indicates that future battles may be conducted different-
ly than in past.  Russian Army medical support was well planned and 
special medical treatment detachments were trained prior to the attack 
on Grozny.  The Russians used their normal system of mainly ground
medical evacuation, not anticipating that they would be facing a different
enemy in the urban operations of Grozny.  The wounded were first 
evacuated by armoured ambulances to a medical aid post and then 
evacuated rearward by medical helicopter to military hospitals.  Chechen
fighters deliberately targeted medical assets and facilities, disrupting 
medical support during operations.  Forward medical posts and hospitals
needed to be dug in or placed in basements to limit the impact of
Chechen shelling on medical facilities.  After several medical evacuation
helicopters and aircraft were shot down, forward air evacuation was not
frequently utilized.  As a consequence, statistics of wounded to killed
ratios became skewed to 4:1 from the expected 2:1 ratio, because most of
those wounded who died were unable to be treated or evacuated.40

Snipers targeted medical personnel, and Russian wounded frequently
could only be evacuated under cover of darkness.  A ruthless enemy who
shot down AME helicopters and bombed field hospitals in violation of the
Geneva Conventions took actions that the Russians either could not or
would not contemplate.

This concern is also reflected in Smith’s discussion on the nature of future
operations and how medical support may be affected:

For medical evacuation, the helicopter has been an ideal vehicle,
but future guided munitions may limit its effectiveness. Instead
of medical extractions in minutes, we may have to return to the
hand litter, wheeled vehicles, or “walking” casualties.  It may
take hours or even days for casualties to reach forward hospitals
for primary surgical care, resulting in higher fatality rates among
those with head, chest and abdominal injuries.41
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HSS CONCERNS WITH SUPPORTING THE FUTURE 
BATTLESPACE

Medical planners must wrestle with the most effective way to provide HSS
to forces in non-linear, non-contiguous battlespaces, especially when
those operations may be engaging enemy forces willing to target HSS 
facilities and personnel to disrupt friendly forces and gain the advantage
of surprise.  There are dynamic tensions amongst mobility and definitive
treatment, the location of surgical capabilities and the proper skill set 
of medical personnel when considering medical support in future 
operations.  These tactical issues can have a significant impact on the
operational level, as the mobility and capability of HSS facilities may limit
an operational commander’s plan.

A key question in this debate is - how mobile can a medical facility 
reasonably expect to be?  A rapidly changing, non-contiguous battlespace
presents a unique challenge to the provision of HSS, as lines of commu-
nication and logistic routes can be rendered vulnerable and evacuation
routes can be rendered insecure.  If evacuation routes are lost, then 
existing evacuation assets are in danger of becoming overwhelmed, even
in the absence of mass casualty situations.  In response to this variable,
HSS planners can place medical treatment capability, including surgical
support, more forward.42 The decision to place capability forward is based
on the current doctrinal construct of evacuating only relatively stable
patients rearward.  However, moving treatment forward raises the 
dynamic tension between increased treatment capability and reduced
mobility and raises the specter of evacuating less stable patients rearward
in order to address casualty treatment within the “Golden Hour.”  Also,
placing surgical capability forward may lead to surgeons in those forward
locations attempting surgeries that are better initiated at a more compre-
hensive rearward facility.  While the enthusiasm of those forward 
surgeons is commendable, the unintended secondary outcome can
involve unnecessary patient morbidity or mortality.

Mobility is a characteristic that medical facilities wish to achieve to
remain close to the units they are supporting and be in accordance the
operational commander’s plan, but mobility must be balanced against the
specific requirements of patient treatment.  AMEDD is currently looking
to field even more mobile shelters for forward surgical treatment, but, in
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reality, medical facilities are mobile only until they receive casualties.
Then mobility becomes moot. Physicians with combat surgical experience
have identified that a reasonable planning figure for surgery is a duration
of approximately two and one-half hours.43 Also, post surgical recovery
and stabilization for further rearward evacuation of casualties will limit
any mobility of medical units until those patients can be cleared from the
facility.

Given the ongoing concern with the safety of evacuation vehicles during
future operations, forward surgical care must be considered as a viable
option, otherwise HSS support in the future battlespace may not be 
possible.  The challenge in providing far forward surgical care is that with-
out robust evacuation assets, the facility is in danger of being 
overwhelmed as soon as all operating tables are filled and casualties 
continue to arrive.  The needs of those casualties undergoing surgery are
being met but those awaiting surgery might have been better off being
evacuated rearward by the time the surgical team gets to them.44 In 
considering this situation, a panel of physicians recommended that
AMEDD investigate an opportunity to combine evacuation and treatment
platforms to provide high volume, therapeutic care while enroute to 
rearward facilities.  They felt that this technological advance would allow
surgery to be initiated enroute on relatively unstable patients as a way to
provide surgical care within the “Golden Hour.”  The panel felt this might
be a reasonable opportunity to explore, provided evacuation platforms
can be developed to provide therapeutic care in a relatively stable environ-
ment.45 Until these platforms can be developed and trialed, it is important
for medical planners not to assume away these issues by relying on next
generation technology that is currently unavailable.

During a seminar on medical support to the Army After Next, discussion
ensued regarding the efficacy of non-definitive battlefield care.  A study
comparing morbidity and mortality outcomes of casualties provided with
battlefield treatment and those who did not receive treatment indicated
that non-definitive (i.e., non-surgical) treatment was not an indicator of a
positive outcome.  Rather, the important factor seemed to be speedy
access to definitive care, such as that provided by trauma surgery.46
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MODULAR CAPABILITIES PROVIDE BEST HSS OPTIONS

The discussion to this point has laid the groundwork for the argument
that, given the likelihood that the most important factor in patient 
survivability is speedy access to trauma surgery, the current field 
ambulance structures should be replaced with modularized capabilities
that include surgical modules.  This section will discuss the doctrinal,
mobility and holding capabilities based on allied experiences that support
this argument.

Review of allied doctrine indicates that the US, UK and Canada all have
very similar doctrine based on appropriate treatment at progressively
more sophisticated medical or HSS facilities as the casualty is evacuated
rearward.  All countries’ doctrine indicates that casualties should go no
further rearward than the treatment facility necessary to address their
wounds.  HSS and medical doctrine are focused on maintaining the 
fighting fitness of forces and, once wounded, the organization focuses 
on providing appropriate care to casualties with the intent of returning
them to battle or repatriating them out of theatre for definitive 
rehabilitative care.

Interestingly, US AAR suggests that the CSH may be too big for current
and future operations, as they are relatively less mobile and have excess
patient capacity.  The recommendation of the AAR, to divide CSH 
capability in half, speaks to the possibility of modularization of CSH
assets in future operations.  While the modularized CSH would have a
larger holding capacity than an ASC, it shares similar capabilities.

US AAR and UK feedback also voiced concerns that CSH and UK field
hospitals do not have integral lift and consequently are reliant upon 
higher organizations to provide it.  The difficulty with this arrangement is
that medical facilities may require it at the same time as other 
supported organizations and compete with them for scarce lift resources.
By modularizing HSS, medical facilities can add an integral lift and 
support module to move delicate medical equipment and temperature-
sensitive drugs, reagents and equipment.  A modular medical facility with
similar capabilities to an ASC can be efficiently moved with six 50-foot
trailers.
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The UK medical experience during Operation TELIC identified several
key issues that indicate that field ambulances would be less than effective
in current operations.  Despite the presence of Role 2 facilities supporting
7th Armoured Brigade, casualties were evacuated directly from Role 1
facilities to the Role 3 hospitals, bypassing the Role 2 facilities in favour
of a facility that could provide more definitive care.  UK Role 3 facilities
struck a balance between mobility and bringing equipment that could
have improved patient diagnosis and comfort.  For example, the noise,
dust, and high internal temperatures experienced inside the Role 3 
tent lines could have been alleviated with increased air-conditioning 
capability and containerized facilities; however, including these 
capabilities would have increased lift requirements and decreased 
mobility.  However, the UK field hospitals did not move, as they were sited
forward of 7th Armoured Brigade Role 2 facilities and were located in a
well-defended area.  Similarly, the NMSC JSG facilities, including the
JHSU, are intended to remain in a defended location in support of 
hub-and-spoke operations.  This solution may be a reasonable response to
asymmetric threats, given current CF equipment holdings.  Operational
planners must resist the desire to wish away the limitations inherent 
in current equipment realities with futuristic, untried technology that
may or may not mitigate the issue at hand, and may bring its own 
unanticipated problems to the operation.

The ability to hold casualties post-operatively is possible in modular 
facilities with capabilities based on ASCs and/or Role 3 facilities because
they have the integral medical support equipment to monitor patients in
recovery wards.  Current field ambulances cannot hold post-operative
patients, as they do not have that capability.  Placing surgical, diagnostics,
and holding capabilities in an existing field ambulance change its 
structure into one similar to an ASC, and renders it less mobile.  The
Russian experience in Grozny, in response to the Chechen sniping at 
medical personnel, bombing of their medical facilities and destruction of
medical evacuation assets, was to dig in medical facilities. They did not
attempt to make their medical facilities more mobile in that environment
because the facilities could either move or provide treatment but 
could not do both in the presence of an enemy that actively engaged 
non-combatants.  Additionally, both Smith47 and Roberts et al.48 warn that 
facilities need to have a robust holding capability and that some post 
surgical complications may need to be managed in theatre.  Despite the
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doctrinal requirement of evacuation rearward and out of theatre as
required, the present reliance upon aircraft for medical evacuation 
may reveal a weakness to be exploited by the enemy, as was the Russian
experience in Grozny.

CONCLUSION

CF Transformation is ongoing to meet the non-linear, non-contiguous
future battlespace. CSS organizations must review their current 
organization and doctrine to ensure they remain relevant in future 
operations.  CFHS field ambulances are organizations that have limited
relevance in current and future operations and should be realigned along
modularized capabilities, as modular HSS organizations can provide 
surgical services, post-operative monitoring and ancillary equipment 
necessary to support casualties until they can be evacuated or returned 
to duty.  Recent experiences of allied military medical organizations 
suggested that, while mobility was considered an important doctrinal
planning factor, it was often sacrificed to ensure patient treatment, 
especially if the facilities were sited in defendable positions.  Canadian
support doctrine has acknowledged the relative immobility of much of
the CSS assets expected to support a joint deployment by envisioning a
joint camp in support of hub-and-spoke operations that is defendable.
HSS support in this future joint camp is referred to as the Joint Health
Support Unit, a modular facility with a structure and capabilities similar
to the current Advanced Surgical Centres.  Also, US experience suggested
that their Combat Support Hospitals could be smaller facilities, making
them closer in size and capability to an ASC.  Further, UK medical units
evacuated patients from Role 1 to Role 3 facilities, without stopping at
Role 2 facilities in the chain of evacuation, because they had the ability to
evacuate patients directly and quickly to the required treatment facility.
This activity indicates that Role 2 facilities have limited utility in current
and future operations, provided robust evacuation modules exist at Role
1 and Role 3 facilities to meet the evacuation demands.  By replacing field
ambulance structures with modules that include surgery modules, CFHS
will be better positioned to meet the land component HSS requirements
in asymmetric future operations.

However, before this debate can be resolved, further research is required
to investigate the ongoing impact of the non-linear, non-continuous 
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battlespace on the provision of HSS in future operations.  Additionally,
there is a requirement to conduct evidence-based studies on the efficacy
of the medical skill sets required forward of definitive (trauma) surgery,
so that limited HSS personnel and resources are appropriately employed
to maximize patient survivability.
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CHAPTER 6

DENTAL HEALTH SERVICES SUPPORT TO DEPLOYED
CANADIAN FORCES OPERATIONS IN 2020

Major Stephen Molyneaux

INTRODUCTION

The history of dental support to Canadian soldiers is as long as the
nation's history of operating abroad.  In 1902, two civilian dentists
accompanied the Canadian expeditionary force to South Africa during the
Boer War and Canada's first military medical organization, the Army
Medical Corps, established in 1904, had a contingent of militia dental 
officers.  Uniformed dental service in the regular force began in the First
World War with the formation of the Royal Canadian Dental Corps in
1915, and continued during the Second World War and the Korean War
in dental clinics mounted on vehicles.  These mobile facilities were a 
technological marvel at the time, and were not dissimilar in concept to
those in service today.  As Canada shifted from warfighting to operations
other than war following the Korean conflict, the renamed Canadian
Forces Dental Services (CFDS) kept pace.  Dental personnel have served
in all of Canada's major overseas peace support missions, including the
current mission to Afghanistan.  Through variations in size and structure,
the CFDS has been an integral part of the health service support (HSS)
provided to Canada's deployed operations.

Along with most other capabilities of the Canadian Forces (CF), the 
operational capabilities of the CFDS face the need for major changes due
to the new international security environment and advances in military
technology.  In 1999, the Chief of the Defence Staff released Shaping 
the Future of the Canadian Forces: A Strategy for 2020 (Strategy 2020), a
strategic vision for the CF in the 21st century. Intended to “guide our
planning, force structure and procurement decisions, as well as our
investments in personnel, education and training,” Strategy 2020 laid out
a series of strategic objectives for the CF.1 This paper will examine these
objectives as they pertain to operational dentistry in the year 2020, and
make a number of recommendations for changes to better meet these
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objectives.  It will argue that the main change needed for dental HSS to
support global operations in 2020 is the adoption of a single capability
module, meaning a common “building block” for the task of providing
clinical dental treatment to a deployed force, either independently or as
part of a group of modules.2 This capability module would include both
trained personnel and their equipment, and must be readily deployable,
modern, and interoperable with our allies.  The module must be simple
in concept and sophisticated in capability.  To achieve these capabilities,
changes in equipment, organization and doctrine will be required. 

This chapter begins by examining current dental HSS capabilities. It then
discusses dental HSS considerations in the future operating environment.
Finally, the chapter discusses what changes in equipment, organization
and doctrine will be required for dental HSS to meet the Strategy 2020
objectives of globally deployable, modernize, and interoperable as they
relate to the HSS principles of proximity, flexibility, and mobility, and also
to the operational principle of war of simplicity.3

As HSS to the land force is considered to be the most complex HSS activ-
ity due to the mobility and dispersion of land forces, this chapter will
focus on land operations, although the conclusions could be applied to
the maritime and air components.4 Regarding the CFDS, this chapter will
consider only dental HSS to deployed operations and no other aspects of
that organization.

STRATEGIC GUIDANCE

Strategy 2020 laid out the following vision for the CF over the next two
decades:

The Defence Team will generate, employ and sustain high-quali-
ty, combat-capable, interoperable and rapidly deployable task-
tailored forces. We will exploit leading-edge doctrine and tech-
nologies to accomplish our domestic and international roles in
the battlespace of the 21st century and be recognized, both at
home and abroad, as an innovative, relevant knowledge-based
institution. With transformational leadership and coherent man-
agement, we will build upon our proud heritage in pursuit of
clear strategic objectives.5
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These strategic objectives, the “essence of Strategy 2020,” are intended to
guide defence planning over the next two decades and give Strategy 2020
a “practical effect.” 6 The objectives are: innovative path, decisive leaders,
modernize, globally deployable, interoperable, career of choice, strategic
partnerships, and resource stewardship.7 Although all of these objectives
have some applicability to any element of the CF, the three strategic objec-
tives of globally deployable, modernize, and interoperable have the most
relevance for dental HSS.   

The Army built on the vision for the CF laid out in Strategy 2020 and
implemented a strategy for the land force in its document Advancing with
Purpose: The Army Strategy, released in 2002.  The document described
the Army of Today, from the present to five years from now, the Army of
Tomorrow, 5 to 10 years from the present, and the Future Army, beyond
10 years.  The Army in 2020 will therefore be the Future Army, but 
decisions affecting any capabilities of this force will be taken during the
period embracing the Armies of Today and Tomorrow.  Of particular note
to dental HSS is the recognition that sustainability, including the 
long-term physical health of personnel, will be a decisive point for 
the Army.  An objective with a 10-year target for realization is the 
transformation of the Army into a “medium weight, information-age”
force.8 This transformation will influence any dental HSS capabilities
operating with the land force in 2020. 

CURRENT DENTAL HSS CAPABILITIES

Health care is recognized by Strategy 2020 as an issue that will continue
to be a high priority for Canadians and thus for the CF.9 The CF is moral-
ly and legally obliged to provide health care to its personnel, whether in
garrison or deployed.  The list of medical and dental treatments that the
CF has committed to provide to its members is extensive and similar to
civilian standards.10

The CFDS and the Canadian Forces Medical Services are branches of the
Canadian Forces Health Services (CFHS).  In a land setting, the role of
both medical and dental HSS is to conserve personnel strength for 
commanders.11 In garrison and in the field, dental capabilities in Canada
belong to the Canadian Forces Health Services Group (CF H Svcs Gp).
Overseas dental assets belong to the Task Force Commander through
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some form of deployed composite HSS unit, with CF H Svcs Gp maintain-
ing professional/technical control.  

CFHS is currently undergoing major reforms and reorganization to 
correct past difficulties with medical care provided to the CF.12 These 
initiatives are discussed in detail in Chapters 1 and 8 of this book. Future
medical and dental HSS to deployed operations will be affected by the
proposed changes from the Standing Committee on Operational Medicine
Review, including the identification of operational clinical capabilities as
separately deployable modules.13 These changes represent a shift from the
current emphasis on clinical capabilities at the unit level, or those 
organized on an ad hoc basis for particular deployments.

The principal dental HSS equipment for field use at present is the Mobile
Dental Clinic (MDC), which is a dental clinic in a metal shelter carried on
a ”Medium Logistic Vehicle Wheeled.” These MDCs are distributed main-
ly to CF H Svcs Gp's three field ambulances, and its single field hospital
and dental training institution.  Dental personnel in these field units are
organized into platoons, each with four treatment sections consisting of a
dental officer and two dental technicians.  The CF has enough MDCs to
equip approximately 30 treatment sections, roughly half of which are cur-
rently in operational units.  The other half of these treatment sections
would be drawn from garrison personnel in support of contingency oper-
ations plans.  Although it possesses many capabilities, the present MDC
was designed in the 1970s and entered service in the early 1980s.  As
such, it is legacy equipment for the CF.

Medical and dental HSS is currently categorized into various roles defined
by function and location,14 and CFHS definitions of HSS roles are 
compliant with NATO definitions.15 Role 1 dental care is very basic 
emergency treatment provided at or near the patient's initial location, but
not necessarily by dental personnel.  Role 2 dental care is sustaining care
provided by dental personnel, including emergency care and simple 
non-emergency dental treatment.  This level of care is normally provided
at the field ambulance.  Role 3 dental care is maintaining care, more com-
prehensive treatment provided at the field hospital level, involving dental
specialists and an integral surgical capability.  Role 4 is rehabilitative 
care provided out of theatre, including the most complex dental treat-
ments.  Medical roles are similar, with Roles 1 to 3 being respectively -
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emergency care, stabilization, and initial surgery.  On current peace 
support missions, a single deployed dental treatment section with an
MDC provides Role 1 and 2 levels of care.  This ability of a single section
to operate across multiple HSS roles, a current strength of dental HSS,
must be maintained and strengthened in the future dental capability 
module. 

DENTAL HSS CONSIDERATIONS IN THE FUTURE 
OPERATING ENVIRONMENT

It is likely that, in the future, HSS will be required for a wide variety of
overseas operations, and health care planning scenarios requiring dental
support range from disaster relief to international humanitarian missions
to warfighting in collective defence.16 Future dental HSS capabilities
must, therefore, be flexible and robust enough to operate in any of these 
scenarios. 

Warfighting will likely involve smaller, more potent forces, with sophisti-
cated command and control that will allow the force to be widely dis-
persed in the theatre of operations.17 These conflicts will occur quickly,
with less build up of forces and shorter durations.18 The Canadian Army
has adopted manoeuvre warfare as its concept for warfighting,19 and the
challenge for HSS assets in such future warfighting operations will be to
have sufficient mobility and agility to keep up with the supported forces,
rather than the capacity and endurance to treat large numbers of patients.

For operations other than war, especially humanitarian relief to impover-
ished areas of the world, the challenge will be reversed and the capacity
to treat large numbers of patients will be required.20 Canadian military
dental assets have yet to be deployed on a mission solely to provide care
to a civilian population, but it cannot be assumed that they will never be
deployed to a humanitarian crisis for such a reason, especially consider-
ing that civilian substitutes for this specialized capability are rare.  The
Disaster Assistance Response Team deployment to Sri Lanka in early 2005
may be the forerunner of many such HSS humanitarian missions. 

The physical environment in recent dental HSS deployments has includ-
ed such varied environments as the hot and dusty climate of Afghanistan
and the cold conditions of the Ontario/Quebec ice storm of 1998.  Future

HEALTH SERVICE SUPPORT CHAPTER 6

THE OPERATIONAL ART                                                                                                  129

Operational Art_3.qxd:Operational Art_pt1.qxd  12/29/09  12:53 PM  Page 129



deployments will see more of the same, and could also see land deploy-
ments to humid tropical forests of Sub-Saharan Africa and the extreme
cold of Canada's far north; therefore, dental HSS capabilities must be able
to operate in all of these environments.21 This requirement has been and
will continue to be a challenge for some sensitive dental equipment.  

For warfighting and peace support operations, the deployed patient 
population will be members of the CF. The initial warfighting force will
likely be smaller, with highly skilled personnel who arrive in theatre and
begin their mission quickly.  While the loss of a single member of this
force due to health issues could have grave consequences,22 traditionally
CF dental HSS has been provided only for land deployments of battle
group size and greater, and it may not be efficient to deploy CF dental HSS
assets in support of smaller future warfighting forces.

One way of addressing this situation would be to raise the dental fitness
level for those CF members with a high likelihood of deploying in 
small groups, such as special operations forces.  The CFDS uses NATO
classification standards for dental fitness, with Class 1 dental fitness
meaning that the patient has no requirement for any type of dental 
treatment at all, Class 2 dental fitness meaning a need for emergency 
dental treatment is not anticipated within 12 months,23 and Class 3 and
Class 4 patients have oral health conditions rendering them unfit for
deployment.  The great majority of CF members, being in Class 2 with a
lesser number in Class 1, are thus considered fit for deployment.
However, for those highly deployable and irreplaceable warfighters
described above, a Class 1 dental fitness may be required at all times.  
This is a meticulous standard and would be difficult to implement due to
treatment time requirements, but reflects the high state of overall health
that personnel may require when operating without ready access to 
traditional medical and dental HSS.  Currently, this patient group is less
likely to be at Class 1 dental fitness than some other groups due to 
competing time demands which make group members less available for
dental treatment.  The US Army has set a goal of shifting "the majority of
soldiers from Class 2 to Class 1" for its Army After Next, a very ambitious
goal for that force.24

Due to their need for extensive human interactions, future peace support
missions will not see the same reduction in numbers or duration as

130                                                                                                  THE OPERATIONAL ART

CHAPTER 6 DENTAL HEALTH SERVICES SUPPORT 

Operational Art_3.qxd:Operational Art_pt1.qxd  12/29/09  12:53 PM  Page 130



warfighting missions have over time.  Similarly, future periods of intense
conflict with smaller forces may be followed by larger stabilization forces
deployed for a longer period.25 The CF will continue engaging in these
larger types of missions, so robust dental HSS capabilities will need to be
maintained.  The most effective means of preserving personnel strength
for commanders will remain the ability to prevent dental casualties, and
to treat those casualties that do arise far forward and allow for a quick
return to duty, the two HSS principles of mobility and proximity.26

Preventative care provided in garrison and by deployed dental HSS assets
will remain the services that most effectively support commanders 
for future CF land operations.27 For humanitarian missions to civilian
populations, a capacity to treat large numbers of patients with very high
dental treatment needs will be required.

Considerations for future dental HSS roles and the characteristics of the
dental capability module for deployed operations is closely tied to the
ongoing debate on whether the roles for HSS as currently defined will
have much relevance for future operations, especially warfighting opera-
tions.  Some have argued that the traditional Role 2 of stabilization will
no longer be necessary as "brilliant medics," exceptionally well-trained
and with advanced technology, will stabilize casualties at Role 1, allowing
for evacuation directly to what are now the facilities of initial surgery and
hospitalization at Role 3.28 Others have argued that Role 2 HSS units with
enhanced evacuation and surgical capability will remain relevant in the
21st century.29 In the CF, field ambulances, in which a large portion of 
current dental HSS assets is traditionally located, provide Role 2 care. The
long-term fate of the field ambulance is thus of great interest to dental
HSS planners.      

For dental HSS, the answer to the question of roles will be to structure
itself around a single dental capability module comprised of one new
MDC staffed by one dental treatment section.  This module must be able
to function as the sole dental capability in theatre for Roles 1 through 3,
and thus must be equipped for all but the most complex dental 
treatments.  If more than one module is required, additional modules can
be deployed and “task tailored” for the specific operation.30 The proper
location of each module will be dictated by the need to treat and quickly
return to duty as many patients as possible, and may be either with a 
larger HSS unit or independent of the same.  This flexibility is a principle
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of HSS, and can be employed more readily for dental HSS because of its
more limited range of functions as compared to medical HSS. This 
limited range of functions is reflected in the effect of the debate of HSS
roles on dental HSS in the CF. Even though the definitions of roles are
tending to become more complex in developing CF HSS doctrine, with
Roles 1 and 2 gaining "enhanced" sub-categories,31 and though these 
definitions may remain relevant for medical HSS, units structured to 
provide defined Roles are not critical for current dental HSS and will be
less important in the future.  Larger HSS units such as the field ambulance
and field hospital, because they are unlikely to deploy as a single unit 
in the future, should then function as garrison holding units for the
MDCs and treatment sections of each dental HSS capability module,
rather than as clinically deployable entities themselves.  The focus of
attention should be on making each module as independent and as 
clinically comprehensive as possible, and the capability module can be
seen as an attempt to provide standardization and order to the ad hoc 
HSS clinical structures currently reactively provided by units for each
deployment.

The number of dental capability modules required in 2020 will depend 
on the size of the CF. The current fleet of approximately 30 MDCs were
acquired for a 1970s era CF, which had a strength of about 80,000 
personnel, and was larger than the force today, which currently stands 
at about 60,000 personnel.  If the CF returns to a strength of 80,000 
personnel, a modestly decreased fleet of 25 MDCs would be sufficient to
support the recent CF operations tempo, as well as training requirements
and contingency operations plans. Historically, however, dental treatment
requirements of a deployed force have not varied with the type of 
operation, and instead the number of patients in need of dental treatment
has been a function of the size of the supported force and its baseline oral
health.32   This relation is not likely to change in 2020, and one dental
module staffed by a dental officer and two dental technicians will 
continue to be sufficient to meet the treatment needs of a battle group
sized deployment. Therefore, garrison treatment requirements rather than
operational requirements will be the determining factor for the 
personnel strength of the CFDS needed to serve the future force.  

The roles of uniformed HSS personnel have been debated in recent 
literature.  Specifically, the role traditionally filled by deployed medical
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officers may be filled by other medical personnel operating with advanced
medical technology.  Furthermore, in the CF, the traditional role of 
physicians is changing regardless of technology due to the chronic 
shortage of medical officers.33 However, the specific technical knowledge
and very particular psychomotor skills required to deliver dental 
treatment, and the fact that dental problems are usually non-life 
threatening and thus allow time for patient transport prior to treatment,
make it unlikely that dental officers will need to be replaced in the same
way.  These facts suggest that current staffing levels for dental officers and
technicians are appropriate. 

The question of whether the CFDS could be disbanded and dental care
outsourced to civilian providers was examined in the 1990s.  It was 
determined then that the chief reason for maintaining a uniformed dental
service was the fact that it would be very difficult, if not impossible, to
provide dental care in a theatre of operations with civilian providers.
Given this fact, the CFDS is an organization that has given the highest 
priority to providing personnel for deployed operations, and will 
certainly continue to do so in the future.

How dental HSS capabilities could be made more effective to meet the
challenges of the future operating environment will be examined next
using relevant criteria from Strategy 2020.

STRATEGY 2020 OBJECTIVE: GLOBALLY DEPLOYABLE

Based on the strategic objective of globally deployable, Strategy 2020
seeks to “enhance the combat preparedness, global deployability and sus-
tainability of our maritime, land and air forces.”  Two specific targets are
a vanguard and main contingency force “fully deployable to an offshore
theatre of operations within 21 and 90 days respectively” and to “enhance
our strategic airlift and sealift capability.”34 Implications for dental HSS
from this emphasis of deployability are to be found in both the future
patient population and future dental capabilities. 

Both the CF and the US Army have recognized that dental HSS should be
deployable as modules.35 Flexibility and simplicity will be the key 
concepts for the equipping of the CF dental capability module in 2020;
therefore, the module should be deployable in a variety of modes.  When
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medium lift is available, both the metal shelter containing the treatment
facility and its prime mover vehicle would be transported to the theatre.
When only light lift is available or mobility is not critical, as in a static
peace support mission, the shelter would be transported without its prime
mover.  In either case, the supporting equipment required for dental 
treatment, such as the power generator and air compressor, would be
fixed to the shelter but detachable.  No auxiliary trailer would be required
to operate the clinic.  This supporting equipment must be as light and
quiet as possible for deployability and tactical utility in the field.  Current
MDCs require a noisy and outdated generator on a separate trailer.

When only very minimal transport is available, the same dental 
equipment used inside the metal shelter would be shipped into theatre
without the shelter, accompanied by the same supporting equipment
detached from the shelter.  In this way, the same equipment could be
employed in a variety of modes as determined by the needs of the mission
and available transport.  This change would be an improvement over 
the current situation, in which different equipment is used for air trans-
portation of a lighter equipment set, vice sea transportation of the MDC.
As this air transportable equipment is different, it presents separate 
training requirements, which are difficult to fulfill due to the limited
number of sets available. 

The shelter employed should be a standard sized shipping container to
facilitate transport by sea, air, and road.  A project to replace the Army's
medium truck fleet, and possibly its existing specialized shelters, is being
developed, and the preliminary submission for a new dental shelter con-
tains many of the features suggested above.36

In a warfighting mission, HSS mobility will be critical to keep up with the
highly mobile and dispersed supported force, and thus a prime mover for
the MDC would be required.  Excellent communications equipment for
situational awareness and the ability to deploy quickly to future conflicts
will be other essentials for warfighting HSS.37 Dental modules will also
need to be self-contained for independent operation, as future comman-
ders may consider deployed dental capability modules without these
characteristics as more of a hindrance than an asset.  Even in a static oper-
ation other than war in which the prime mover is not deployed, good
communications, rapid deployability, and independent operation will 
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be requirements of dental HSS modules in 2020. At present, the 
communication ability of the MDC fleet is poor to non-existent, leaving
the dental section very dependent on other elements for situational
awareness. The dental sections staffing these modules naturally will need
to be well trained and qualified to perform their dental functions.  The
recent case of US Army combat service support personnel being captured
during the invasion of Iraq when their convoy took a wrong turn demon-
strates that support personnel will also need to be well trained in military
skills in the non-contiguous battlespace environment of future opera-
tions.  For HSS personnel, this need extends to their Geneva Convention
duty to defend their patients as well as themselves.38

STRATEGY 2020 OBJECTIVE: MODERNIZE

The Strategy 2020 objective of modernize is to:

Field a viable and affordable force structure trained and equipped
to generate advanced combat capabilities that target leading edge
doctrine and technologies relevant to the battlespace of the 21st

century.39

As is the case for other capabilities throughout the CF, the dental 
capability module in 2020 will employ advanced technologies.  In the
case of HSS, advanced technologies will be necessary to keep up with
evolving civilian standards of care.  However, over reliance on technolo-
gy in developing future HSS capabilities ought to be avoided since some
future health technologies may turn out to be too expensive or not viable
for military applications.40 For dental HSS, this caveat means that well
qualified personnel will remain the core of the dental capability module
rather than the equipment.

Nevertheless, the current fleet of MDCs is three decades old in design,
and in need of replacement.  The standard of care expected from deployed
CF HSS for future missions will be equivalent to the standard of care
accessible to most Canadians within one or two hours.41 For dental HSS,
this requirement means that deployable dental capability modules must
keep up with the technology of a modern civilian dental office.  The 
current MDC is falling behind in this regard.  Of particular interest will be
information management and telecommunications, two areas noted as
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important for research and development in Strategy 2020.42 For dental
HSS, the deployed module must have access to computerized dental
records to remain both up to date technologically and able to comply with
legislative requirements for health record keeping.43 The patient’s same
full digital record would then be available across the continuum of in-
garrison and deployed dental HSS.  At present, the deployed team 
generates a temporary paper dental record and does not have access to the
full paper dental record.  A digital radiography capability will also be an
important means of exchanging information between deployed dental
teams and specialists at home, and will have lighter equipment 
requirements than traditional film radiography.44

Another area of interest related to modernization will be future standards
for infection control and environmental protection.  The current MDC
was designed when these factors were of lesser concern than they 
are today.  Since high infection risk treatment will be performed 
in the replacement MDC, the shelter must have surfaces that are 
easily disinfected to modern infection control standards.45 From an 
environmental protection perspective, the wastewater generated by 
dental treatment must be safely stored and disposed of when proper 
facilities are available to the deployed module.  As is becoming the 
standard in the civilian sector, mercury will also need to be separated from
this wastewater.46

In addition to its equipment, training for the personnel of the dental 
section in 2020 will have to reflect modern practices, both military and
civilian.  One necessary step will be to update the tactical doctrine 
concerning the future dental HSS module.  Current doctrine described in
the 1992 publication Dental Services in Battle is out of date.47 It should be
updated after the operational HSS doctrine currently being promulgated
is ratified.48 The updated doctrine should have useful and up to date
information on dental subjects such as infection control and military 
subjects such as the future battlespace.  It should also emphasize the 
dental capability module as the fundamental building block for dental
HSS.
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STRATEGY 2020 OBJECTIVE: INTEROPERABLE

To enhance interoperability, Strategy 2020 seeks to:

Strengthen our military to military relationships with our 
principal allies ensuring interoperable forces, doctrine, and C4I
(command, control, communications, computers, and intelli-
gence).49

Interoperability with the armed forces of our principal ally, the United
States, is recognized as being of pre-eminent importance in Canadian 
doctrine.50 For dental HSS in 2020 this objective means having similar
capabilities as the three US Dental Corps.

Currently, dental HSS interoperability with US forces is fair.  Some 
equipment is used in common between the CFDS and its American coun-
terparts in their three services, and the dental treatment capabilities of
deployed sections are essentially the same.  Furthermore, Canadian 
dental officers do most of their post-graduate training, in particular for
Advanced General Dentistry, which is a major speciality occupation for
both forces, at US Army dental training facilities.51

However, there are some developments concerning our interoperability
with the United States that could prove to be a difficulty in 2020.  US
Armed Forces dental officers have a paramedical role as triage officers 
in mass casualty situations that could arise during any warfighting or
unstable peace support mission.52 Current CF HSS doctrine recognizes a
paramedical role for dental officers, but the specific role of triage officer
in mass casualty situations is at risk of being lost.53 This discrepancy may
limit the future ability of Canadian dental officers to operate within
American HSS facilities. 

Canada does meet, and should be able to continue to meet, the specific
capabilities specified for NATO nations in deployable Role 1 to 3 dental
care.54 However, as treatment roles become increasingly blurred, the 
treatment requirements will remain, and CF dental HSS modules must
continue to fill them.  Interoperability with nations other than the United
States could be problematic because the standard of dental care in some
parts of the world is in many ways dissimilar to that of the US and
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Canada.  The practical implication of this fact for 2020 will be that if
Canada is involved in a combined mission with nations for which this
lower standard is a concern, then the CF will be obliged to ensure that its
personnel receive care of an acceptable standard.  This situation will be
more likely to arise in the future as more countries join NATO.

CONCLUSION

The CFDS must meet the strategic objectives laid out in Strategy 2020 of
globally deployable, modernize, and interoperable.  The CFDS should,
therefore, develop a new dental capability module, consisting of one 
dental treatment section and associated replacement MDC, as the 
standardized and sophisticated building block on which to structure 
dental HSS to overseas missions.  The dental capability module should be
able to accomplish all tasks for dental Roles 1 through 3, and the MDC
for the 2020 dental capability module should be flexible enough to deploy
in a variety of modes as the mission demands and available transport
allows. For simplicity, the same dental and support equipment should be
used in all of these modes.  Moreover, deployed dental capability modules
must have excellent communications ability and be able to operate 
independently.  

To replace the aging MDC fleet, the new dental shelter and its associated
equipment should be modern, including advanced computer technology
for patient records.  The future dental module must meet 2020 civilian
standards in infection control and environmental protection.  Further,
dental tactical doctrine should be updated to reflect the emphasis on the
dental capability module, and dental personnel must be well trained as
both clinical and military professionals.

The CFDS is capable now of limited interoperability with the armed
forces of the United States. This capability should be enhanced.  Likewise,
while CF dental HSS meets the standards of our NATO allies, we must
also continue to ensure that Canadian dental standards of care are 
available to CF personnel on all combined deployments.  The CF should
be prepared to be the lead nation for dental support when the Canadian
standard of dental care is not readily available from contributing coalition
partners.
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Seeing these recommendations fully realized would not be a simple task.
Dental HSS benefits from being part of a larger HSS organization through
access to necessary but non-integral capabilities.  At the same time, 
the need for conformity within this HSS organization may inhibit the
application of solutions specifically suited for dental HSS.  Of course, 
fiscal realities also remain a limiting factor.  The CFDS has a proud 
history of support to Canada's overseas military deployments and to 
continue to fulfill this role dental HSS to overseas missions must meet the
vision and strategic objectives of Strategy 2020.   
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CHAPTER 7

FIGHTING FIT: SUSTAINING THE FORCE BY FIXING
AFLOAT HEALTH SERVICE SUPPORT ON THE JOINT
SUPPORT SHIP

Commander Rebecca Patterson

Regardless of the location of medical support facilities in any lit-
toral strategy, however, a historical perspective remains: the sick
and injured are perishable cargo and the ordinary rules of logis-
tics cannot be applied to them.1

Captain Arthur Smith, Medical Corps, US Naval Reserve (retired)

INTRODUCTION

Detailed planning is underway for the Canadian Navy’s Joint Support Ship
(JSS), a replacement for the aging Preserver Class Auxiliary Oil
Replenishment (AOR) vessels.  The JSS will be a multipurpose ship that
will provide surge sealift, underway replenishment, and support to forces
ashore.  It will include a level of medical coverage that exceeds anything
currently provided by the Canadian Navy.2 With the announcement in
June 2006 of $2.9 billion for the JSS project, the first of three vessels is
scheduled for completion in 2012.3 Once deployed, the JSS is expected to
provide a comprehensive joint capability to a Canadian Forces Task
Group, and has the potential to serve as a leader in the drive towards
establishing Canadian Forces (CF) joint operational capability.4 Paul
Mitchell underscored the potential significance of the JSS when he stated,
“the JSS may mark the transition of the Navy…to a more land-support-
oriented mission.  It also may drag the entire Canadian Forces kicking
and screaming into being a fully fledged joint institution.”  With the exist-
ing AORs rapidly reaching the end of their life cycle, the JSS project, as
the vanguard of future CF jointness, is facing considerable pressure to
meet the timelines for the production of the first ship.5
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The JSS Medical Capability Working Group identified an operational
requirement for an enhanced surgical and hospital capability on the JSS
from what is currently available on the existing AORs.  A limited Role 3
capability,6 in the form of an integral JSS Afloat Advanced Surgical Centre
(AASC)7 has been identified to meet the potential force planning 
scenarios of the future.  This capability can be increased to accommodate
a scalable, modularized, joint Enhanced Afloat Advanced Surgical Centre
(EAASC)8 should the operational requirement exist. However, the 
delivery of sea-based joint limited Role 3 health service support (HSS) of
this scalability and capability is a new and exciting venture for both the
Navy and the CF.9

The challenge to effectively utilize this resource- and space-intensive
capability will be directly impacted by the multipurpose function of the
JSS.  Multiple, divergent taskings required from a single JSS will result in
competing and sometimes incompatible demands being placed on the
platform. This will be particularly true if a role 3 HSS capability has been
committed to a Joint Task Force (JTF) operation. The JTF Commander
must therefore exercise extreme caution when assigning other tasks to the
JSS to prevent the undermining of the theatre HSS, as the JSS-based Role
3 capability will likely be the only CF capability of this type in the Area
of Operations (AO).10 Resolving the debate of how and when the sea-
based Role 3 HSS capability is to be employed will be essential to prevent
the afloat medical facility from becoming, in Mitchell’s words, a “white
elephant” that consumes limited financial and human resources while
offering little added value.11

Enhanced joint sea-based medical capability will be an efficient use of
scarce HSS resources if HSS planners and JTF Commanders adhere to the
concepts of operational HSS planning and delivery and commit, prior to
construction, to utilizing the capability effectively.  This chapter will
demonstrate that adherence to these concepts has the potential to impact
the multipurpose function of the JSS by limiting its mobility, and there-
fore, its ability to carry out other activities for the Naval Task Group.
These limitations must be acceptable to the JTF Commander prior to
leaving the homeport in order to ensure that joint, sea-based Role 3 HSS
is an operational capability rather than an operational liability to the JTF
Commander.

142                                                                                                  THE OPERATIONAL ART

CHAPTER 7 FIGHTING FIT

Operational Art_3.qxd:Operational Art_pt1.qxd  12/29/09  12:53 PM  Page 142



Operational commanders forecast battle casualty rates and exercise
responsibility for the health and welfare of the force as part of Force
Health Protection, and they exercise this responsibility through the HSS
supporting elements.  The primary objective of force health protection is
to conserve the fighting strength of the force through the spectrum 
of health services - from preventive health measures to delivery of
advanced medical and surgical care for the sick and wounded.12 During
expeditionary operations, health service support, with few exceptions, is
provided by CF Health Services personnel and equipment because relying
on other nations to provide operational HSS is, in general, neither reliable
nor morally acceptable for the CF.13 Every effort is made to provide 
CF-based health care, and the JSS has the potential to be a more efficient
platform to deliver this care when compared to the existing land-based
Advanced Surgical Centres (ASC) or the minimal capabilities existing on
the current AORs.  

In order to provide context for the discussion, this chapter will provide an
overview of the current status and issues surrounding the JSS project and
briefly address the future of modern littoral warfare. This chapter will not
address either the issues concerning the utility of other JSS capabilities 
or the integral sick bay capabilities of the JSS, rather it will focus 
exclusively on the issues surrounding sea-based, joint Role 3 HSS capabil-
ities as the size and extent of this capability is a new venture for the CF.
The chapter begins with a background discussion of factors related to the
threats, risks and benefits of situating Role 3 HSS on a sea-based platform
that must be considered by JTF Commander prior to deploying the JSS 
on a medical mission. This will include a discussion on the issues 
surrounding the employment of a large medical capability on a non-
Geneva Convention-protected platform, as the JSS will not be designated
as a hospital ship.  A brief discussion about the future of sea-based HSS
will then be provided, followed by a review of the concepts of HSS 
planning that, if properly adhered to, will impact the multipurpose 
function of the JSS.  These critical concepts include timely access to
health care, the “Golden Hour” for surgical intervention, and evacuation
of casualties to and from the JSS platform. Finally, risk mitigation 
strategies will be briefly discussed, with the aim of suggesting ways in
which to support the multipurpose function of the JSS without unduly
placing casualties at risk of increased mortality or morbidity. The 
context of this chapter is based on the worst case peace support operational
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scenario where land and sea-based threats place the JSS at risk, as this will
be the situation when multi-tasking capabilities will be critical to the 
CF. This context will also serve to illustrate the identification of the 
conditions that must exist in order to make sea-based Role 3 HSS a force
enabling capability, rather than liability.  

THE JSS CONTEXT

Knowledge of the JSS outside of the Canadian Navy is limited. An under-
standing of the issues surrounding the JSS concept and employment will,
therefore, provide context for the operational requirement for sea-based
Role 3 HSS. The Navy has envisioned the JSS as a multipurpose, combat
capable ship that can provide strategic sealift, underway replenishment,
and a command and control capability for a variety of joint and combined
operational scenarios.14 The JSS will be capable of contributing to 
operational requirements for the full spectrum of domestic, continental
and international planning scenarios, including Arctic operations, as a
result of first year ice breaking capability.  Most importantly, the JSS 
will “contribute significantly to the modern task-tailored and globally
deployable combat capable forces” by meeting the replenishment and
sustainment requirements of both the Canadian Naval Task Group and
joint air and land based forces.15

Conceptually, the joint multipurpose function of the JSS is sound but, as
is often the case with complex capability issues, the “devil is in the detail”
when it comes to operationalizing how these concepts are going to apply
and how the JSS will function in a joint operating environment.  Lack of
joint doctrine compounds the challenge of realizing the full extent of the
JSS supporting capabilities, especially for the Army.16 Though the Army
continues to question the utility of the JSS as a result of the limited 
capability to lift equipment and personnel at the same time, both the
Army and Air Force have committed to the conceptual utility of the JSS.17

This conflict between conceptualization and employment is most clearly
highlighted by a dichotomy between the requirement for a high readiness
fleet support ship and a low readiness Army cargo ship.18 As will be 
identified later in the chapter, utilizing a sea-based EAASC will impact 
significantly the flexibility of the JSS to be used for other tasks, such 
as sealift capability for forces ashore.19 To be a truly cost-effective, multi-
purpose, joint capability, the JSS must be capable of performing more than
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one task concurrently when deployed in all but exceptional circum-
stances, such as the EAASC role.  Until Canadian joint doctrine is 
developed to explain how the JSS will be integrated into the Task Group
and how the Task Group will “transport, protect and support land and air
units ashore,”20 the ability to determine the exact requirement for a 
JSS-based Role 3 HSS capability will prove challenging.  

FUTURE BATTLESPACE

The characteristics of the post 9/11 security environment will affect the
ability of the JSS to carry out a multipurpose function by placing restric-
tions on mobility and by increasing requirements for external force pro-
tection. The future battlespace must also be a key risk management con-
sideration for operational planners when determining the employment of
sea-based Role 3 HSS.  The “inextricable relationship between events on
the land and those at sea” can place the JSS in an increased threat situa-
tion, and, therefore risk the HSS capability.21 This relationship was clear-
ly illustrated by Commander Steve Bell when he stated that:

Most of maritime warfare in the near term is likely to take place
in coastal or littoral zones as it has for most of history.  In 
the past, littoral zones were interpreted to be the narrow strip 
of water bordering a state’s coast.  That definition, however, 
has evolved to the point where littoral areas are now considered
to extend from well inland out over the continental shelf and 
in some cases to the limits of the national economic zone…
These zones create unique challenges – manoeuvre room is lim-
ited, warning times are reduced, and acoustic conditions are 
difficult…In this new security environment naval forces will 
face threats from asymmetrical weapons and forces…these 
are all serious threats and are extremely difficult to protect
against.22

In these conditions, the JSS will be “a large and high value unit that is
likely to be a primary target for such attacks.  As a result…JS [Joint
Support] vessel(s) would need adequate self-protection capability to 
provide warning and defence.”23 As the vast majority of the world’s 
population lives within reach of a coastline, the ability of the JSS to 
operate within the littorals will place it in high demand to fulfill multiple
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tasks.  The risk to the JSS operating in an environment characterized by
unconventional strategies, as described by Bell, and the unprecedented
reach and lethality of weapons, will form a key aspect of determining
when sea-based Role 3 HSS can and should be utilized. 

Smith summarized the threats to naval forces when he stated that “in
future littoral warfare, air, sea and ground launched missiles, as well as
mines and other familiar weapons, will create a tactical environment of
unparalleled complexity.”24 As advances in technology are made threats,
such as those from “smart mines,” anti-ship missiles, torpedoes, tactical
aircraft, and weapons of mass effect,25 may result in large slow sustain-
ment ships moving seaward to protect against an “enemy who sees 
sustainment as the assault forces’ Achilles heel.”26 This comment is well
supported by history, and can be highlighted by the experience of the
Royal Navy during the Falklands conflict.  Out of 23 Royal Fleet Auxiliary
(RFA) vessels in theatre, six were successfully attacked by either 
shore-based or air-launched Exocet missiles. The mean casualty rates for
both Royal Navy warships and RFA vessels averaged 8.26 sailors Killed in
Action and 5.78 sailors Wounded in Action per strike.27 Despite the brief
duration of the Falklands conflict and inferior enemy capability, these
rates were similar to those experienced by the US during Second World
War Pacific operations.  Such rates highlight both the increased risk of 
littoral operations and the fact that “contemporary changes to ships may
not make a difference to the number of casualties sustained when an
adversary is able to penetrate air defences.”28 Identifying specific threats
to sea-based HSS during the operational planning process will ensure that
the HSS capability will not be unduly exposed to attack and possible
destruction during littoral operations.

THREATS TO SEA-BASED HSS  

Protecting health services assets from attack is a fundamental aspect of
HSS planning.  This protection is offered under the Geneva Conventions,
and, therefore International Law, for those who display the Red
Cross/Crescent on HSS elements - even if it is not openly displayed.29

For example hospital ships displaying the Red Cross/Crescent, using
restricted communications, advertising the ship’s location and restricting
mobility indicates the non-combatant and neutral status of all personnel
and assets covered.  Geneva Conventions protection comes with the
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implicit understanding that HSS personnel and assets will not in any way
aid or participate in combat.  

Though HSS elements are entitled to protection, the protection will cease
if the HSS elements are deemed to be committing a hostile act.30 The JSS
will not be a hospital ship, as defined under the Geneva Conventions and
will be considered a combatant ship as a result of the multipurpose 
function to support combatant forces. Simply put, co-locating combat and
HSS elements places the capability at increased risk of a deliberate or 
accidental targeting. A successful enemy strike against the JSS will not
only make casualties of the ship’s crew and embarked medical staff, but
will potentially eliminate the only Canadian Role 3 HSS in the AO.
Therefore, it is very important to explore the risks and benefits of 
locating a Role 3 HSS capability on this type of non-traditional, 
non-Geneva Conventions protected platform before deploying with this
capability.  While the CF has no plans to construct a hospital ship, the
lessons learned from previous conflicts help to illustrate risks and 
benefits of sea-based Role 3 HSS in an asymmetrical threat environment.  

A review of enemy action taken again Geneva Conventions-protected HSS
elements on sea and land indicates that displaying the Red Cross/Crescent
does not necessarily provide protection from attack, yet it may significant-
ly restrict the movement and flexibility of HSS elements.  The history of
the hospital ship, which has been the backbone of traditional naval Role
3 HSS for many nations, provides an important perspective on the protec-
tive value of the Red Cross/Crescent in symmetric threat environments.
Large, slow moving hospital ships, painted white and prominently
marked with large Red Crosses/Crescents and afforded protected neutral-
ity (and non-combatant status) under the Geneva Conventions have not
fared well in past conflicts despite their protected status.  No fewer than
28 clearly marked hospital ships were sunk during the First and Second
World Wars as a result of mine and torpedo attacks.31 Modern day exam-
ples of the protected status of the Red Cross/Crescent in asymmetric
threat environments are no more favorable.  During the conflict in
Chechnya, insurgents deliberately targeted and destroyed soft-sided
ambulances, medical posts and medical evacuation helicopters.32 While
no modern examples of deliberate targeting of clearly marked protected
vessels can be found, the insurgents in Chechnya reflect one of the 
dangerous faces of modern asymmetrical warfare.  It is reasonable to
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assume that hospital ships will not fare any better than their forbears in
the 21st century battlespace where long-range missiles will be readily
available and unconventional tactics may be used to indiscriminately
inflict the greatest possible damage to Allied and coalition forces. Clearly,
protected status under the Geneva Conventions is only as good as 
the desire of the enemy to act in accordance with international laws; in
the absence of such a desire, a hospital ship could prove to be an inviting
target.  

Geographical separation is one of the few protective options available to
Geneva Conventions-protected hospital ships in any operational scenario,
and would be one of the defensive postures available to the JSS in 
an increased threat environment. During Operation Iraqi Freedom in
2003-4, the US Navy’s hospital ship Comfort was located outside of the 
littoral AO.  Evacuation of casualties to the ship proved challenging as a
result of the large distances from shore-based staging facilities, dust
storms and the general threat level.33 Though Geneva Conventions-
protected vessels should enjoy freedom from attack and freedom of 
movement, history has shown that the operational restrictions of Geneva
Conventions-protected ships severely challenge the JTF Commander’s
ability to provide Role 3 HSS to the JTF.  Lack of mobility and geograph-
ical separation, as a result of asymmetrical threats, restricted communica-
tions, and inability to return recovered troops directly to battle suggest
that the concept of the hospital ship may become an anachronism of past
symmetrical wars. 

Understanding the risks and benefits of delivering sea-based HSS both
with and without the protected status of the Geneva Conventions will
allow operational planners to better manage the risk of providing 
JSS-based HSS for any operational planning scenario.  If, as Nordick
states, sea and air superiority will be secured prior to launching a land
campaign, then future threats to naval forces will be significantly
decreased.34     Threats from mines, submarines and shore based missiles,
however, are still difficult to eradicate.  Consequently, the threat level
from sea, ground and air will continue to require careful consideration
prior to committing sea-based Role 3 HSS. Additional taskings, such as
underway replenishment and sustainment, might necessitate that the JSS
move into a position that may place the vessel within enemy weapons
range in order to sustain naval combat operations. If operational 
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commanders determine that the elevated threat level places the HSS 
capability at high risk despite the force protection provided to the JSS
from other warships, then serious consideration must be given to moving
the HSS task elsewhere. This is a costly challenge to these other JSS 
functions given that, generally, only one JSS will be deployed as part of 
a Canadian Naval Task Group at one time and “without the ability to 
re-supply its warships at sea, the Canadian Navy would be hard pressed
to sustain a naval operation.”35

ROLE 3 HSS OF THE FUTURE

The challenges of operating in littoral zones have caused Allied navies to
rethink how to more effectively provide sea-based HSS to the sick and
wounded. The realities of modern national, continental and international
operations, coupled with the fiscal realities many nations are facing have
resulted in innovative, risk-managed approaches to HSS delivery at all 
levels.  Necessity has long been the catalyst in HSS evolution.  In the
Second World War, tank landing ships (LSTs) were converted to forward
surgical ships, and later used to help control the flow of casualties to the
rear.  They were flexible and mobile, and proved to be relatively safe from
attack despite their absence of Red Cross markings and stationing in 
the littoral zone.36 One of the first Canadian examples of using a non-
hospital ship to provide medical care occurred during Canadian 
participation in the United Nations Emergency Force during the Suez
Crisis in 1956. The Canadian aircraft carrier, HMCS Magnificent, was
equipped to “provide a small hospital to accommodate the sick and
injured in the force.”37 The best example of recent HSS innovation, and a
model for the current medical capabilities of the JSS, comes from the
experience of the Royal Navy during the build up to Operation Desert
Storm in 1990. Sea- and land-based casualty projections indicated a
requirement for increased Role 3 medical capability, and the Royal Fleet
Auxiliary (RFA) Argus, originally built as a sea training ship, was 
converted into a multipurpose casualty receiving ship that contained a
100 bed, Role 3 medical facility. Due to its proximity to land-based 
medical staging facilities, the Argus proved to be an extremely efficient in
its mission.   Additionally, it enjoyed protection from the naval Task
Group, greatly increasing the manoeuvrability and flexibility of the 
platform.  RFA Argus’ successful mission was credited to the employment
of a “gray hull” (non-Geneva Conventions protected) vessel.38 The Royal
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Navy’s experience with the Argus in Iraq in 2003 proved once again that
the risk of losing Geneva Conventions-protected status in favour of the
manoeuvrability and relative protection of a “gray hull” was advantageous
in the delivery of role 3 HSS in the context of modern conflict.39

The German Navy recently followed suit and completed construction of a
Role 3 medical facility on the multipurpose auxiliary ship, the FGS
Berlin.40 It is unclear how the multipurpose functions of the Berlin will be 
impacted by the presence of a Role 3 HSS function, but it will be worth
monitoring German progress as the FGS Berlin’s multiple sustainment,
replenishment and medical capabilities most closely reflect those of the
JSS. As our Allies have demonstrated, the risk of trading Geneva
Conventions protection for manoeuvrability and flexibility of a combat-
ant ship has resulted in timely access to Role 3 HSS.  Employed correctly,
with careful consideration given to the operational situation and 
appropriate risk management, Canadian sea-based joint Role 3 HSS is
poised to deliver significant benefit to CF expeditionary forces.

PROVISION OF SEA-BASED HSS 

The preceding discussion has focused on factors that require careful 
consideration prior to embedding joint Role 3 HSS within the JSS 
structure, and has addressed the critical force protection issues once the
JSS deploys. This final part of the chapter will focus on the general 
concepts of HSS planning that must be considered once the commitment
has been made to employ joint sea-based Role 3 HSS.41 Adherence to these
concepts will not only maximize the survivability of the sick 
and wounded (the key function of Force Health Protection) but will 
ultimately determine the degree to which the JSS will be able to carry out
other roles and tasks once committed to a medical mission. Smith 
summarized the challenges associated with balancing competing 
operational requirements and effective HSS delivery as follows:  

The important question to the commander of a littoral operation
is whether sea-based medical support mechanisms on hand 
will adequately support casualty retrieval and survival – or 
conversely, lead to premature death and protracted, complicated
morbidity among those who survive their initial injuries.42
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The manoeuvrability of the JSS, scalability of the medical capabilities,
integral helicopter casualty evacuation capability, and the high readiness
state of the JSS make adherence to HSS principles and precepts potential-
ly easy for planners. Further, adhering to them will provide the JTF
Commander with a framework to determine what other roles the JSS can
perform without unduly jeopardizing Role 3 HSS.  

The JSS will be a highly mobile platform designed to carry out a number
of sustainment and supporting tasks to both Canadian joint and naval
forces. Operationally, the JSS will provide the Joint Task Force
Commander with “flexibility in decisions regarding timing and location
of troop committals, and provides options in countries with non existent,
poor or overburdened infrastructure.”43 The mobility of the JSS will result
in the ability to deliver not only sustainment, but also early in-theatre 
surgical support within close proximity to the combat zone. The JSS also
will possess the ability to support both sea and shore-based casualties. At
present, it is unrealistic to assume that the JSS will be used as amphibious
support for high intensity, high casualty land battles,44 but as Gouge
pointed out, “providing care to early casualties will be critical to mission
success at the time when the medical footprint is extremely limited,”45

and this is a task the JSS enhanced medical capability can certainly 
perform. However, the challenge of constructing a multipurpose ship in
the absence of joint doctrine or awareness of future JSS missions may
place different tasks directly in conflict with one another.  While the lack
of doctrine may compromise its desired capabilities once the role of the
JSS is fully realized, a general lack of understanding of HSS planning 
factors by personnel outside of the Canadian Forces Health Services may
not only impact casualty survivability and long term morbidity, but also
on the ability to prioritize competing demands.46 Therefore, joint doctrine
for the JSS must be developed and agreed upon by the Army, Navy and Air
Force in order to help reduce conflicting demands on the JSS capabilities
once deployed.

TIMELY ACCESS TO HEALTH SERVICE SUPPORT  

The concept of “humans as perishable cargo” continues to be relevant in
the battlespace of the future. Many factors, such as the battle rhythm,
environmental conditions, and lack of casualty evacuation assets, will 
significantly challenge the ability to provide timely HSS from the JSS 
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platform.   The main principle underpinning the roles of HSS delivery is
that the highest role of care should be provided as close to the point of
injury, commensurate with the tactical situation.  The roles of HSS exist
within a progressive system of casualty care that takes casualties from the
point of injury to the level of care dictated by their medical status.
Casualties continue to progress through the HSS system until they 
are ready to return to duty or be transferred out of the AO for further
treatment. This stepped approach to HSS is utilized by our NATO and
coalition allies, and helps to facilitate interoperability when working in 
a joint and combined environment. While there are variations in the
terminology used to identify the roles of HSS between individual NATO
and coalition allies, the capabilities remain consistent.47 Simply put, the
capabilities delivered at the different roles of Canadian HSS, in addition to
the continuous and progressively more complex nature of the medical
care delivered, optimize the survivability of the sick and wounded while
assisting commanders to clear the battlespace by either evacuating the
severely injured or returning the recovered to duty.48 According to Smith
and Llewelyn, “when a field medical system is functioning efficiently, it
should be able to ‘fix [treat] forward’ to prevent itself from becoming a
giant evacuation conduit through which experienced soldiers and
marines pour out of the theatre to rear echelon health care facilities.”49

The JSS will provide a platform that can treat forward and, as it is not 
designated as a hospital ship, it can return the recovered directly to duty
with their units. Roles of care are inextricably linked with trauma 
management concepts and to the timelines of evacuation from point of
injury to surgical intervention, and non-medical taskings must take into
account these concepts.

THE GOLDEN HOUR

The critical period of time available to deliver resuscitative HSS to battle
casualties is inversely proportional to the severity of the injury.  As Smith
stated, “Without early medical treatment (an extremely ‘time sensitive’
reality) some unstable casualties will die, and the wounds of others will
become seriously complicated disabilities.”50 He goes on to state that up
to 20 percent of combat casualties die as a result of lack of surgical 
treatment for surgically correctable injuries.51 The term “Golden Hour”
has been used to define the time period when the casualty should receive
initial lifesaving resuscitative trauma care. Though the term is somewhat
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misleading in the case of penetrating trauma, such as ballistic injuries
(gunshot wounds, for example), it adequately indicates the requirement
for rapid evacuation and care of the casualty.52 The Canadian ratification
draft of HSS doctrine mirrors Smith’s comments in regard to the 
importance of urgent intervention. The doctrine has interlinked the 
precepts of time and evacuation, and has reinforced the concept of the
“Golden Hour,” going on to further indicate that the acceptable time limit
to complete surgical intervention for non-life or limb threatening injuries
is six hours.53 The manoeuvrability of the JSS makes it an ideal platform
on which to locate joint Role 3 HSS so that these treatment timelines can
be met.  However, JSS manoeuvrability and the requirement to multi-task
the JSS has the potential to also extend the lines of casualty evacuation to
a point where sea-based HSS is, in effect, no longer accessible.54

Depending on the mission scenario, providing sea-based joint Role 3 HSS
could significantly restrict the movement of the JSS and will ultimately
impact either the medical task or other sustainment and replenishment
functions.

EVACUATION

The most critical vulnerability of any HSS plan is the ability to evacuate
casualties to and from the JSS platform.55 From an HSS perspective, the
chain of evacuation and treatment starts from the point of injury, and is
directly influenced by the tactical, environmental, and geographical 
situation along with the extended lines of communication to be covered
in a littoral environment. According to current plans, JSS-based maritime
helicopters and surface boats will be made available for casualty transfer
if the JSS is committed to a medical mission.56 The availability of ships’
boats, as a method of transport for casualties able to tolerate this 
mode of transport will greatly enhance the flexibility of the HSS plan; 
however, as the type of casualty most likely evacuated to the JSS will be
too unstable to tolerate transport in a surface watercraft, access to tactical
air medical evacuation will be essential.  Additionally, if medical estimates
indicate increased casualty rates, the large distances to be covered in a
littoral environment require nothing less than a dedicated on-call 
evacuation helicopter.57 This requirement will result in fewer helicopters
being available for other taskings.  The ability of the JSS to operate 
within the littoral zone in addition to ready, if not immediate, access to
evacuation resources, will help to maintain the proximity of HSS to the
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point of injury. Nevertheless, if the JSS moves beyond the effective range
of the maritime helicopter, access to evacuation assets will cease to be a
mitigation strategy for increased distances caused by attending to other
tasks, and is an issue that must be addressed prior to completing any
other taskings.   

The multi-layering of tasks on a limited platform may result in the 
inability to commit to two or more major tasks without degrading support
to other.  This multi-layering may prove particularly problematic for
delivery of HSS if the JSS moves outside of the geographical area of 
land-based supported elements for a period of time deemed too long by
the medical estimation process. It is likely that Canada will deploy as part
of a coalition or Allied operation, but HSS planners must identify for the
JTF Commander situations when multiple task commitments will result
in the chain of evacuation extending beyond the six-hour surgical inter-
vention window. In this case, the Task Force Surgeon must be able to 
designate alternate coalition Role 3 facilities to support the Task Group.
This could prove to be challenging if allied or coalition partners fail to
reasonably meet the Canadian standard of health care.58 However, if no
acceptable alternate sources of coalition Role 3 HSS can be found, 
sea-based Role 3 HSS may prove to be an operational liability and a 
strategic “red card” that limits the JSS’s mobility and flexibility to perform
other tasks.59 Integrating the Task Force Surgeon into the JSS-based Joint
Headquarters will ensure timely medical advice is given to the Joint Task
Force Commander and will allow the Task Force Surgeon to exercise 
better operational control of all HSS assets in the JTF.60

Mitigating the risks to the sick and injured caused by delays in the chain
of evacuation is very important in light of requirement of the JSS to 
provide joint, Role 3 HSS to sea- and land-based forces in some 
operational planning scenarios. Weger proposes a rethinking of how HSS
is staged and delivered to the land forces that are equally relevant 
to maximize the sea-based HSS capability and to provide additional 
flexibility for the JSS to perform other non-medical tasks from the 
platform. Although a concept not yet in use in Canada, Weger advocates
moving rapid surgical intervention as far forward as the tactical situation
permits.  In this situation, HSS would be delivered by a mobile Forward
Surgical Team (FST), ideally controlled and deployed with their 
equipment from the JSS platform.  In the current fiscally restrictive 
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environment, it is likely that only one Canadian land- or sea-based
Advanced Surgical Centre will be available within the AO at any one
time.61 Using an FST would serve, therefore, to not only make the land-
based medical footprint smaller and more maneuverable, but would also
ensure limited HSS resources are effectively used and services are not
unnecessarily duplicated.  The potential effectiveness of the FST is high-
lighted by the US and UK who currently utilize FSTs. They have reduced
death and disability rates of injured soldiers and sailors as a result.62

If Canada adopts this approach, casualties will still require continued
evacuation to, and treatment from, the AASC, but initial life and limb 
saving intervention by FSTs will have occurred earlier, thereby slightly
reducing the immediate requirement for maritime helicopter evacuation
capability while concurrently increasing the flexibility of the JSS for other
essential tasks.

CONCLUSION

The JSS is planned to be a highly mobile platform designed to carry out a
number of sustainment and supporting tasks to Canadian joint and naval
forces. The JSS could prove to be the first truly joint capability available
to the CF. The integrated medical capability will provide both the Navy
and Joint Task Force with a level of flexibility and mobility in the 
provision of CF HSS that has been previously unmatched.  Sea-based HSS
has the potential to provide the CF with a readily deployable, scalable
Role 3 HSS capability that will substantially reduce the logistical 
challenges presented by the relatively immobile medical footprint 
characterized by shore-based, Role 3 facilities. As a result of being 
integrated into the JSS structure, a sea-based HSS capability more 
easily meets the general concepts of HSS planning, particularly the 
requirement to meet the Canadian standard of care.  As the CF’s 
commitment to domestic, continental and international tasks increases in
tempo and complexity, the availability of sea-based, joint, Role 3 HSS will
be an efficient use of scarce HSS resources if HSS planners and 
JTF Commanders adhere to the concepts of operational HSS planning 
and delivery, and commit to utilizing the capability prior to construction
of the first JSS. 

While the JSS is, conceptually, a practical platform to deliver joint, Role 3
HSS from in the current and future littoral battlespace, protecting HSS
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resources from damage or destruction will be an essential consideration
for Canadian JTF Commanders prior to deployment, especially as the
AASC or EAASC maybe the only Canadian Role 3 facility in the AO.  The
asymmetric warfare tactics used by insurgents and terrorists in the 
post-9/11 security environment indicate that, even when carrying out a
medical mission, the JSS may prove to be an inviting target to an enemy
who wishes to inflict a large psychological blow to the opposing force.  In
such cases, force protection considerations may result in the JSS being
moved seaward, which may not only impact the ability of the JSS to carry
out multiple sustainment and replenishment tasks by placing restrictions
on the mobility of the vessel, but the geographical separation from 
land-based forces will likely take the JSS beyond the six hour time limit
acceptable for completing surgical interventions on the injured - a key
concept of HSS. 

A review of historical and current issues surrounding the delivery of 
sea-based joint, Role 3 HSS indicates that integrating and utilizing this
capability will likely result in decreased death and disability rates of the
sick and injured, as was the experience of the Royal Navy’s RFA Argus in
both Gulf Wars.  The risk of placing Role 3 HSS on the JSS will need to be
carefully weighed by operational planners to determine if the JSS is at an
unacceptable risk of being deliberately or accidentally targeted by sea- or
land-based weapons.  This evaluation will need to be made prior to
leaving home port as serious damage to or the sinking of the JSS has the
potential to eliminate the only source of Canadian HSS in the AO.  

The most critical vulnerability of any HSS plan is the ability to evacuate
shore- or sea-based casualties to and from the JSS platform. The concept
of timely access to care will be the key risk factor that a JTF Commander
and Canadian Naval Task Group Commander will need to consider when
determining what other tasks and functions the JSS will be able to 
complete in light of the operational scenario. As it is likely that only one
JSS will be deployed at any given time, the ability to mitigate the risk 
of increased morbidity or mortality to the sick and injured caused by
extended evacuation times, while maximizing the multipurpose function
of the JSS platform, will be essential. Integrating the Task Force Surgeon
into the sea-based JTFHQ to provide medical advice to the JTF
Commander and Canadian Naval Task Group Commander will provide a
realistic risk assessment.  Introducing Forward Surgical Teams as part of
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the HSS package, controlled by the Task Force Surgeon and deployed
from the JSS platform, will provide early life saving surgical treatment,
and will provide the JSS with greater mobility and flexibility to complete
other critical taskings. However, failure to address the evacuation issues
surrounding shore-based casualties will render sea-based HSS capability
irrelevant – or even hazardous to the casualties’ survival.  

Finally, the lack of comprehensive joint doctrine compounds the 
challenge of realizing the full extent of the JSS supporting capabilities as
the multi-layering of tasks on this limited platform may result in the
inability to commit to two or more major tasks without degrading support
to other tasks. The challenge to effectively utilize the resource- and 
space-intensive medical capability will be directly impacted by the multi-
purpose function of the JSS. Until comprehensive Canadian joint doctrine
exists, the medical capability is at risk of being under utilized, as other JSS
functions compete for primacy.  

The concept of “humans as perishable cargo” continues to be relevant in
the battlespace of the future. Many factors such as the battle rhythm, 
environmental conditions, and the access to casualty evacuation assets for
transport to and from the JSS will significantly challenge the ability to
provide timely HSS from the JSS platform. However, if maximally
employed and carefully balanced with other JSS tasks, sea-based, joint,
Role 3 HSS has the potential significantly improve the JTF Commander’s
ability to deliver force health protection to the Task Force while 
simultaneously providing sustainment and replenishment to forces on
shore and at sea. 
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CHAPTER 8

CFHS HEAL THYSELF: DEVELOPING STRATEGIC
HEALTH SERVICES LEADERS FOR THE MODERN
MILIEU

Colonel James C. Taylor

[Strategic leaders] must understand the operational imperative
of their mission, but they must also understand the other key
aspects of it, even if these may be less dramatic or less appealing
…credibility, visibility, accountability, responding to the effect of
changes in society, and interfacing with politicians, civilians and
the media. 1

General (retired) John de Chastelain,
former Chief of the Defence Staff

INTRODUCTION

Current Canadian Forces Health Services (CFHS) leaders must function
in a situational milieu that is significantly more complex than that of our
forebears because the knowledge and skill sets that made for highly 
successful leaders during the Cold War are no longer sufficient in today’s
leadership environment. The author’s generational cohort of CFHS 
leaders has been perhaps the most significantly impacted by the sea
change in leadership that overtook the Canadian Forces (CF) in the
1990s, having spent their developmental years as junior leaders in one
leadership climate, and their senior leadership years in another. The
author’s direct involvement in these events as they unfolded spawned his
interest in leadership and leader development in the CFHS organization.

One result of this interest was a research project, described here, that
sought to answer the question: How can the CFHS build a sustainable
strategic leadership capacity that can operate successfully in the fluidity
of our modern environment? Its associated sub-questions were:
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1.    What are the leader competencies required in the 21st century
battlespace?

2.    What are the current best practices in developing those 
competencies?

3.    What objective processes can the CFHS use to develop those
competencies in its own leaders?

This research project involved considering one of the key requirements,
namely strategic leader development, for the sustainability of an 
organization that has undergone significant internal transformational
change in recent years. This change has involved not only the structure,
but also the culture of the organization, and numerous departures from
the traditional roles of the subcultural groups that comprise it. One must
then add to these developments the foil of change that has taken place in
both the CF at large, as well as in the global military and civilian commu-
nities. These factors considered, the challenges of providing relevant and
sustainable strategic leadership in the CFHS are many and varied. It is
critical that the CFHS embrace new and effective leader development
practices or it risks a partial or full reversal of the transformational change
that has driven the CFHS in meeting its mission of promoting health 
protection and delivering quality care to the CF, anytime, anywhere.

Firstly, as the CFHS competes to be an employer of choice within a
shrinking target recruiting demographic, along with the changes in the
education, expectations and perspectives of Canadian society in specific
and global society in general, leadership approaches have evolved from 
an authoritarian and transactional model to a participative and transfor-
mational model. Further, with the change in role from preparing to be a
front line participant in a continental “force on force” mission model 
in northern Europe, to the current “asymmetric force” mission model 
for peacemaking and peacekeeping around the world, the required 
intellectual and social skill set model that defines the required capacities
of an effective leader has changed. Superimpose on this complex milieu
the technologically-, legally- and politically-charged environment that has
blurred the lines between the strategic and tactical levels of operations,
and it becomes readily apparent that a new paradigm of identifying, 
developing and empowering the strategic leadership of the CFHS must be
created.
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The work described in this chapter applied qualitative research methods
to explore a variety of complementary sources, venues and schools of
thought, and sought to synthesize a preliminary road map to the future
that would assist in the assessment, development and learning of others
as they prepare themselves, and are prepared by the organization, to meet
the challenges of providing a sustainable CFHS strategic leadership 
capacity. Following an overview of the related literature on competencies
and best practises, qualitative data was gathered on these two areas using
a structured interview tool. The interview participant cohort comprised
senior CF officers and DND academics with expertise in the area of 
leadership. Individual responses were combined and themed to produce
the first-order data, which was then compared to the literature; a draft
CFHS strategic leader development framework was then synthesized from
these data. A focus group tool was then employed, involving an external
facilitator and an internal CFHS participant cohort, to review the draft
framework. Group responses were themed to produce the second-order
data, which was then related back to the literature to produce the final
framework. For reasons of brevity, the full literature review and the
detailed research methodology are not presented here.2

The aim of this project was to continue the organizational discussion on
a longstanding issue from a fresh and informed perspective, producing an
innovative way ahead to be considered for implementation by the 
CF Health Services Group Commander. This project has produced a 
conceptual leader development model for the future that is designed to
meet the needs of CFHS and that is a more systematic and evidence-based
approach than has been used in the past. The model can contribute to 
the development of organizational expertise, in the areas identified, 
of potential strategic leaders and their subsequent and appropriate 
development through the processes of succession planning, training, 
education and mentoring. The model can also be used to replace 
historical CFHS leader development practices that have been recognized
officially as no longer appropriate to contemporary challenges. Naturally,
in a research activity of limited scope and duration such as this one, it was
not the author’s goal to attempt to produce a comprehensive treatise on
leadership competencies and/or development practices; these exist 
elsewhere. The focus of this work was to establish a sufficient knowledge
base, through a selective overview of the associated literature, to ask a
credible question of reasonable scope on behalf of the CFHS organization,
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and then to apply a reasonably rigorous qualitative research process
involving both internal and external stakeholders in order to produce an
organizationally-derived outcome of reasonable validity. Hence, while the
core of this work was the organizationally-focused and people-oriented
opinion data provided and evaluated by participants with the appropriate
expertise and a genuine interest in its outcome, the production of 
this data was guided by, accented, and considered in the context of the
selected references in the literature. The outcome, in the form of a series
of general recommendations, should thus be relevant to CFHS in its
efforts to improve its leader development practices. The results and 
conclusions of the study are summarized briefly next to provide the
reader with context for the discussion that follows.

STUDY RESULTS AND CONCLUSIONS

It became clear to me that at the age of 58, I would have to learn
new tricks that were not taught in the military manuals or on the
battlefield. In this position I am a political soldier and will have
to put my training in rapping out orders and making snap deci-
sions on the back burner, and have to learn the arts of persuasion
and guile. I must become an expert in a whole new set of skills.3

General George Marshall, former Chief of Staff of the US Army

Study Findings

For reasons of brevity, the entire body of analyzed first-order data, 
namely the themed data from the external interviews, is not presented
here; nor is the analyzed second-order data, contained in the Focus Group
Report. They are available upon request. There are, however, three 
overarching themes from the first-order interview data that must 
be briefly discussed here as they set the tone for the development of the
conclusions.

CF Officers First. The idea that CFHS colonels should have strategic-
level competencies in common with other CF colonels was a common
theme among interview participants: “CFHS colonel competencies at the
strategic level should be similar to those of colonels in other branches of
the CF … [and they] should receive the same training and education as
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line officers, plus professional training beyond that.”4 This quote speaks
to the expectation that, while CFHS officers’ tactical-level technical 
competencies (operational health care) will likely differ from those of
direct combatant (“line”) officers in a number of areas, they must still be
CF officers before being technical specialists. This situation is not
unprecedented in the CF, as there are significant differences in techni-
cal/tactical competencies even amongst line officers across the 
three environments.

It was suggested by another interview participant that this similarity in
strategic competencies be in both “quality and depth.”  Further, given the
CFHS rank structure and frequent global reach of activities, it was 
suggested that CFHS officers may need to develop and employ these com-
petencies “at one rank lower” than other CF officers.5 Therefore, this
research is focused on the command stream, and on those CFHS officers
capable of developing and successfully employing both clinical (and 
clinical administrative) and command competencies.

Operations has Primacy. A nearly universal theme amongst interview
participants was that CFHS leaders “must understand what the warfight-
ing effort is all about.”6 The issue raised here is, given that operations is
the “main line of our CF business,”7 one must understand them in depth
to have “credibility” as a CF colonel.8 The CF cultural overlay to these
sentiments that has taken place during the last 10-15 years involves the
refocusing of the organization away from military bureaucracy as an 
end unto itself, and toward the raison d’être for the CF - to conduct 
operations. The impact on the CFHS of this transformation has been a
sharpened focus on health care support to CF operations.

Military Ethos. “Our bottom line is written in blood – theirs isn’t.”9 This
opinion represents the shared position of interview participants that,
while civilian corporate practices should be studied and understood, and
selected practices perhaps modified and incorporated into CF strategic
leader development, it is inappropriate to adopt them wholesale, given
the vastly differing missions of the two organizational communities.
Indeed, it was felt that the environment in which a CF strategic-level 
leader must function is more complex than that of a civilian corporate
CEO.10 Sharpe and English have discussed this issue in detail,11 and these
sentiments were unequivocally shared by interview participants, who
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contrasted the corporate versus military models: “they seek efficiency for
profits, the CF seeks effectiveness in mission outcomes.” 12

Study Conclusions. The conclusion of this study is presented graphical-
ly at Figure 8-1, and the substantiating discussion will be organized
around the structure of that graphical representation.

FIGURE 8-1. CFHS LEADER DEVELOPMENT FRAMEWORK

The initial idea for developing this data in three domains (i.e., military
training and education, health service professional knowledge, and expe-
rience) came from a discussion in the interviews on the development pro-
cedural model of the “education, experience and training triad,”13 where
“each is necessary but not sufficient.”14 The model also serves to “map out
training, professional development …, and experience” in order to devel-
op the required competencies, employing an adult education model com-
prising “both experiential and formal learning” in the development of
military strategic leaders.15 Furthermore, the model is also in keeping
with the US military practice of requiring a “prescribed set of experi-
ences” for many of its senior positions.16 Interview data suggests, with
regard to elements of the triad, that education provides “critical thinking
and the ability to reason” and “the ability to extrapolate from many
sources to find solutions for which one was not necessarily specifically
trained,”17 and that training provides immediate “vicarious experience
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early and gives junior personnel the tools with which to develop their
experiences.” 18

Therefore, given the “dual competencies,”19 comprising both general CF
knowledge and Health Services (HS) professional knowledge required of
CFHS officers, the domains of Military Training and Education, HS
Professional Knowledge, and Experience were created, comprising the
overarching groups of the columnar vertical elements of the graphic
matrix. The elements in the rows represent activities in three of the four
CF officer Developmental Periods (DPs) designed to prepare leaders for
progressively more challenging roles.20 While it may seem odd to discuss
DP 2 in a study focused on developing DP 4 officers, DP 2 is where the
foundation is laid in this iterative development process as strategic leader
aspirants learn the fundamentals of the “core business knowledge”21 of
the CFHS and the “tactical, technical and technological proficiency”22

they will need to be able to “interact and engage effectively at all of the
tactical, operational and strategic levels”23 as a strategic leader, while
retaining the technical competencies in order to “meet the mission on the
ground.”24 Indeed, in the modern milieu, junior officers now need to
grasp the potential strategic impact of their actions at the tactical level.25

This development process is “sequential and progressive,”26 and Guillot
has reminded us that “shortcuts do not exist, and one can’t start at the
top.”27 This process is also in keeping with the American Productivity and
Quality Center (APQC) recommendations, whereby this level of training
is normally conducted and/or coordinated at the local/unit level in order
to build job-related technical competencies which serve not only to 
support the unit tactical-level missions, but also as a foundation for future
higher-level learning for the individual.28 It is this foundation training,
education and experience that readies a member for consideration within
the succession-planning process at the national headquarters level. 

The line between DP 2 and DP 3 represents the beginning of the CFHS
succession planning process, whereby on entering DP 3 CFHS personnel
are assessed against published competencies to identify the cadre of
individuals with the capacity and motivation for senior leadership 
positions as part of the CFHS process to “grow leaders” from within.29

This process is directly in keeping with three more of the APQC 
recommendations.30 While the CFHS practices “broadly-based leader
development,” as called for in Leadership in the Canadian Forces,31 for all
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CFHS personnel by challenging all leaders with increasing responsibility
and complexity of tasks throughout their careers in accordance with
demonstrated competencies, its process to develop senior leaders is in
line with the remainder of the CF and corporate best practices,32 whereby
succession planning processes are used to select high-potential leaders for
entry into the strategic leader development process since “not all can be
put through formal training.”33 The military training and education 
developmental activities that contribute to the strategic leader develop-
ment process will be discussed next by selected domains and elements.

Military Training and Education

Baccalaureate. The requirement for CF officers to hold a baccalaureate
degree is specifically endorsed by policy,34 and would serve as an 
entry-level element in the development of the “mental agility” metacom-
petency of Wong et al.35 References to this level of education and, by
extension, to that of prior secondary matriculation, were limited in the
civilian corporate literature, namely Fulkerson’s requisite educational 
element for global executives of a “humanities or engineering degree” and
a graduate degree.36 This lack of references is attributed to the current 
presumption by corporations, particularly in North America, that 
candidates for executive-level positions will automatically arrive with at
least an undergraduate degree, and most likely a subsequent graduate
degree. This element was left out of the draft framework considered 
by the Focus Group, as it was assumed that it would be considered as a
baseline activity by this group. However, given its specific inclusion in 
CF policy, it was included in the final framework.

Tactical-level Environmental Training. Interview participants expressed
a the view that strategic leaders needed to have “tactical- and operational-
level expertise”37 as the tactical/technical foundation for their strategic
leadership competencies, and that such leaders must be able to readily
and rapidly shift their perspectives to “interact and engage effectively at
all of the tactical, operational and strategic levels.”38 This tactical- and
operational-level expertise also comprises one of the systemic domains
for which organizational-level leaders are responsible within their 
requisite “system of systems” perspective, and it enhances their indirect
leadership credibility (and therefore effectiveness) within the tactical-
level elements of their organization.39 In the CF, such knowledge is most
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effective when it is undertaken in each of the three CF environments, thus
eventually leading to a truly “joint” perspective at the strategic level of
leadership. It is also to be noted that this element is not specifically 
prescriptive, as there are a number of training opportunities at this level
in each of the three environments that would satisfy this element of the
framework. This element generated significant discussion amongst Focus
Group participants, and while supportive, participants expressed 
concerns with regard to the perceived historic lack of universal accessibil-
ity of such training to all CFHS officer professional communities.
However, as the validity of this element did not appear to be in question,
it was not amended.

Second Language Training. This element requires little discussion, as 
CF officers are required to hold a certain profile of competency in their
second official language. At the strategic level, however, this element is
also supported conceptually both by the observation of Paquet et al that
it enables the CF strategic leader to better reflect Canada’s culture and 
values both domestically and internationally, and by Fulkerson’s work
which suggested a requirement for civilian global executives to “speak
more than one language” as an intellectual competency element.40 Second
language training (SLT) is listed as a requirement in both DP 2 and DP 3A
as it is accessible to CF personnel locally on their own initiative, and will
improve their scores when they are assessed during the succession 
planning process. Limited opportunities for full-time off-site training are
also available, but this costly training should logically be limited to those
officers, identified through the succession planning process, who require
further development in this area. It is also to be noted that, if the CFHS is
to embody the spirit of the 1988 Official Languages Act and meet the
requirements of current DND policy, this competency should be achieved
prior to DP 3B, such that it has become integral to potential strategic 
leaders’ competencies well before their accession to those roles, and not
treated as a superficially/temporarily-grasped last-minute tick-in-the-box
for which an individual takes no personal responsibility. Focus Group
participants, while directly supportive of this element, expressed concern
regarding the availability of access of language training to all CFHS 
officers, and the logistics of providing this training to the DP 2 
demographic was also questioned. However, since, as described above,
part-time or short-term SLT opportunities are available to all CFHS 
officers at the local level on their own initiative and that the limited 
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number of full-time SLT positions would likely be specifically identified
for high-potential DP 3A officers via the succession planning process, this
element was not amended. It is also to be noted that all CF officers now
receive an introductory period of full-time SLT in DP 1.

CF Professional Military Education. Interview participants’ strong sense
that CFHS colonels require, beyond their health care leadership 
competencies, the same common DP-related competencies as CF line 
officers was discussed previously. These common competencies would
ensure that CFHS leaders fully comprehended the fit of the CFHS within
the CF as an organization, and understood “the CF planning and 
decision-making processes.”41 They would also serve to enable senior
CFHS leaders in their role of establishing and maintaining engagement
with the political level of the national security community.42 Such military
institutional education was identified as a key element in a survey of 
US General Officers regarding their most important developmental 
experiences.43  The published approach of the CF to the military 
education (i.e., Officer Professional Military Education (OPME), the
Command and Staff Course (CSC), the Advanced Military Studies Course
(AMSC), and the National Security Studies Course (NSSC) associated
with the stepwise development of CF officers at the various DP levels,
which is parallel to that practiced in the US military services, was also 
discussed previously. It is to be noted that OPME (normally DP 2) is 
available to all CF officers locally on their own initiative, and will serve to
improve their scores when they are assessed during the succession 
planning process. Opportunities for CFHS positions on the CSC, AMSC
and NSSC are limited, and should thus logically be assigned to 
high-potential officers identified through the succession planning 
process. Furthermore, positions on equivalent courses in Allied nations
are available to the CF, and should be sought by the CFHS to broaden 
the perspectives of its future strategic leaders by developing their cross-
cultural savvy metacompetency as identified by Wong et al.44

Non-Clinical Postgraduate Education. The non-clinical postgraduate 
education element is intended to develop the boundary-transcending
advanced and flexible “cognitive capacities,” as outlined in the discussion
of education versus training above and called for by interview partici-
pants, as well as others.45 This element supports the required competen-
cies of creativity and innovation, and allows individuals to “expand
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[their] intellectual horizons”46 to develop the breadth of perspective 
necessary for senior leaders to “navigate outside one’s culture.”47 While
interview participants all supported non-clinical postgraduate education
in general and its contribution to critical thinking skills, as practiced by
the American and British militaries, opinion was mixed as to whether this
education should be achieved through MA, MBA or MPA programs. The
only specific opinions expressed in this regard were that CFHS officers
would best achieve interpersonal skills development “through exposure
to the social sciences,” as well as graduate education in “public sector
management”48 in preparation for strategic-level positions. A caveat was
also expressed, however, that the CFHS should avoid “diploma mills”49

and actively seek programs that will support the CFHS’s environment of
critical thinking and broad inquiry as a learning organization.50 Given 
the time and resource investment required by such opportunities, those
interviewed felt they should be assigned to high-potential officers 
identified by the succession-planning process, and are thus logically
undertaken during the DP 3A or DP 3B stages. Given that such individu-
als are also normally assigned to demanding primary positions during 
DP 3, it is recommended that such programs, unless specifically targeted
as workplace-integrated programs, be undertaken on a full-time basis so
as not to degrade the richness of the residential educational experience as
described by Smith.51 It is to be noted, however, that MA programs are
also available to qualified officers, on their own initiative, on a part-time
distance-learning basis through RMC as previously described. 

Joint, Interagency, Multinational and Public Sector (JIMP) Training. In
a Canadian context, the term Joint, Interagency, Multinational and Public
Sector (JIMP), “joint” means effective functional integration among the
land, sea and air elements of an armed force; “interagency” means the
effective interaction of an armed force with non-military bodies existing
within its operating environment; “multinational” means the effective
functional interaction of a national military force with the military forces
of one or more friendly nations; and “public sector” means the function-
al coordination of DND with other Canadian government departments
(OGDs) and bodies. Interview participants all supported a requirement
for the development of competencies in these areas, emphasizing the
necessity for a “globally aware” strategic leader to function across bound-
aries in the national and international political environment, successfully
“interfac[ing] with government” and grasping both its published and
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unpublished policies and processes and how the CF “fits into the broad-
er world” from a systems perspective.52 This is in keeping with Chilcoat’s
recommended practice for strategic leaders of “continuous but critical
‘looking outward’”53 and Magee’s strategic leader task to manage “joint,
combined [which means multinational], and interagency relationships”54

by effectively “secur[ing] the cooperation of organizations and 
personalities beyond one’s direct influence and control.”55 The JIMP 
perspective is also championed by Wong et al and Flowers as an effective
contextual lens for the strategic leader and a means to extend influence,
and comprises one of Smith’s five key dimensions of strategic leadership.56

Although education is normally favoured over training at the strategic
level, interview participants indicated that specific training for the 
assimilation of new JIMP skills was effective in some areas, such as media
techniques and public policy. There are a great number of national and
international training opportunities at this level in each of the four areas
that would contribute to competencies in this element of the framework.
Hence, this is one of the elements of the Framework that will perpetually
evolve and the CFHS must constantly monitor the environment to add
new, relevant opportunities and to discontinue those historically-accessed
opportunities which may have been rendered less relevant by the constant
progression of JIMP dynamics. It is also to be noted that this element of
the Framework must commence prior to DP 3B, to ensure a JIMP-focused
conceptual foundation for future senior leaders, and must continue for
the remainder of their careers. Focus Group participants expressed 
support for this element, and echoed the recommendation not to initiate
it only at the DP 3B level, because it should be started earlier in the 
developmental periods, i.e., the senior DP 3A point.

Internal Mentoring, Coaching & Role Modeling. The importance of eth-
ical and moral standards of conduct was a key theme expressed by inter-
view participants, and it was emphasized that these qualities must be
internalized during one’s development as an officer, and not simply
“‘memorized’ when one reaches a senior rank.”57 Wong et al recommend
that these professional qualities of an officer, as well as the officer’s inter-
personal maturity, are best developed through role modeling and mentor-
ship by the most senior personnel in the organization.58 This approach is
further supported by the survey of US General Officers, which reported
that mentorship was the second most important developmental experi-
ence in the success of their careers.59 While one interview participant rec-
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ommended the executive coaching models used by corporate executives,
the preponderance of opinion held that formal or organizationally-
assigned mentoring programs should be avoided, and that mentoring is a
chain of command activity wherein “it is incumbent upon the individual
to seek out appropriate mentors.”60 It was also recommended that, for
CFHS officers in clinical occupations, they seek one mentor for their 
command development and one for their clinical development. Hence, in
the CFHS Medical community, personnel might seek a clinical mentor
through the professional/technical chain and command mentorship
through the chain of command; in the CFHS Dental community, of
course, these chains are one and the same, and all mentoring in both 
areas can thus be sought through the individual’s chain of command. In
any case, it is a chain of command responsibility to ensure that an 
organizational climate is fostered that supports mentorship and coaching,
and it is incumbent upon CFHS senior leaders to ensure that they are
effective role models and that they are living the ethos for developing 
officers,61 thereby demonstrating their own competency of “reinforcing
growth in others.”62  This competency would naturally include the leader’s
responsibility to both empower and challenge developing leaders through
the appropriate delegation of authority.63

Besides military training and education developmental activities, for 
HSS senior officers, health services knowledge is a critical aspect of 
the strategic leader development process, and it will be discussed by 
element next.

Health Services Knowledge

Initial Professional Certifications. In any CF officer occupation, but 
particularly within the highly specialized area of health care, one’s 
professional credentials (beyond one’s generic qualifications as a CF 
officer), be they clinical licensure or administrative certifications, are a
key foundational element of one’s qualifications; further, they are part of
the CFHS’s benchmarking strategy to the Canadian civilian standard of
health care. While these credentials are often achieved in DP 1, they 
are shown in the DP 2 portion of the framework to remind the senior
leadership of the fundamental nature of this aspect of CFHS senior 
leader development. Interview participants felt that the first element of
military expertise is “credibility within one’s own field,” in this case
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health care. They also emphasized the importance of professional 
ideology within one’s own occupation as a CF officer, and how an officer’s
actions “must be rooted in a professional ethos.”64 This is supported by
CFLI’s identification of professional cohesion as an important supporting
condition for strategic leader development, and represents an enabling
activity for the exercise of stewardship over the profession of military
health care.65

Health Services Occupation Training and Health Services Operations
Training. Each of the occupations within the CFHS, be it clinical 
or administrative, has its own training elements, which are at times
undertaken as common elements with other CFHS occupations. This
training is principally provided at the CF Health Services Training Centre
(CFHSTC), which has conformed for the last few decades to the 
recommendations of both APQC and Day and Halpin for a dedicated 
off-site leader development environment where the organization can
closely control the content and delivery of learning.66 While all CFHS
occupations undergo basic tactical-level training in CFHS operations,
only one occupation, Health Services Operations Officer, goes on to
undertake operational-level health services operations (HSO) training,
usually in DP 3A. It is important to emphasize that all CFHS occupations
should undertake this HSO training, be it in DP 3A or DP 3B. This is well
supported by the previous discussion on the primacy of operations in the
CF, and the need to incorporate this operational focus as a requisite 
competency for CFHS strategic leaders to establish “credibility” with their
line officer colleagues and to ensure a “broad [and shared] understanding
among the [CFHS] senior cadre team” in this fundamental CF 
capability.67 This premise is further supported by the Conference Board’s
defined essential capability for the strategic leader to grasp the “core 
business knowledge” of the organization, and operational health care is
indeed the core business of the CFHS.68

Clinical Specialty Training. The inclusion of clinical specialty training
here is intended to remind the CFHS senior leadership that clinical 
specialists as a group must not to be limited to “clinical track” roles 
purely by dint of their clinical credentials. The practices of our Allies and
the civilian medical and dental clinical communities in Canada show that
clinical specialists with the appropriate qualifications and credibility are
often in top strategic leadership positions. For example, in the US Army,

174                                                                                                  THE OPERATIONAL ART

CHAPTER 8 CFHS HEAL THYSELF

Operational Art_3.qxd:Operational Art_pt1.qxd  12/29/09  12:53 PM  Page 174



at least the last five Surgeons-General/Commanders of Medical Command
(the strategic leader of the medical community), and at least the last 
five Chiefs of the Dental Corps (the strategic leader of the dental 
community), have been certified specialists in a discipline of medicine
and dentistry respectively.69 Further, one must take into account the
strategic-level leadership practices in the civilian medical and dental 
clinical communities in Canada. While strategic leadership positions in
both organizations and academe in Canada and the US are filled by both
generalists and specialists, based on a generic skill set, national leadership
in the component disciplines comprising these professions is invariably
provided by certified specialists within that discipline. As the CFHS
expects its strategic leaders to have influence with national decision-
making bodies, and to show stewardship of the profession in the 
national arena by extending influence beyond chains of command, this is
a component competency that cannot be ignored in building an effective
CFHS senior leader team.70

Certified Health Executive Program. The Certified Health Executive
(CHE) program certifies that an individual has achieved the core 
competencies for executive-level leaders in Canada’s health care system.
It is indeed a strategic-level leader qualification, as it transcends the 
individual health care professions and the military and civilian communi-
ties and focuses on the overarching system of systems in Canadian health
care; as such it represents Wong’s professional astuteness writ large.71

Further, it represents Chilcoat’s strategic role of “looking outwards to 
constantly seek wisdom from other relevant systems.72 Although they did
not identify such a program by name, interview participants supported
the concept of a requisite awareness, for strategic CFHS leaders, of all of
the elements of the system of systems that is Canadian health care.
Ensuring that the CFHS senior leader cadre holds this qualification would
give the CF further standing in the national medical community from
which to foster national-level relationships which would give the CF
influence with the national decision-making bodies that set the course for
national medical care in Canada.73 Unfortunately, a similar qualification
for the executive management of dental organizations does not exist per
se, as Canadian dentistry is largely non-institutional, being principally
private-practice based.
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The inclusion of this element was supported by Focus Group participants,
with the caveat that participatory vigilance would have to be exercised in
collaboration with the Canadian College of Health Service Executives
(CCHSE) to ensure that their evaluation processes truly represented their
published competency foundation. 

Health Services Distributed Learning. The health services distributed
learning element is intended to provide ready access to the knowledge
that, while required, is not available through any of the other elements; it
is thus the catch-all for didactic training gaps in the framework. It would
be undertaken much as the distributed-learning mechanism of the 
Joint Medical Executive Skills Program (JMESP), but limited to areas of
knowledge identified by the CFHS senior leadership.74 This is in keeping
with the APQC best practices of “knowledge dissemination” and 
“personal access to the company’s knowledge capital” through 
technology.75 While the value of residential full-time training and 
education is recognized, particularly at higher levels, distance-learning
strategies for CFHS foundational leadership and management knowledge
could provide organizational training “leverage.”76 Such a program could
either be developed by the CFHSTC or, if the technology requirement
exceeded its capability, the CFHS could seek partnership with the
Canadian Defence Academy (CDA) for this initiative.

This program could be available to all CFHS officers locally (on-line) to
take on their own initiative, as a recorded self-development activity, and
it would improve their scores when they are assessed during the succes-
sion planning process. To ensure that this program was not seen as a 
typical more-with-less initiative that often engenders resentment, officers
could register for the program with a learning contract that included an
approved timeline. Participants would then be accorded one-half day per
week for the duration of the learning contract to undertake this activity
within their normal workplace during normal duty hours. Health services
distributed learning received support from Focus Group participants,
with the proviso that it would need significant developmental work to
capture the current learning needs of CFHS officers. 

University and Professional Society Activities. There was significant
support for an element based on university and professional society 
activities amongst interview participants as it was felt that CFHS officers
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must know their professions through participation in clinical practice (or
clinic administration for non-clinicians), through university teaching and
through participation in professional associations.77 These activities
would satisfy the “need to be exposed to other worlds/communities to
expand thinking”78 and enable strategic CFHS leaders in their requisite
ability to “see the next major conceptual horizon” in health care as it
applies to the CF.79 Such activities also give participating individuals 
the knowledge and perspective to constantly validate CFHS policies and
practices, and they give the CFHS the sort of visibility and credibility 
to maintain the confidence that the Canadian public has in it as a world-
class military health service. Further, they will give the CFHS further
avenues of influence with national decision-making bodies in health care,
and expand the CFHS’s conceptual horizons as a learning organization 
in military health care.80 Beyond the organizational benefits of these 
practices, the personal development aspect of this element for strategic
leaders must not be underestimated.81

Experience. In the strategic leader development process, experience 
cannot be considered in isolation. It must be well coordinated with 
associated training and education activities, as described in the previous
two domains, if the desired learning outcome is to be achieved. While not
all elements will necessarily give a profound depth of expertise in any
given area, all will contribute significantly to the “breadth of expertise”
required of strategic leaders,82 and contribute to meeting the requirement
for CFHS colonels “to have a sense of each of the elements of the 
system”83 and to “understand internal technical communi-
ties/subcultures better.”84 This also meets Drucker’s recommendation of
requiring “extensive cross-disciplinary experience, from a systems per-
spective” in the development of a strategic leader.85

Garrison Health Services Unit. Normally, at the start of their career,
CFHS personnel must consolidate their professional skills and their
understanding of the CFHS garrison clinic as an operational readiness
enabler for CF personnel in the more predictable in-garrison environ-
ment. Thus, their professional skills will be instinctive at the point they
move on to a CFHS field unit to apply them in the less-predictable 
operational environment. This garrison experience and experience in 
a health services field unit is the entry-level aspect of the required 
“tactical- and operational-level expertise” discussed by interview 
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participants, and it will serve to both hone their technical skill sets and
broaden their perspective of the CF.86

Health Services Field Unit. Given the primacy of operations in the CF,
experience in a health services field unit is another key foundational
experience, following experience in a garrison health services unit, to pre-
pare CFHS leaders both for deployment and for future leadership posi-
tions. It is here that they will also undertake the training to prepare for
deployed operations, and be immersed in the culture of the line opera-
tional units served by the CFHS. 

Operational Deployment. Interview participants saw “deployments …
[as] a necessary foundation for strategic leadership,”87 which is further
supported by Smith’s “broad and deep operational experience” 
requirement for strategic leaders.88 The emphasis on this element is also
in keeping with McGuire’s interviews with US General Officers, who 
rated operational assignments as having been the most important 
developmental experiences in their careers.89 Be it domestic or foreign, a
deployment develops officers by allowing them to experience first hand
the raison d’être for the CFHS: support to deployed operations.

Subunit, Unit and Group Command. There was a strong sense amongst
interview participants of the essential nature of command as a requisite
developmental element for strategic leaders as a way to give them 
credibility both within the CFHS and in the larger CF because “command
is the ‘currency’ that all [CF] environments accept at par.”90 This is 
further supported by Johnson, who notes that “command is pre-eminent
in the hierarchy of importance of assignments.”91 Command is so highly
valued as a learning and performance experience within the military 
community because it entails both the ultimate authority and the ultimate
accountability for the accomplishment of one’s mission and for 
the well-being of the personnel under one’s command. Command 
assignments are normally undertaken at progressively increasing levels of
complexity throughout a career, with escalating levels of magnitude of the
scale, scope and timespan of command duties.92

Headquarters Employment. The notion that potential CFHS strategic
leaders should have experience in national-level headquarters was strong-
ly supported by interview participants and by a former CDS, who stated
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that a lack of experience at NDHQ led to an unnecessarily steep learning
curve later in his career that he felt initially diminished his performance
as a strategic leader.93 The common feeling among them was that, starting
in DP 3A, “the experience of posting within National Defence
Headquarters (NDHQ) is essential in developing strategic leaders,”94

and that these experiences should include “key staff positions at the 
operational or strategic level.”95

Other Government Departments (OGD) and Allied Employment.
Besides proficiency in working within their own environment, strategic
military leaders “must be able to effectively interface with government”
and must be “able to navigate outside one’s own culture, both internation-
ally and domestically.”96 Interview participants emphasized the value of
exchange postings with Allied militaries and with OGDs, national
Canadian institutions and industry in order to broaden the perspective of
future strategic leaders. It was also noted that such OGD experiences were
important to develop a strategic-level understanding of government 
policies and practices.97 They also described how other nations’ militaries
use a wide variety of exchanges as an organizational development 
initiative, whereby as a learning organization, these militaries maintain an
external awareness by participating in exchange programs to “develop
experiences and bring back insights.”98 This is in keeping with
Fulkerson’s recommendations for the necessary experiential elements for
global leaders, which include experiences in “foreign” environments to
develop deep awareness of other cultures.99 It is these sorts of experiences
that will give strategic CFHS leaders the cultural adaptability, cross-
cultural savvy and global awareness to function effectively in the JIMP
environment at the strategic level.100

To ensure equality of access to such exchange opportunities for 
CFHS officers, appropriate officers should be selected through the CFHS
succession planning process to which all CFHS officers have equal access
through their achievements and demonstrated potential.

Out-of-Health-Services CF Employment. In addition to exchanges 
with OGDs and Allied militaries, “out of trade” experiences were well
supported as avenues of development for strategic leaders, and it was 
recommended that the CFHS “plan beyond the health services world” 
to effect this development.101 Indeed, as the function of the CFHS is to 
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support CF line organizations in their operational role, it would behoove
the CFHS to work integrally in as many operational environments 
as possible. This experience would help the CFHS to be capable of 
effectively predicting and meeting the line organizations’ health care
needs in a systematic manner that is consonant with their respective 
organizational practices. Moreover, this experience would also serve to
facilitate the strategic leader activity of further extending CFHS’s 
influence beyond the HS organization.102

ORGANIZATIONAL IMPLEMENTATION OF THE STUDY’S
RECOMMENDATIONS

There is nothing more difficult to take in hand, more perilous to
conduct, or more uncertain in its success, than to take the lead
in the introduction of a new order of things. Because the innova-
tor has for enemies all those who have done well under the old
conditions, and lukewarm defenders in those who may do well
under the new.103

Machiavelli, 1515

The CFHS needs a sustainable strategic leadership capacity to ensure that
it is successful in adapting to the changing security environment. This
capacity must be provided by a standardized and transparent process,
something the HS community has lacked in the past. The CFHS Leader
Development Framework presented here represents a further step in the
definition of the processes currently required to develop future strategic-
level CFHS leaders. Nevertheless, the Framework, by itself, will not
resolve all the issues involved in the development of future strategic-level
CFHS leaders. For example, Smith described the significant resource
commitment involved in the PME process for US Air Force officers,
including the assumption that strategic leader development would take
place over the span of a 35-year career.104 The CFHS dynamic has three
further overlays. Firstly, given the change in generational demographics
and its associated dynamics in Western militaries,105 the demographic
group currently being considered as part of the CFHS succession planning
process will not likely be planning on a 35-year career; indeed, given
recent changes to the CF terms of service, even career-minded CFHS 
officers in this demographic will probably tend to be seeking a 25-year
career. Secondly, the CFHS has a large demographic of officers in clinical
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occupations which demand a further specific set of regulated qualifica-
tions and credentials, and which require, therefore, significant investment
of resources, energy and expertise to initially gain and subsequently 
maintain these qualifications. Thirdly, unlike line officer occupations
whose function is essentially to train for deployment and to deploy, with
interspersed career development postings in staff and training positions,
the CFHS has a further real-time activity which is the key element of its
mission: the provision of health care to enable the operational readiness
of the CF.

Thus, if the CFHS Executive chooses to accept a framework similar to the
one presented here to guide the development future strategic-level CFHS
leaders, given the commitment of resources that it would entail, some
choices will have to be made. Firstly, the human resource (HR) and 
financial resources required for each potential strategic-leader aspirant
would have to be calculated, and sought through the CF chain of 
command. This step would likely entail an increase in financial resources
for training costs, and an increase in personnel establishment to reflect
the increased training/education commitment and the commitment 
to increase the number of personnel serving outside of the CFHS 
for experiential purposes. Next, the CFHS leadership would need to 
continue to focus on the succession planning process, such that scarce
resources are devoted to a limited number of candidates who truly reflect
the possession of, or the ready capability of acquiring, the required 
competencies for strategic CFHS leadership. Finally, once the resource
and time commitments have been calculated and considered in the light
of resource and time requirements for the development and maintenance
of clinical credentials, as well as the ongoing health care provision 
capacity requirements of the CFHS, the CFHS Executive would have 
to determine how CFHS officers in clinical occupations, having been
identified through the succession planning process, could undertake the
appropriate development activities in preparation for strategic leadership
positions in the CFHS.

While some might think that CFHS strategic leader development is too
costly in terms of resources, comparing it to strategic leader development
for CF pilots may put it in context. For example, CF-18 pilots are
arguably more expensive to train and keep current with regard to their
complex professional and technical skills than CFHS clinicians. High
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potential officers in this military occupation tend to alternate between 
flying positions and staff/training/exchange positions, progressing from
an “Element Leader” flying position in DP 2, to a “Flight Commander”
flying position in DP 3A, to a “Squadron CO” flying position in DP 3B, to
a “Wing Commander” partial flying position in DP 4. To do so, they have
successfully (and evidently seamlessly) renewed their flight credentials on
each occasion, and managed to undertake the full spectrum of CF leader
development in the process. Moreover, members of this occupation have
also gone on to successfully compete, at various times, for a great number
of the strategic-level positions in NDHQ, including CDS.

CONCLUSION

Current CFHS leaders now function in a significantly more complex 
leadership environment than ever before, where legacy skill sets are no
longer sufficient. This research project considered the question of how the
CFHS could build a sustainable strategic leadership capacity that would
meet the challenges of the future leadership environment, recognizing
that strategic leader development is a key requirement for sustainability
of an organization that has undergone significant internal transformation-
al change in recent years involving its structure, culture and roles. The
answer to this question was sought through a selective overview of the
associated literature and a rigorous series of iterative qualitative research
processes involving both internal and external stakeholders.

Three overarching themes emerged from the research data. The first was
that CFHS colonels should have strategic-level competencies in common
with other CF colonels; the second was that CFHS colonels must have an
in-depth understanding of CF operations; and the third was that military,
not civilian corporate, leader development models should be emphasized
in CFHS strategic leader development. These data, refined through 
further qualitative research approaches, led to the development of a CFHS
Leader Development Framework. This Framework addresses the “dual
competencies,” comprising both general CF knowledge and HS 
professional knowledge, required of CFHS officers. Elements in the
Framework are grouped within the overarching domains of Military
Training and Education, HS Professional Knowledge, and Experience,
with the expressed component elements representing activities in the
context of the CF officer development periods.
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Implementation of the CFHS Leader Development Framework will likely
be complicated by three key internal factors extant in the CFHS. First, the
oft-chosen abbreviated career paths of our current DP3 demographic will
likely require the concentration of development elements into a shorter
career time span. Second, the requirement for the parallel and simultane-
ous achievement and maintenance of civilian health care credentials by
CFHS personnel will add further organizational time pressures to the
leader development process. And, finally, the requirement for the CFHS to
have its personnel undertake the elements of a generic CF officer career
path while ensuring the accomplishment of the tangible deliverables of
the CFHS’ organizational mission, namely the operational readiness of 
the CF population, will require the support by the CF leadership for a
fundamental reassessment of CFHS human resource models.

While the cost of developing a sustainable strategic leadership capacity
for the CFHS may be high, this cost is exceeded only by the cost of not
developing this capacity to meet the needs of the CF.
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CONCLUSION

Allan English and Colonel James C. Taylor

The purpose of this book was to contribute to the growing literature 
on how Health Service Support (HSS) can be transformed to meet the
challenges of the current and future security environments. In so doing,
it also aimed to complement the two previous books in this series, 
The Operational Art: Canadian Perspectives – Context and Concepts and 
The Operational Art: Canadian Perspectives – Leadership and Command. 
All three books in the series share the premise that there are unique
Canadian approaches to operational art based on our national and 
military culture and historical experience. We believe that Canadian 
military professionals should become familiar with these approaches so
that the practice of their profession will be based on sound theory as well
as their personal experience. 

The chapters in this volume are representative of some of Canada’s 
contributions to the ongoing doctrinal discussion among North Atlantic
Treaty Organization (NATO) nations regarding the evolution of HSS in
the new security environment, which itself is evolving and has been
described by terms like “Joint, Interagency, Multinational, and Public”
(JIMP), “3D” (defence, diplomacy and development), and “integrated.”
The inclusion of this volume within the Canadian Defence Academy’s
operational art series indicates that the Canadian Forces (CF), like its
NATO partners, sees HSS as an integral element of operational planning,
and that the neglect of HSS in the operational planning process puts 
campaigns and those who execute them in grave peril. 

In order to ensure that campaigns achieve their objectives, practitioners
of the operational art must be cognizant of, and include in their plans,
HSS factors. For “operators” this means that they must have a solid
understanding of the doctrine and roles of their HSS elements. For HSS
personnel this means that, as “dual professionals,” they must master the
“common body of knowledge” of the profession of arms in Canada as well
as their civilian professional body of knowledge. For selected senior HSS
personnel, this military professional body of knowledge includes aspects
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of the operational art so that they can contribute effectively to the
planning and execution of campaigns. It also includes mastering strategic
concepts so that HSS senior leaders can ensure that HSS continues to be
responsive to the needs of its clients in the new security environment.
Important enablers of these outcomes are new concepts and doctrine 
on support to joint and combined operations, including HSS concepts,
doctrine, and policies in a Canadian context. Therefore, this book was
commissioned by the Commander Canadian Forces Health Services
(CFHS) Group to provide a contribution to the debate on these issues.

The first two chapters in this volume, drawing on historical and current
examples, depicted how military operations might be conducted in the
new security environment, and suggested ways that would make HSS
more responsive to the needs of the CF in the post-Cold War world. 
Both chapters shared the view that changes in society, demographics,
technology, and health care practice will significantly impact how health
care services are provided in the future, as both health care providers’ and
their clients’ expectations of what constitutes appropriate health care
evolve. These trends, it was concluded, will also impact the CF; therefore,
the CF must anticipate these changes and be prepared to deal with them
effectively. In order to do so, the authors of the first two chapters argued
that CF leaders at all levels must have the knowledge and the will to
implement appropriate measures. Unfortunately for the CF, this has not
always been the case in the past. To rectify this shortcoming, the authors
indicated that formal educational requirements that are progressive and
appropriate to leaders’ levels of responsibility would be one way to
address the challenges of providing appropriate HSS in the future.
Education, however, must be complemented by an understanding by all
CF leaders, both “operators” and specialists, of their roles in providing
effective health care to members of the CF.

The next four chapters challenged, modified, and built on the views 
of military operations in the new security environment presented in 
the first two chapters. The authors of these four chapters debated the
requirements for a deployable HSS capability that is valid across all CF
force planning scenarios, that is benchmarked to a Canadian civilian level
of care, and that is interoperable with our principal allies. The authors 
of the first three chapters in this part of the book all agreed that, due 
to limitations in aeromedical evacuation, some form of robust forward
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surgical and evacuation capability would be required in the foreseeable
future. While differing in details, these authors agreed that the current CF
field ambulance capabilities and doctrine will need to be modified if HSS
is to be able to adequately support CF units in the future battlespace.
Those planning these modifications will need to balance the competing
demands of such factors as mobility and definitive treatment, the location
of surgical capabilities, and the proper skill set of medical personnel 
in support of future operations. The final chapter in this part addressed
dental aspects of HSS in the future battlespace, and concluded that, as
with other HSS capabilities, dental health services support to operations
should be organized around modular, building block capabilities that are
readily deployable, modern, and interoperable with our allies. Since 
all the authors in this part concluded that changes in equipment, 
organization and doctrine are required to assure effective HSS in the new
security environment, it is clear that how these changes should be
achieved is a fertile field for future research and debate.

The final two chapters of the book provided some perspectives on this
debate by discussing issues that impact on how the CF can best address
required changes in equipment, organization and doctrine, especially
those changes related to HSS, as transformation proceeds apace. In the
penultimate chapter, the Canadian Navy’s multipurpose Joint Support
Ship (JSS) was presented as a case study in how HSS considerations could
affect operational planning. The author argued that JSS capabilities 
may be degraded if the competing priorities of multi-tasking are not 
considered in the planning process, as committing the JSS to one type of
major task may seriously affect its ability to carry out another major task,
or tasks, simultaneously. This problem could be addressed in CF joint
doctrine, but to date, none has been produced to tackle this issue. The
author of the last chapter examined how the senior leadership of the
CFHS can best be prepared to deal with future challenges. He argued 
that if CF HSS is to be effective in the new, more complex, leadership
environment of today and tomorrow, the CFHS must have a sustainable
strategic leadership development process that is both standardized and
transparent. A CFHS Leader Development Framework, based on military
leader development models, was proposed by the author to attempt to
resolve the “dual competencies” and “dual professionals” conundrum
faced by HSS personnel. The Framework proposed ways of solving this so
that CFHS strategic leaders would have strategic-level competencies in
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common with their peers as well as an in-depth understanding of CF
operations. While there would be substantial costs to adopting the
approach advocated here, the author pointed out that the cost of not
developing a sustainable strategic leadership capacity for the CFHS would
be greater.

The CF faces many challenges in the new security environment. Among
these challenges is the effective planning and execution of campaigns 
that include increasingly “integrated” teams. To be successful in this new
environment, practitioners of the operational art will need to master
many skills. Among these skills is the ability to understand how support
factors, and HSS in particular, affect operational-level activities. Too often
in the past HSS has been relegated to the support “afterthought” part of
the campaign planning process, with predictably serious negative effects
on the campaign. To avoid these problems in the future, operational-level
commanders, their staffs, and their HSS advisors will need to understand
the critical role that HSS plays in the planning and execution of 
campaigns and will also need to be able to apply that understanding
appropriately. However, if commanders, staff officers and specialist 
advisors are to acquire the necessary skills in the application of the 
operational art, relevant theory, experience, and doctrine must be readily
available to them. Furthermore, HSS strategic leaders must be aware 
of how HSS should evolve to support future campaigns and cause 
it to transform in ways that ensure its continued effectiveness. The 
contributions here are offered as part of these processes.
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she transferred to HSO and has been an active participant in the transfor-
mation of the CF Health Services.  She holds a Bachelor of Science
Nursing/ Primary Health Care Nurse Practitioner certificate, is a Certified
Health Services Executive and is a graduate of the Advanced Military
Studies Course.  She is currently posted to second language training at
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Medical Officer of Health for the City of Ottawa and a Senior Consultant
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