Air Medical Physician Association

AUSTRALIAN AIR MEDICINE:

MORE THAN JusT PATIENT TRANSPORT

Blair J. Munford, BMedSc, MB,ChB, FANICA

INTRODUCHION

The geography and demography of Australia made
the early development of air medical services almost in-
evitable. The Royal Flying Doctor Service, which was
established in Queenstand in 1928, is the world’s oldest
continuously operating air medical program.

Australia has a population of some 20 million
people in a country only fractionally smaller in arca
than the continental USA. However, more than half of
the population live in major cities with populations of
greater than | million. This contrasts with vast areas
with very sparse populations, and correspondingly
Hmited access to health care,

THE AUSTRALIAN HEALTH SYSTEM

This is a partly socialised medical system with a
universal health coverage scheme—"Medicare™—ad-
ministered by the Federal governmeni. However, de-
livery of health care is largely the responsibility of the
States (of which there are six, plus two less autonomous
Territorics). The Federal government, via a Medicare
tax kevy and general revenue (predominantly the lalier),
subsidises primary health care and outpatient services
directly for all Australian residents,

Inpatient services are provided by each Statc and
Territory, with funding from the same source, augment-
cd in most States by funding from State taxes. Each also
provides a State-wide government ambulance service
from its combined revenue. Hence, health funding for
hospital care is essentially a capitation type system, with
State-run public hospitals serving as the providers and
the Federal government the main payer.

A proportion of palients in public hospitals are
funded separately - either through private health insur-
ance or workers’ compensalion or transporl aceident in-
surance. There are also a significant number of private
hospitals, most of which, however, provide elective
surgery and other non-acute services only.

The relatively sparse population outside the main
centres means that only one or two major cities in each
State provide a Tull range of tertiary services. Hence a
significant proportion of patients must travel substantial
distances Lo access specialised care.

AR MEDICAL SERVICE REQUIREMENTS

The nature of air medical services required within
a particular arca can be described by a tri-region model
with remote, rural, and para-urban regions.! Al three
regions occur within the spectrum of air medical prac-
tice in Australia.

The Australian “Quthack™ is 2 classic remote region
with over 80% of the country’s area and a population
of less than 350,000 and little in the way of an intrinsic
health structure; it is similar to parls of Canada’s Far
North, or certain desert areas of Africa. Here the provi-
sion of almost all health care, both routine and emer-
gent, is heavily dependent on air transpori—either by
delivering the care to the patient, or vice versa.

In terms of area, most of Austratia that is not remole
is still rural with occasional small towns and regional
centres—comparable to much of Scetland or Ireland, of
less populous US states such as Montana or Wyoming.
These areas generally have access to basic routine and
emergency medical services; more complex or critical
patients require referral to teriary facilides in major
cities. Such transfers are often over distances that justify
or demand ajr transport, predominantly fixed-wing al-
though rotor-wing may be used for urgent cases over
shorter to intermediale distances. Additiorally, regional
ambujance scrvices may utilise rotor-wing ambulance
services (o respond to distant or inaccessibie areas.

As outlined above, most of the Australian populace
live in or adjacent to major centres, predominantly in
the coastal strip of the Eastern states. Local population
density in parts of this area is similar to that of Western
Europe or the more populous regions of the US, These
areas lypically have comprehensive basic local medical
facilities, with reasonable proximity of tertiary facili-
tics. Paradoxically, though, rapid conventional access
10 such facilities may be difficalt duc to urban sprawl
and poor road sysiems. This in itself has been guoted as
a justification for rotary wing emergency medical ser-
vices. Additionally, many Australian urban regions are
bordered by arcas used for recreational activities such
as waler, alpine and other outdoor sports. Participants
injurcd in such activities may require aerial rescue and/
or EMS.
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DEVELOPMENT OF AIR MEDICAL
SERVICES

As early as 1917, the Reverend John Flynn of the
Aaustralian Inland Mission conceived the idea of combin-
ing aviation, medicine and “wireless” (radio) to produce
a “mantle of safety” across the Outback. It was not until
1928 that the first Acrial Medical Service started operat-
ing out of Cloncurry in Queensland, A wircless network
started simultaneously utilising radios incorporating a
pedal powered generator developed by engineer Alfred
Tracger (there being no electricity supply in the Outback,
and few settlements had generators at that time). Such
radios were still in use in some areas over 40 years later,
both for emergency use and for other purposes such as
distance education. A system of medical kits was also
introduced, with numbered oral, parenteral and topical
medications that could be administered according to
radio directions from a doctor or nurse.

From the outset, Flynn's system offered a com-
plete health service, nol just transport, and from carly
on routing “clinic flights™ were performed fo strategic
locations offering family health care. The provision of
a complete medical service rather than just an air am-
bulance also contributed to the new service’s outstand-
ing safety record at a time when flying was still quite
hazardous; experienced doctor/nurse teams who were
able to administer anaesthesia and perform many sur-
gical and obstetric procedures onr-sile mcant that risky
return flights in bad weather or at night could often be
avoided.

By the time of Flynn’s death in 1951, he had seen his
infane service grow (o a federation of six divisions and
a dozen bases and change its name to the Flying Doctor
Service. The value of the system to the people of the
Outback was recognised by the graating of the “Royal™
prefix in 1955, and the Royal Flying Droctor Service has
continued to be a vital part of Qutback health services
to the present.?

Australia was also an early pioneer of rotary wing
air medical services. In 1972, only two years afler the
inception of the ADAC’s Luftrettung (“Air Rescuc™
service in Germany, and the same year as the Flight
for Life program started in Colorado, the Angel of
Mercy medical hclicopier service commenced service
in the Mornington Peninsula area of Victoria, near Mel-
bourne. The following year, the Sydney branch of the
Surf Life Saving Assaciation of Australia (SLSA) began
the nation’s first civilian helicopter rescue service, with
sponsorship from the Bank of New South Wales (later
the Westpac Bank). Initially this service provided
over-water rescue only, but the role rapidly expanded
10 encompass resuscitation ol near-drownings and other

medical emergencies with the addition of a physician to
the crew. Subsequently, operations expanded to include
non-coastal areas and patient traasport, with scene
flights for trauma and medical emergencies, then inter-
hospital transports.  Similar programs started in other
areas. and by the early 1980s. (here were nine Weslipac
SLSA Helicopier Rescue Service (HRS) bases across
five states. The combined medical/rescue role model
established by this service continues in many Auostralian
HEMS programs to the current time,

Concurrently, another important development was
occurring in South Australia, where a farsighted inten-
sive care physician, Dr. J.E. “Fred” Gilligan, saw the
need for an imensive care outreach service to small rural
hospitals. He conceived a system that combined exist-
ing air ambulance transport with physician-based inten-
sive care teams and mobile intensive care equipment o
“1ake intensive care to the patient, not the patient 10 in-
tensive care.” Another key feature was the provision of
immediate clinical advice on interim management of the
patient until arrival of the resuscitation/transpost teamy;
with the receiving hospital and (ransport tcams assum-
ing responsibility for the patient from the time of first
contact. This program was the prototype of critical care
transport services in Australia and has since been copied
in most States. The term “medical retricval” coined
to describe this concept has become synonymous with
critical care transport in the Australasian region.*

The 1980s saw a major expansion of demand for
non-rescuc HEMS operations, parlicularly inter-hospi-
tal transports. This cansed some friclion within some
HRS programs between the respective proponents of
rescue and medical operations. There was also an ag-
gressive expansion of SAR oplimiscd HEMS programs
in several states by an industrial safety foundation that
had expanded into an ail-purpose rescuc organization:
the National Safety Council of Australia (NSCA) Vic-
torian Division. However, in 1988, this organisation
sustained a sedden financial collapse with massive un-
secured debts, precipitated by substantially fraudulent
management.

The upshol of this was the creation ol several new
or restructured HEMS programs, filling the vacuum left
by the collapse of the NSCA services and a contracting
HRS network. Some of these services were ¢corporate
providers; some were Stale gevernment services through
either Police or other emergency services; while others
were charitable community based operations.

This mix of HEMS providers, with different com-
binations in each State, romains the current situation.
Most non-government services operate as some form
of non-profit foundations with community support,
and also corporate sponsorship, Various banks, ulility
providers, health insurers and motoring organizations
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have all sponsored air medical services at some point,
Sponsorship of air medical services is mostly a “win-
win” arrangement: The payers (usually the State Am-
bulance services) get a bargain, the community gets a
better service, and the sponsors get good exposure in the
media and an improved corporate image.

CLASSIFICATION OF AIR MEDICAL
SERVICES

Consistent with the population density model
outlined above, Australian air medical services can be
broadly divided into three types: Aerial Health Services,
Air Ambulance Services, Critical Care Transport Ser-
viges, and Combined Services.

AERIAL HEALTH SERVICES

Aerial health services provide health care over large
areas where flight is the only timely means of travel. The
Rayal Flying Doctor Service's network of 11 remote
health bases in 5 states® (and the smaller Northern Terri-
tory Acrial Medical Service) provides a broad spectrum
of care, including flying outpaticnl clinics, arranged
patient transports and emergency medical evacuations,
which are required for even relatively minor iliness and
injury. In spite of the title of the service, the RFDS also
utilises Bight nurses extensively, particularly lor routine
primary health care. Physicians provide on-line medical
advice and are added o the flight crew as required; cur-
rently the proportion of flights on which this occurs
varies between different bases and ranges from approxi-
mately 20 to 40%.

Integral to the operation of the system is the provi-
sion of radio communications and also comprehensive
first aid kits to remote outposts and communitics. In
emergency situations these allow even unirained indi-
viduals to deliver interim care under on-line guidance
until the arrival of a medical team. The distances in-
volved have always mandated the use of fixed-wing
aircraft, even for scene flights. Fortunately, most of the
terrain involved is relatively flat, meaning scene land-
ings can usually be accomplished on roads or other im-
provised landing strips.

Cither aerial health programs are more specialised,
such as Queensiand’s Flying Obstetric Service, which
provides travelling specialist elective and some emer-
gency obstetric services to a network ol small hospi-
tals. Similar programs for oplhithalmology and other
specialised medical services operate in this and other
states.

AIR AMBULANCE SERVICES

Afir ambulance services may be further divided into
fixed- and rotary-wing. with some programs providing
one or the other and some both. Internalional air am-
bulance services are also provided by several organiza-
tions, either dedicated, or as part of an integrated critical
care transport service.

Fixed-wing air ambulance services normally
provide elective and emergent interhospital transport
over distances too great to practicaily utilise road trans-
port. There is essentially onc such service per State
(albeit with a varying number of bases) run in conjunc-
tton with each State’s ambulance service. There are also
in some States supplementary {usually contracted com-
mercial) services offering a lower acuity level of service
— seated or simple streicher patients only. This allows
the higher level services Lo focus on acute care paticnts.

Rotary-wing ambulance services are predominantly
used for scene transport — although those with {routine
or optional) critical carc staffing may provide a com-
prehensive service (see below). Many helicopler ambu-
tance services, particularly in coastal arcas, also provide
hoist rescuc capability (see Figure 66-1). This historical
capability does offer some cconomy of scale in altow-
ing a single aircrafl (o perform both the extrication and
patient care/iransport. Deployment of clinical teams by
hoist also allows the patient to be stabilised prior rather
than subsequent to extrication.

. )

Figure 66-1: Helicopter scene response may include Search and
Rescue and hoist rescue. (Courtesy CareFlight)

CRITICAL CARE TRANSPORT SERVICES

Critical care transport services have become an in-
tegral part of the overall critical carc system in nearly all
States, necessitated by the need to bring critical patients
at small, often far away, hospitals with limited facilities,
to one of a limited number of major tertiary (equivalent
10 Level T hospitals in the USA) facilities.
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Such services are normally based at major hospitals
and operale either #s an outreach of these hospitals or
as a State or regional resource under the authority of
the ambulance service. They typically offer transport by
road and air—either fixed or rotary wing aircraft or both,
depending on distances and urgency. This is similar 1o
the many US air medical programs that also offer criti-
cal care ground transport. Some do not have their own
transport vehicles, but utilise ground or air ambulances
from other providers as required.

Figure 66-2: Interhospital transport by helicopter and integroted
with critical care road tronsport. (Courtesy Careflight and RFDS
Western Ops)

There are separate neonalal retrieval services in
most arcas, either statewide or regional programs, some
of which encompass paediatrics and/or matemal trans-
port also. In other regions paediatic retricvals are per-
formed by general (i.e., adult) services.

The value of quality medical retrieval services is
recognised by the national specialist medical colleges
{(US Board equivalents) of the critical care disciplines of
emergency medicine and anaesthesia/critical care, whe
have developed and promulgated minimum standards
for transport of the critically il1.* These include system
issues, numbers and qualifications of staff, equipment,
communications and aircraft/road vehicle specifica-
tions.

This system has cvolved to a high standard in
most of Australia, in no small part due to these rigor-
ous minimum standards mandating critical care physi-
ctan-hased tcams, and high equipment and monitoring
levels, regardless of the vehicle used. 1t is now manda-
tory for critically ill ventilated patients to be transported
with mechanical ventilation, capnography, and inva-
sive monitoring. Most critical care transport scrvices
achieve this by atilizing some variation of the “stretcher
bridge” mobile intensive care module concept.® These
devices, incorporating ventilator, monitors, and infusion
pumps, attach to the patient litter or gurney and permit

“bed to bed” continnation of monitoring and therapy in
multiple transport vehicles and also during secondary
gurney transport within the hospital.

COMBINED SERVICES

Many programs provide more than one of the cat-
egories of service. The RFDS, as well as its primary
rural aerial heajth role, also provides the fixed-wing
air ambulance service in several States® Many of the
HEMS, especially the community-based non-profit pro-
grams, provide air ambulance, critical care transport and
scarch and rescue (SAR) services.

This means that the mission spectrum of typical
Australian HEMS is perhaps the most diverse and de-
manding in the warld. A single aircraft may be required
to be capable of critical care transport (possibly dual
patient), speciaily missions such as neonatal and batloon
pump lransports, scene responsc to multi-casually inci-
dents, and both land and water SAR/hoist rescue. Many
of these missions may involve long range response and/
or “high and hot” conditions. This results in a very high
mirimum specification for air medical helicopters; with
the Bell 412 and SA365 Dauphin series being the com-
monest zircraft used - while smaller aircraft such as the
BK117 struggle in this combination of roles.

Figure 66-3: Rural hedlth care delivery, including even scene
responise by fixed wing. (Courtesy of Dr Steven Langford, RFDS
Western Ops}

AIR MEDICAL STAFFING

Staffing of Australizn air medical services more
closely resembles the Buropean than the American
modcl, with significant use of physicians as air medical
crewmembers at least parl of the time, although there
arc variations between States. The reasons for this arc
multiple, but predominantly eclated to the demograph-
ics outlined above. For interfacility fransporis from
many smaller hospitals the air medical team must often
provide the diagnosis and pre-transport stabilisation that
is taken for granted in many North American and Euro-
pean setlings.
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For more routine work, most rural health and fixed-
wing air ambulance services operate with (usually
single) flight nurse staffing, with physicians added as
required for critical patients.  Staffing of rotor-wing
services is more variable. Some use ambulance (EMT
and/or paramedic) staffing for scene responsc @nd hos-
pital-based teams 1o comply with critical care transport
standards® for interhospital flights. Others use a single
team for both — most commonly physician-paramedic.

TASKENG AND COORDINATION

Qbviously this varies for different types ol services.
There are also variations between different regions and
States. Routine flights by rural health services and air
ambulances are scheduled in consultation with com-
munities and outlying hospitals. Emergency Oights are
usually tasked via regional Ambulance coordination
centres, which are also responsible for the secondary
road transports for fixed-wing flights. Coordination
requirements for critical care transports include: con-
firming the need for transport and the level of escort
required; providing clinical advice on interim manage-
ment; dispatching an appropriate team and vehicle; and
identilying/confirming a destination hospital and unit.
Clinical triage mechanisms have been developed and
described to identify patients requiring particular levels
of escorl.,’ In different regions this is provided in differ-
ent ways—either via the ambulance coordination cenlre,
or by hospitals or the air medical programs themselves.

ASSOCIATIONS, RESEARCH AND
EDUCATION

Since the carly 1990s, Australia and New Zealand
have had their own air medical association, the Interna-
tional Society of Aeromedical Services (ISAS) Austral-
asian chapler.? As the name suggests, it started as an al-
filiate branch of the European-based parent organization,
but runs independently. ISAS Australasia has an annual
conference, publishes a reguiar newsletter, and has de-
veloped and promulgated an advisory set of minimum
standards, There is also a specific flight nurses asso-
clation, Flight Nurses Australia, and a special interest
group for physicians under the auspices of one of the
specialist medical colleges.™!"®

There is an active research and publication history
with air medicine in Australia, although to date predom-
inantly from the physician staffed critical care transport
services. Predominant foei of research and publication
have been case reports and descriptive articles, and

equipment development, with only a few outcome-based
studies to date. However, al the time of writing a major
randomised outcome-based study is in progress, looking
at the influence of scene response by physician-based
aitborne critical care teams on mortality and morbidity
[rom neurotrauma.'t This is believed to be the firsl of its
kind in the world.

Australia offers several degree, diploma, and cer-
tificated courses in or relating to air medicine through a
number of imiversitics and organizations. There are also
in-house training programs in most major air medical
$EIVICes.

W
SAFETY

Air medical safety remains a concern in Ausltralia,
predominantly (but not exclusively) refaied to rotary-
wing operations, and particularly in one state, with
several fatal accidents in the last five years.® These
predominanily relate to night operations in VFR air-
craft.

There have to date been wide variations in safety
initiatives between air medical services. Some programs
have strong safety cultures, with cockpit resource man-
agemenl training, full IFR certification and operation,
safety incident reporting programs, simulator training,
HUET, etc. In other programs these are notably lacking
— especially for medical crew, particularly if these are
provided from outside the program itself ¢(hospitat or
regional ambulance service).

After the publicity swrrounding the recent spate of
HEMS accidents and the results of some of the inves-
ligations into these, it appears likely that there will be
considerably more focus on safety in most jurisdictions.
In particular, futurc contracts for provision of air medical
services to State authoritics are Hkely to incorporate
much more rigerous minimum standards for safety and
safely programs.
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