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Abstract
Collaboration is used by the US National Security Council as a means to inte-
grate inter-federal government agencies during planning and execution of
common goals towards unified, national security. The concept of collaboration
has benefits in the healthcare system by building trust, sharing resources, and
reducing costs. The current terrorist threats have made collaborative medical
training between military and civilian agencies crucial.

This review summarizes the long and rich history of collaboration between
civilians and the military in various countries and provides support for the
continuation and improvement of collaborative efforts. Through collabora-
tion, advances in the treatment of injuries have been realized, deaths have
been reduced, and significant strides in the betterment of the Emergency
Medical System have been achieved. This review promotes collaborative med-
ical training between military and civilian medical professionals and provides
recommendations for the future based on medical collaboration.
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Introduction
Effective national emergency preparedness requires mutual
endeavors by a variety of governmental and non-govern-
mental agencies to proactive unity of effort that reaches
beyond the experience, duty, and mission of any single orga-
nization. Coordination and collaboration are separate
approaches used by organizations involved with the plan-
ning for, preparedness, and responses to all-hazards domes-
tic events (AHDEs).1'2 When compared to collaboration,
coordination is less effective because planning focuses on
organizational needs and institutional control of their
respective resources. Conversely, collaboration is the art of
constructive dialogue and requires initial planning so that
organizations mutually agree to share their resources and to
render control to the most capable agencies. These actions
permit leaders to envision the finale first; all the while, con^
cerned parties demonstrate teamwork in overcoming barri-
ers and achieving set goals.

Collaboration is used at the highest level of government
and exercised all the way down to local echelons. The
President of the United States and the National Security
Council develop the National Security Strategy for the
US.3 The ultimate goal of the National Security Strategy is
to establish guidelines for domestic safety and foreign mil-
itary campaigns in preserving national security. This action
requires national power, which includes elements of diplo-
macy, information, the military, and economics.4'5 The lead
agency for US foreign policy is the Department of State
(DOS), and it collaborates with the Department of
Defense (DOD).

Homeland security is a national priority, and requires a
collaborative, national effort.6 The National Strategy for
Homeland Security complements the National Security
Strategy, and provides a comprehensive framework for sys-
temizing federal, state, local, and private organizations that
normally do not have roles in national security. An example
of domestic inter-agency collaboration exists between the
Department of Homeland Security (DHS) and the DOD.7

Both agencies must plan early and in unison in order to
optimize domestic public safety. Collaboration also can fil-
ter down to local municipalities, according to the National
Response Framework (NRF). The NRF is a tool that
enables response agencies at the federal, state, and local lev-
els to organize and provide unified national response efforts
against an AHDE, >9 which include disasters due to natur-
al hazards, human-made incidents, and special events, such
as the Presidential Inauguration or the Super Bowl.

Catastrophic events, especially disasters due to natural
hazards, are no stranger to the US (Table I).10 Since 1900,
the US has experienced eight out of 10 major international
meteorological events that required massive amounts of
medical supplies along with the actions of civilian and mil-
itary medical personnel.11 Fortunately, US military units
offer extensive experience and essential equipment tailored
for use in search-and-rescue operations or mass-casualty
incidents.12'13 Civilian medical organizations offer a
plethora of medical knowledge, skills, and patient transport
experience.14'15 Both parties will benefit from the synergistic
effects of these capabilities based on the rich collaborative
medical heritage in responding to an AHDE. The purpose

of this review is to stimulate innovation and creativity for
civilian and military healthcare professionals in operational
planning, preparation for, and responding to AHDEs.

Historical Aspects of Medical Collaboration
The benefits of medical collaboration extend into ancient
times when Rome used a combination of military and civil-
ian clinicians. The most notable historic armies to render
medical care on the battlefields were the Roman Legions in
the first century BC.16> The capsarii were trained within
the legion and functioned as combat medics. Roman field
hospitals were located near the battlefield, and were staffed
by qualified physicians recruited from the civilian (public)
sector. Unfortunately, the concept of systematic health care
was lost for centuries after the fall of the Roman Empire.
In some ways, this Roman-style healthcare system parallels
the present-day emergency medical system, whereby first
responders provide immediate medical interventions, then
transport their patients to more definitive care.

Physician Contributions
While Europe was consumed in war in the early 1800s, Dr.
Baron Dominique Jean Larrey, Napoleon Bonaparte's chief
surgeon, drew on contemporary medical concepts inspired
by ancient Rome.16"18 Larrey initiated the first known for-
mal first responder academy, designed the first horse-
drawn, wheeled ambulance, incorporated an effective
patient triage system, and assigned surgeons to field hospi-
tals. It is evident that Larrey understood resource manage-
ment, immediate patient treatment, and rapid patient
transport, as well as the importance of definitive medical
care,19'20 which still are the underpinnings of the current
emergency medical system.14

Larrey's concepts of military medicine were employed
40 years later by Major Jonathon Letterman during the
American Civil War.21 Letterman persuaded President
Abraham Lincoln and the US Congress to authorize the
use of military ambulances after the Union Army fiascos
during First and Second Battles of Bull Run in 1861 and
1862. Letterman was aghast to witness wounded Union
soldiers abandoned on the battlefield, while retreating com-
rades looted the dead and dying of personal belongings.
Soon after the end of the American Civil War, former
Union medical officers launched the first known urban,
civilian ambulance services in the US at Commercial
Hospital in Cincinnati, Ohio, and Bellevue Hospital in
New York.16

Contributions of Nurses
Early nursing pioneers also were influential in promoting
collaboration between civilian and military healthcare sys-
tems. In 1854, an English civilian nurse, Florence
Nightingale, introduced essential nursing care into British
military field hospitals during the Crimean War.22

Likewise, Clarissa Harlowe Barton, an American nurse,
was referred to as "The Angel of the Battlefield" during the
American Civil War.23 Barton lobbied the US Congress to
staff,Union military hospitals with civilian nurses, which is
similar to present-day civil service healthcare professionals
who; staff US military medical facilities. Barton's efforts
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Country

US

US

us
us
us
us
us
us
Japan

Japan

Event
Type

Storm

Storm

Storm

Storm

Storm

Storm

Storm

Storm

Storm

Storm

Date

29 August 2005

12 September 2008

24 August 1992

15 September 2004

13 August 2004

23 September 2005

24 October 2005

05 September 2004

27 September 1991

03 September 2004

Cost
(million $US)

125

30

26.5

18

16

16

14

11

10

9
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Table 1—Top most costly meteorological disasters for the
period 1900 to 200910

provided dividends, as they showed adequate nursing care
drastically decreased the infection rate of wounded soldiers.
Barton later established the American Red Cross in
1873.24The American Red Cross is appreciated for its sup-
port of military troops and its assistance to civilians affect-
ed by AHDEs.

A French nurse, Marie Marvingt, contributed to flight
nursing and became affectionately known as "The Fiancee of
Danger" because of her accomplishments as a balloonist and
pilot; she earned the Croix de Guerre during World War I
for heroism as an aviator.16'25 She also participated in search-
and-rescue operations in the Alpine Mountains and served
intermittently as a Red Cross nurse; all the while envisioning
the airplane as a flying ambulance. The French military even-
tually used aircraft as a means to evacuate wounded soldiers
from the Balkans to Paris hospitals during World War I. The
Americans and British also utilized airplanes to evacuate
wounded soldiers, but to a much lesser extent, due to the pre-
vailing attitude that there were enough dead soldiers in
France already, "without killing the wounded in airplanes."26

Between the World Wars
The years between World War I and World War II provid-
ed ample opportunities for medical collaboration between
military and civilian healthcare professionals.26 For exam-
ple, in the 1920s, American military officials authorized the
use of military airplanes for civilian disaster relief in
response to devastating floods. Similarly, the French and
British military used their air-medical ambulance assets to
service the health needs of citizens living in the frontiers of
Colonial Africa.25 In the early 1930s, Marvingt developed
the first civilian flight nurse training program in Morocco.
This same concept was adapted by the US military during
World War II. These brave women cared for 1.1 million
wounded service members and only 46 patients died while
in flight.27 In fact, General Dwight D. Eisenhower credit-
ed penicillin, blood transfusions, and air-medical evacua-
tion as the three most important collaborative medical
breakthroughs during World War II.28

Operational Planning
Starting Point
Decision-makers use operational planning for identifying
capabilities and making reasonable changes for effective
training and education because effective plans strive for
excellence in basic proficiencies. In 1942, an American
General was impressed by the British mobile surgical units
operating in North African deserts since the US lacked
similar medical capabilities.30'31 Cutler ordered Colonel
Robert M. Zollinger to design similar medical units using
operational planning as a means of providing medical sup-
port to the Normandy invasion. Operational planning was
a new concept developed by the German War College prior
to World War II.32 The essence of operational planning is
to position support elements, such as medical resources, at
the right place at the right time, with the right amount to
influence success.

In July 1944, General George S. Patton initiated an
offensive drive out of Normandy toward Paris.30 During
this campaign, the first American mobile surgical and
shock teams were outfitted and positioned at forward field
hospitals that were experiencing casualty surges.33 This
strategy allowed medics and nurses to provide patient care,
while surgeons performed damage control in the surgical
suites. Zollinger's innovation of maneuvering shock teams
and trauma teams is credited to operational planning, and
this concept is used today in the semblance of Forward
Surgical Teams, Civil Support Teams, US Public Health
Service (USPHS) response teams, and intermittent federal-
ized Disaster Medical Assistance Teams (DMATs), which
place uniformed service and civilian medical professionals
in close proximity to casualties.34"38

Since adequate responses to AHDEs requires inter-
agency operational planning, it is advisable that local, state,
and federal officials seek out collaborative education and
training opportunities that test operational plans and
ensure that all available resources are utilized approximate-
ly.8'9 Large-scale, domestic, disaster response exercises may
be difficult to coordinate or too costly. For these reasons,
virtual war games, tabletop exercises, teleconferences,
and/or high-fidelity patient simulator scenarios may be
acceptable alternatives to test the strengths and flaws of
operational plans. Coincidentally, these patient simulation
techniques are utilized successfully by military and civilian
academic educational settings nationwide.

Emergency Medical System
Operational planning attempts to assure that medical
resources are readily available at a moment's notice.39 It is
important to understand that the current civilian emer-
gency medical system was the brain child of Zollinger fol-
lowing his honorable discharge from military service.31 He
recognized that motor vehicle crashes accounted for many
needless deaths, especially to individuals <30 years of age.
Zollinger sought a solution by applying military opera-
tional planning along with his civilian and military surgical
expertise to conceptualize America's present emergency
medical system. The original emergency medical system
concept was designed for adults; however, over time, pedi-
atric trauma centers came into existence.40'41
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Country

Mexico

Brazil

Soviet Union

Japan

India

Canada

United States

Italy

People's Republic of China

Soviet Union

Disaster Type

Explosion

Poisoning

Radiation

Radiation

Gas Leak

Chemical Spill

Radiation

Explosion

Gas Leak

Radiation

Date

19 November 1984

01 April 2003

29 September 1957

30 September 1999

03 December 1984

10 November 1979

28 March 1979

10 July 1976

16 April 2004

26 April 1986

Total Number of People
Affected

708,248

550,000

400,935

320,600

300,000

220,000

200,000

190,893

150,000

135,000
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Table 2—Top industrial disaster events for the period 1900 to 2009 based on total number of people affected42

All-Hazards Domestic Events
The US ranks seventh worldwide in the category of most
devastating industrial disasters since 1900 (Table 2);42 how-
ever, the events of 11 September 2001 increased govern-
mental resolve toward responsiveness to terrorism.43

Terrorism is an atypical occurrence; however, fires, collapsed
buildings, power outages, floods, accidental toxic industrial
chemical or release of radiation, and infectious disease epi-
demics are more prevalent. These events may be the result of
natural occurrences or terrorist acts, but the end results are
casualties with assorted injuries. The US Marine Corps
found that its level of readiness, regardless of whether the
mission is humanitarian, peacekeeping, or combat, is related
to meaningful and quality training. This concept can be
applied by military and civilian clinicians for readiness train-
ing for coping with AHDEs. The AHDE model provides a
framework for responding to a wide variety of disasters and
streamlines training and education resources.8'9

According to the DHS, federal, state, and local planners
should take into account most common emergencies that
have occurred in the recent past and during the planning
process, consider the most probable perils.43 Planners also
must consider that airports, highways, bridges, chemical
plants, nuclear power plants, and railroad lines increase the
risk to public safety due to human error, natural hazards, or
saboteurs.8'9 Medical responses also may be required for
infectious disease outbreaks. These outbreaks can be attrib-
uted to natural epidemics or an intentional release of bio-
logical agents. Regardless of the disease source, planners
must take into account quarantine and isolation measures,
the number of available hospital beds, availability of com-
petent clinicians, distribution of pharmaceutical supplies,
and acquisition of specialized medical equipment, such as
mechanical ventilators.

Benefits and Risks of Collaboration
Collaboration is beneficial as exemplified by the interna-
tional responses following the 2004 Indian Ocean tsuna-
mi.45 Combined support forces of US Marine Corps and
Navy personnel, supported the US Agency for International

Development and the United Nations relief efforts until
humanitarian relief organizations arrived.46 Reports indi-
cate that US Marines and sailors delivered 54 million kilo-
grams of relief supplies via air and sea transport; plus six
Navy ships generated thousands of gallons of potable water
for grief-stricken people.

Collaboration has risks because governmental agencies
may be asked to surrender specific responsibilities and
resources, which may create inter-agency envy. This was
demonstrated by agency rivalry between the New York City
Police Department and the New York City Fire Department
on 11 September 2001.29 This type of bureaucratic antag-
onism created a silo mentality that contributed to hoarding
of vital information. In comparison, local and state govern-
ment officials demonstrated unruly behaviors that led to
ineffective responsiveness and attributed toward delayed
evacuation and relief efforts after the devastation caused by
Hurricane Katrina on 29 August 2005.u

Complexities of Collaboration
Leaders of civilian and military agencies recognize the
importance of collaboration, yet resistance makes this effort
difficult due to judicial intricacies and resource limita-
tions.6'11'29'46 In 1987, Bellamy recognized differences in
trauma injury patterns between military and civilian
patients and promoted separate training programs.44 On
the other hand, the International Committee of the Red
Cross and the (US) Centers for Disease Control and
Prevention (CDC) recognized that US civilian healthcare
providers must be educated, trained, and prepared to treat
all types of injuries.47"49 Therefore, in order to ensure ade-
quate planning, preparedness, and responsiveness to
AHDEs, US military and civilian healthcare professionals
should collaborate training and education under the auspice
of (US) federal laws and regulations.

Laws and Regulations
Collaboration between military and civilian healthcare pro-
fessionals must take into account legal ramifications.
According to Joint Publication 3-26, military units are
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Uniformed Services

US Army

US Navy

US Marine Corps

US Air Force

US Coast Guard

US Public Health Service Commissioned
Corps

National Oceanic and Atmospheric
Administration Commissioned Corps

Federal Executive Departments

US Department of Defense

US Department of Defense

US Department of Defense

US Department of Defense

US Department of Homeland Security
US Department of Navy (In time of war)

US Department of Health and Human
Services

US Department of Commerce

Date Established

14 June 1775

13 October 1775

10 November 1775

18 September 1947

04 August 1790

16 July 1789

10 February 1807

Marklund © 2010 Prehospital and Disaster Medicine

Table 4—Seven Federal Uniformed Services of the United States53

authorized to support domestic civilian agencies during an
AHED.6 The [US] Stafford Disaster Relief and
Emergency Assistance Act (Public Law 93-288) permits
state governors to request a Presidential Disaster
Declaration and defines relief payments for eligible agen-
cies.50 The Stafford Act allows state governors, in times of
emergency, to request federal assistance if state and local
resources are overwhelmed. The President also may provide
accelerated federal support if time is of essence in saving
lives or mitigating severe infrastructure damage.

The (US) Secretary of Health and Human Services
(HHS) has the independent authority under the Public
Health Service Act, Section 319, to enact four separate
options in the event of a public health emergency:51 (1) if
the President declares a National Emergency, the Secretary
of HHS has the authority under Section 1135 of the Social
Security Act to waive certain Medicare and Medicaid
requirements to ensure citizens have access to sufficient
healthcare resources; (2) the HHS enforces public health
regulations, such as isolation or quarantine that are
designed to prevent the spread and transmission of infec-
tious diseases; (3) the Secretary can request resources
through the US Surgeon General, such as deployment of
US Public Health Service personnel or HHS can intermit-
tently federalize civilian clinicians as members of Disaster
Medical Assistance Teams. The Public Health Service pro-
vides professionals who are highly trained in medical
research, health surveillance, environmental science, and
mental health. Members of Disaster Medical Assistance
Teams provide medical care to high-acuity casualties;40 and
(4) HHS can request support from the Federal Emergency
Management Agency, which is able to task certain govern-
mental agencies for specific Emergency Support Functions
(ESF) as coordinator, support agency, or lead agency (Table
3).52 For example, ESF8 (public health and medical ser-
vices) is assigned to the Assistant Secretary for
Preparedness and Response. The Assistant Secretary
acquires resources from the National Disaster Medical
System (NDMS) or from the Public Health Service.

Collaboration between civilians and uniformed service
agencies is necessary for the accomplishment of critical
tasks by multiple agencies during an AHDE. Hence, the
purpose of HHS is to assist state and local governmental
agencies during crises.

Posse Comitatus
In the US, the lead governmental agency responsible for
protecting citizens during an AHDE is the Department of
Justice (DOJ).52 The DOJ ensures scene safety for clini-
cians and secures access for patients who require health care
during an AHDE. The Posse Comitatus Act of 1878 for-
bids the seven federal uniform services (Table 4)53 to act as
law enforcement agencies within the US, except when
authorized by an act of Congress.46 Military units also are
governed under Title 10 of the Act, which prohibits mili-
tary personnel from managing civilian organizations. In
other words, US military commanders are not in charge
during an AHDE. In contrast, the US Coast Guard is a
military service and a branch of the US armed forces, but
falls under DHS during peacetime (Title 14, USC 1), and
can assist during an AHD.6 The Coast Guard also can be
transferred to the Navy upon a Declaration of War by
Congress or by Presidential orders. The Posse Comitatus
Act does not constrain the Coast Guard from its maritime
law enforcement duties for both US territorial waters and
the high seas.

National Incident Management System
The US Emergency Medical System falls under the
NSHS, and complements the NSS by upholding the first
objective of the National Defense Strategy—defend the
homeland.6 Civilian and military healthcare professionals
are guided by the National Response Framework and the
National Incident Management System (NIMS) as coun-
termeasures to thwart the devastative effects of an AHDE.
These documents allow US military personnel to support
civilian agencies in a collaborative effort to alleviate domes-
tic medical consequences.54"56 For example, the DOD's
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Natural disasters reported 1975 - 2008
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Figure 1—Number of worldwide disasters caused by natural hazards reported by the World Health Organization from
1975 to 200862

response to Hurricane Katrina was the largest military
deployment within the US since the Civil War; however,
problems including catastrophic infrastructure damage and
inadequate recovery plans developed and contributed to
delays in the evacuation and relief efforts due to indecisive-
ness by government officials.46'57

The NIMS provides an emergency service system that is
flexible and standardizes efforts at all jurisdictional levels in
the event of an AHDE.6'7-46 The NIMS is fairly new to
military leadership. Yet, the Secretary of Defense insists
that military leaders implement plans and procedures so
that military units are able to rapidly support civilian agen-
cies during an AHDE.46 It also is imperative that military
and civilian leaders collaborate early during the planning
process, by developing close working relationships. Roles
and responsibilities should be clarified prior to conducting
AHDEs training or responding to an actual emergency.

National Response Framework
The NRF outlines the importance of the DOD in provid-
ing support to civilian agencies during an AHDE.6 The
NRF is a product of Homeland Security Presidential
Directive #5. The NRF is a guide that details how the US
collectively will respond to an AHDE, regardless of the
severity.4 The NRF utilizes the NDMS as a support sys-
tem to manage and coordinate federal medical assets for
patient care. A purpose of the NDMS is to assist state
and local authorities whose hospitals are damaged by an

AHDE and require patient evacuation to other hospitals
located in safer areas. The USPHS can assist by back-fill-
ing military hospitals or by transporting casualties from
military facilities to Department of Veterans Affairs (VA)
healthcare facilities. Executive Order #9597 declared
USPHS a military service during World War II and the
Korean War.59 The USPHS also has been militarized for
the Vietnam and Persian Gulf conflicts.

Planning for All Hazard Domestic Events
Private Sector versus Public Sector
Terrorism is a national security threat.60-61 Additionally,
since 1975, disasters due to natural hazards have increased
worldwide (Figure I).62 Collaboration between private and
public sectors is essential for strengthening a national pre-
paredness culture for coping with an AHDE. A prime exam-
ple of collaboration between the public and private sectors is
the National Disaster Education Coalition. Lowe's Home
Improvement Warehouse, in collaboration with numerous
governmental and non-governmental agencies, founded this
non-profit organization. The National Disaster Education
Coalition offers informational pamphlets, such as Talking
about Disasters, which are free to those who educate the gen-
eral public about health safety in the event of an AHDE.

The private sector gained a wealth of experience after
Hurricane Katrina.64 Large retail chain stores and telecom-
munications companies focused on preparation to protect
buildings and shield inventory; during storms, some corn-
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pany employees considered consequences of failure and
stockpiled critical supplies, such as drinking water, building
materials, fuel, and portable electric generators. Most of
these items were provided free-of-charge to citizens in
need. Governmental agencies should note these conse-
quences because many communities became self-reliant
earlier than anticipated.

Building Academic Bridges
The development of educational programs is an excellent
approach for coping with an AHDE because they establish
professional relationships. The Army-Baylor Graduate
Program in Health and Business Administration is open to
clinicians and administrators from all military service
branches along with selected DOD and VA civilian
employees.65 This program is located at Fort Sam Houston,
Texas, and students graduate from Baylor University in
Waco, Texas. The Army-Baylor program serves the federal
health system by preparing military officers as health
administrators who are able to interact with their civilian
counterparts in solving complex healthcare issues, such as
preparing first receivers for mass-casualty incidents.
Students experience 12 months of didactic learning plus 12
months of mentorship within military or civilian healthcare
facilities prior to graduation.

In 2007, the Chief of the US Army Nurse Corps (ANC)
and the University of Maryland School of Nursing collab-
orated in a unique nursing education endeavor by allowing
six ANC officers to function as undergraduate faculty
members for two consecutive academic years, and at no cost
to the University of Maryland, Baltimore.66 Hundreds of
civilian nursing students interacted with these ANC offi-
cers to gain an appreciation about the benefits of military
service. In return, the military nursing instructors had mul-
tiple opportunities to enhance their leadership and teaching
skills by providing didactic lectures, supervising students in
the clinical setting, and evaluating student nursing skills
during different scenarios in a patient simulation laboratory.

Other examples of academic collaboration include the
Stanford University Program in Disaster Management
Education and the Wright State University, Boonshoft
School of Medicine Education Program.67'68 The Stanford
curriculum is a doctorate-level program offered by the
Stanford University School of Medicine. The uniqueness of
this program is the inter-departmental collaboration
between the Schools of Medicine, Engineering, and
Business, as well as professors with military backgrounds.67

The Stanford program uses a multi-disciplinary approach
by incorporating technology and leadership into the cur-
riculum. Students learn about medical device innovation
and novel technology that will foster effective responses to
an AHDE. Students also learn managerial skills and oper-
ational planning that will help them be effective leaders.

The Boonshoft School of Medicine at Wright State
University collaborated with the Department of the Air
Force's Research Laboratory and established the National
Center for Medical Readiness.68 The National Center for
Medical Readiness is a national medical education program
model that expands civilian and military response capabili-
ties during an AHDE through medical readiness education

and disaster preparedness research. The National Center
for Medical Readiness provides opportunities for clinicians
to practice treating critically injured patients during a mass-
casualty incident. The National Center for Medical
Readiness also trains civilian and military public health and
public safety personnel in the event that their services are
needed during a mandatory community evacuation. Wright
State University and the Air Force also are testing new
technology that allows DOD and non-DOD personnel to
communicate during catastrophic events.

Shared Experiences
The Senior Visiting Surgeon Program at the Landstuhl
Regional Medical Center, Germany is another collaborative
military and civilian training program.69 The goal of this
program is to establish a professional relationship and
exchange of ideas between civilian and military trauma sur-
geons. The Landstuhl Regional Medical Center is the
clearing site for all US military casualties evacuated from
Iraq or Afghanistan. Civilian and military physicians are
afforded opportunities to participate in stabilizing critically
injured casualties before they are airlifted to the US.

The Intergovernmental Personnel Act of 1970 autho-
rizes federal agencies to temporarily assign personnel to
local and state agencies, universities, and Indian tribal gov-
ernments.70 The two-year Intergovernmental Personnel
Act programs should benefit all participants because they
strengthen partnerships, improve technology, and allow
teachers, physicians, nurses, and scientists to develop prob-
lem-solving strategies. It is important to note that cost
sharing is common practice for both parties. Finalized, for-
mal, written agreements also are required.

Preparing for All-Hazards Domestic Events
Civilian clinicians benefit from shared knowledge by expe-
rienced military providers who have treated injured casual-
ties during conventional and unconventional warfare. From
1980 to 1988, Soviet medical reports from Afghanistan
confirmed that casualties were two-and-one-half times
more likely to be injured by explosions than from gunshot
wounds.71 In contrast, the Iraq and Iran war from 1980 to
1988 produced an astounding number of chemical casual-
ties.72 Ongoing military experience in Iraq and Afghanistan
is creating numerous casualties with multifaceted
wounds.73'74 There is a high likelihood that these types of
injuries may be mimicked during an AHDE. Current pre-
paredness for an AHDE requires clinically competent clinicians
trained at all skill levels.75'76 These healthcare professionals
must be the core consultants and evaluators for both civilian
and military AHDE drills.77'78 Using a synergistic and col-
laborative approach under the guidance of experienced mil-
itary and civilian clinicians is appropriate.79

Global to Local Preparedness
The DOS, along with the US Defense Institute for
Medical Operations conducted collaborative leadership
disaster response and trauma system management training
with the government of Mauritius in 2007.80 Fifty medical
practitioners participated in this six-day training program
that was supported by US and Mauritius governmental
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agencies. Likewise, the Miami Center for Public Health
Preparedness provides a nationwide network that supports
preparedness efforts for local, state, and international health
departments.81 Since 2006, the Center for Public Health
Preparedness has trained 7,000 Florida Hispanics and
Latinos in community-based Spanish language courses
focusing on family hurricane preparedness. The Center for
Public Health Preparedness also is used by the US govern-
ment as a collaborative tool with the governments of
Argentina, Columbia, and Venezuela. Similarly, the
Disaster Preparedness and Response Training Network is
an educational collaboration project,82 that, since 2005, has
provided courses to civilian healthcare professionals in an
effort to improve local community services against an AHDE.

Certification Programs
The template for trauma patient care is Advanced Trauma
Life Support (ATLS), a comprehensive training program
whereby civilian and military physicians learn nuances of
primary assessment and initial lifesaving interventions.84'85

Most physicians practicing in emergency departments are
encouraged to become certified in ATLS every four years,
in addition to certifying in Advanced Cardiac Life Support
every two years, so that resuscitation efforts improve sur-
vival rates.86'87 Parallel training for nurses and paramedics
includes the Trauma Nurse Core Course, Emergency Nurse
Pediatric Course, Transport Nurse Advanced Trauma
Course, Prehospital Trauma Life Support, and International
Trauma Life Support, also known as the Basic Trauma Life
Support, which instruct systematic approaches in assessing
and treating trauma victims.88"92 Critics argue that these
courses emphasize civilian circumstances and that it is dif-
ficult to transition these principles into military situations;
others believe that these programs are certificate factories.93

Readers must be cautious and not duped into believing that
these certification programs alone will adequately prepare
clinicians for operations during a future AHDE.94

Conversely, the Defense Medical Readiness Training
Institute in Fort Sam Houston, Texas, offers some of the
previously mentioned certificate programs in its joint service
military medical training program.95 Military medical per-
sonnel seem to value the efforts of the Defense Medical
Readiness Training Institute with providing them an oppor-
tunity to rehearse concepts of systematic patient assessment
and lifesaving treatments in a safe learning environment.
Presentation in these courses has been credited for decreas-
ing the mortality rates for injured US military service mem-
bers. For example, mortality rates have consistently lessened
from 30% in World War II, to 24% in Vietnam, and 10% in
the current Iraq and Afghanistan conflicts.96'97

Like their fellow civilian emergency medical technician
(EMT) peers, US Army healthcare specialists also known
as "medics", earn their national registry emergency medical
technician basic certification after completing initial med-
ical training.98 Army, Air Force, Navy, and Coast Guard
corpsmen assigned to special operation units or sea duty are
expected to provide advanced life support and to be able to
practice autonomously in austere and remote environ-
ments.74'95'99'100 With current limited resources, the
National Registry for EMT-Paramedics (NREMT-P) cer-

tification is not mandated, but encouraged for military
medical personnel because of the focus on the provision of
medical care in combat. Advanced Tactical Practitioner
training is offered to more experienced prehospital military
providers to complement the NREMT-P certifica-
tion.101'102 Advanced tactical complement is a federal med-
ical provider certification program coordinated by a group
of civilian and military practitioners and implemented by
the US Special Operations Command Curriculum and
Examination Board.103 A similar civilian program, the
Counter Narcotics and Terrorism Operational Medical
Support, incorporates EMT Tactical certification. This
program trains civilian first responders to work closely with
law enforcement agencies during dangerous circumstances,
such as civil disobedience or drug raids. Even so, while
advanced life support skills are important, fundamental
patient assessment skills and basic lifesaving interventions
often have a greater impact on patient outcomes.76

Responding to All-Hazards Domestic Events
In 1998, the US General Accounting Office (GAO) report-
ed that military clinicians lacked suitable exposure to criti-
cally injured patients due to base closures and privatization
of the military medical system. It recommended the devel-
opment of collaborative military and civilian training to
boost readiness.98'104 Sixty nationwide metropolitan trauma
centers were evaluated to identify facilities that best fit mil-
itary long-term, medical training needs.104 In 1999, the
DOD selected Ben Taub General Hospital, Houston, Texas,
a 588-bed, Level-1 Trauma Center and launched the Joint
Trauma Training Center (JTTC).15'105'106

The premise of the JTTC is to allow military surgical
teams from all of the service branches an opportunity to
gain experience in assessment and treatment of injured
patients prior to deployment. Numerous military surgeons
had concerns about the JTTC program due to credentialing
issues and maintenance of clinical proficiency.107 Also, the
JTTC prohibited participants from using their assigned
medical equipment or practicing as teams due to legal issues.
The JTTC ceased operations in 2001, so three military ser-
vices established separate training programs.106 The US
Coast Guard and the USPHS are encouraged to use these
training venues because studies indicate that trauma train-
ing for deployable medical teams at civilian Level-I Trauma
Centers is warranted.15'108"110

Symmetrical Training
The US Air Force answered the GAO's challenge by estab-
lishing the Center for Sustainment of Trauma and
Readiness Skills (CSTARS).111 Air Force personnel are
assigned as staff members in busy Level-1 Trauma Centers
throughout the US and host two-week training courses for
physicians, nurses, and medics. These military and civilian
partnerships enable the constant sharing of cutting-edge,
evidence-based practice. While the students are fine-tuning
multi-system trauma resuscitation, the civilian centers have
the skills and assets of military staff members who are available
for shift work and teaching in advanced trauma courses.112

There are three CSTARS sites, each of which has a par-
ticular focus.111 The site at University Hospital Cincinnati
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supports critical care air transport teams. The Saint Louis
University Hospital CSTARS is a training platform that
targets active duty Air Force and Air National Guard medical
personnel. The largest of the CSTARS hosted by the R. Adams
Cowley Shock Trauma Center at the University of Maryland
Medical Center trains clinicians and special operation
medics. This site includes didactic instruction that is com-
plimented with a robust clinical practicum. The enlisted
and special operation personnel also work alongside local
emergency medical services and fire departments, respond-
ing to scenes. The CSTARS sites include the use of
advanced patient simulators to enact combat scenarios,
clinical trauma team rotations, and practice with equipment
commonly available in deployed settings. Nearly 900 air-
men/airwomen attended one of the CSTARS sites annual-
ly, based on deployment assignment and rotation.96'97'113

The US Navy established the Navy Trauma Training
Center (NTTC) in September 2002 and staffed it with 10
full-time medical professionals.114 The NTTC is located at
the Los Angeles County and University of Southern
California Medical Center, which is a 600-bed, full-service
healthcare facility with a Level-1 Trauma Center.115'116

The Medical Center evaluates >25,000 trauma cases annu-
ally and admits >6,000 injured patients.117 The NTTC
provides 21 days of didactic instruction, medical skills sta-
tions, case discussions, patient simulator team training,
fresh tissue laboratories, along with clinical rotations. The
12-person team works alongside civilian hospital staff car-
ing for critically injured patients. In addition, Navy nurses
are afforded helicopter flight time with Mercy Air, while
Navy corpsmen accompany Los Angeles County fire-res-
cue ambulance crews.

The emergency department at Kings County Hospital
Center in Brooklyn, New York, receives >600 victims with
penetrating injuries annually.118 In 2003, the Academy of
Advanced Combat Medicine (AACM) was founded.119

The AACM offers medical training to Army Reservists in
a busy, urban, emergency department and trauma intensive
care unit. Army Reservists spend one weekend per month
for nine consecutive months working alongside civilian
nurses and physicians prior to deployment. The AACM is
modeled after the US Army Trauma Training Center
(ATTC) in Miami, Florida.

The ATTC at the Ryder Trauma Center, Jackson
Memorial Hospital in Miami, Florida is a trauma team
training program.13'120'121 The ATTC, in partnership with
the University of Miami Miller School of Medicine, the
Jackson Memorial Health Systems, and Miami Dade
County, is a unique program that offers strategies toward
improving patient care and teamwork development among
military and civilian medical staff. This program is based on
the DOD and the Agency for Healthcare Research and
Quality (AHRQ) team strategies and tools that enhance
performance and patient safety.122 The clinical experience
occurs in an urban, civilian environment. The training com-
bines lectures, patient simulations, tissue laboratories, mass-
casualty experience, clinical time, and uses components
learned from both military and civilian healthcare systems.
The ATTC is staffed by nine clinicians and two civilian
paraprofessionals.13 They have trained >1,563 medical mil-

itary personnel as of December 2009 who are assigned to
various foward surgical teams, combat support hospitals, or
special operation surgical teams. It trains 21-person teams
and each team logs >144 clinical hours per 14-day rotation.
The ATTC's ultimate goal is to improve patient care and
increase patient safety by building efficient trauma teams.
Team members are delegated specific roles by their team
leader, who also is responsible for team oversight of medical
planning, prioritizing patient care, and problem solving.
The key for success is effective team communication, which
allows the team leader to safely orchestrate individual roles
into one team effort to improves patient outcome.

Asymmetrical Training
On 21 May 2008, military staff members assigned to the
ATTC along with civilian staff members of the University
of Miami Gordon Center for Research in Medical
Education exemplified collaborative civilian and military
medical training. They combined mutual medical expertise
and real-world experiences. Their synergistic efforts created
a realistic urban terrorist scenario using patient simulation.

In August 2009, in keeping with the goal of interagency
collaboration, the US Public Health Service conducted
training at Fort Ambrose Powell Hill, Virginia, because of
reports concerning poor performance by federal agencies
following Hurricane Katrina in 2005.124 Four critical flaws
of domestic response were evident: (1) lack of establishing
unified management across the national response; (2) inef-
fective command and control structures within the federal
government; (3) weak preparedness plans; and (4) poor
regional planning and coordination. The Office of Force
Readiness and Deployment, within the Office of the
Surgeon General, addressed these concerns by conducting a
training scenario that an involved a H1N1 pandemic after
a catastrophic hurricane event. Instructors from agencies
within HHS, DOD, and universities; all ESF #8 partici-
pants,52 were used. The field exercise portion was validated
by external observers and controllers—there was improve-
ment in field skills, increased confidence in team leadership,
and 71% of the participants perceived that they were better
prepared for deployment within the context of the four
flaws identified during the domestic responses to
Hurricane Katrina.124

The instruction provided by the US Army Medical
Research Institute of Chemical Defense, in partnership with
the US Army Medical Research Institute of Infectious
Diseases, provide military and civilian medical training.
There are three Army-accredited and DHS-approved cours-
es: (1) the Medical Management of Chemical and Biological
Casualties course; (2) the Field Chemical and Biological
Casualties course; and (3) the Hospital Management of
Chemical, Biological, Radiological, Nuclear, and Explosive
Incidents course.125 Civilians have been attending these
Army courses since 1984. They train side-by-side with
DOD, HHS, DHS, government civilians, and US ally per-
sonnel. A total of 2,874 civilians have received the training.

Training handbooks and medical textbooks are available
to the public. Course syllabi, CD ROMS, DVD ROMS,
digital lectures, websites, consultations, and satellite broad-
cast training have been developed and are accessible to the
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public free of charge upon request. Personnel from New
York City have continued supporting the Army resident
courses through attendance. Likewise, the University of
Nebraska obtained on-site Army training and received
computer-based training modules for its homeland defense
program. These computerized, civilianized training mod-
ules are based on existing Army modules. Similar efforts
have been repeated throughout the country.126

Conclusions
Military and civilian health professionals responding to an
AHDE are faced with seemingly insurmountable odds.
Medical decisions must be made instantly and under chal-
lenging circumstances. Collaborative training and educa-
tion is necessary between civilian and military clinicians for
planning, preparedness, and responses to an AHDE.
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The Way is in training
Miyamoto Musashi

The great martial artist and sword saint (Kensai) Miyamoto Musashi wrote;
"become acquainted with every art; know the ways of all professions".1 In the
Marklund article, an American team of multi-disciplined, "Joint" military and
civilian professionals, share their thoughts and experiences in civil-military
collaboration. Their "-do" or "Way" is medicine, with a focus on operational
medicine. Operational medicine always includes both preparedness and
response. The authors'depth and span of knowledge are impressive. Their will-
ingness to organize and share experiences with our international reader is
greatly appreciated.

Cross-cultural experiences enrich us. JP 3-572 (Civil-Military Operations)
teaches us the importance of bridging cultures, understanding complex environ-
ments, collaboration, deconfliction of policy, prioritizing, and the need for coop-
erative planning. The military and civilian cultures often are seen as separate;
however, in disaster medicine, we all serve the people, the military and the gov-
ernment. This trinity3 is connected to phases of emergency response, recovery,
development, prevention, mitigation, preparedness, the warning phase and dur-
ing the disaster itself. Together, all stakeholders plan and prepare for all-hazards
that include human-made, accidental, and natural disasters.

Thirty years ago, I received a Health Professional Scholarship. I then
trained in New York City before entering active duty. The inner city experi-
ence prepared me for the convergence of the war on terrorism and the war on
drugs. Having transported casualties to King's County, I truly appreciate the
value of current programs like the USAF's Center for the Sustainment of
Trauma and Readiness Skills (C-STARS), the Academy of Combat Medicine,
the Navy Trauma Training Center, and all of our civilian trauma centers that
provide opportunities for our medics, operators, nurses, physician assistants,
and military physicians. Trauma exposure prepares you for trauma. National
standardized trauma courses provide opportunities for developing both motor
and cognitive skills.

I am impressed with the vision of our "Joint" medical leadership and in our
ability to develop both academic and clinical excellence while achieving this
vision. Every American should be impressed with those who serve our current
military medical system. The "Jointness" and modular system of Medical Force
2010 is an outstanding Emergency Medical System. It was built on "best prac-
tices" and "lessons learned" found in the article. The authors share informa-
tion on various training opportunities in "Civil Military Operations".

Every emergency medical technician, nurse, and physician who has trained
in Emergency Medicine, and has been involved in Emergency Medical Services
(operational medicine) has experienced the convergence of the "long war" on
drugs and terrorism. These two "wars" are linked. The United Nations Office
on Drugs and Crime provides an excellent reference handbook for the interna-
tional stakeholder.4 The majority of violence seen in international emergency
medical services is linked to the long war on drugs and terrorism. This includes
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both small arms and explosives. The civilian trauma oppor-
tunities listed and reviewed by the authors have enriched the
lives of our military students and empowered them to save
the lives of countless service members. Civilian trauma
training also provides the needed stress inoculation
strengthening our deploying military medical professionals.

Although the strength and focus of this article is on "All
Hazards Domestic Events", this article will benefit both
EMS and Public Health professionals as they build "acad-
emic bridges". The first targets in war are bridges, so let us
build bridges and not walls. Civil-military communication,
cooperation, collaboration, and coordination should also
extend into Public Health. The Combatant Commands all
have Command Surgeons who serve as both Director of
EMS and Director of Public Health for their commanders.
Infectious disease and addiction know no geographic,
national, or religious boundaries.

This article will no doubt increase the reader's awareness
of civil-military collaboration and serve as a model for con-
tinuation of like training programs. It also may serve as a
model for improvement in the coordination, collaboration,
and communication between military and civilian cultures.
International exchange of ideas and best practices serve as
the foundation for military to military medical programs.
When we train together and share experiences, we develop
cohesion and common language. Common language sup-

ports unity of effort. Unity of effort strengthens our unity
of command.

Technology has advanced since. Sun Tzu taught five fun-
damental factors. "The first of these factors is moral influ-
ence; the second, weather; the third, terrain; the fourth,
command; and the fifth, doctrine".s Sun Tzu's teachings
have endured as have Musashi's; "the Way is in training".
Both teach strategy and it is through operational art that
victory is achieved. These teachings are applicable to mili-
tary medicine and operational art. They are applicable to
large and small countries and EMS systems. The develop-
ment of the US Special Operations Emergency Medical
Services State Advanced Tactical Practitioner continues to
influence both civilian and military communities. Lessons
learned are discussed within the Police Physician Section of
the International Association of Chiefs of Police, the inter-
national Tactical Emergency Medical Support community,
and through both civilian and military to military Tactical
Combat Casualty Care courses.

Major Marklund and colleagues provide the reader with
an excellent review of lessons learned from past and present
civil military EMS. They provide a multitude of examples to
explore, allowing all concerned an opportunity to strength-
en future civilian and military EMS systems. Comparative
civil-military EMS systems and military support to civil
authorities both serve as stimulating topics for discussion at
the World Congress (http://www.wcdem2011.org).
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