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Abstract. Inter-hospital Patient Transport Services (IHPTS) are a unique collaboration between clinical and aviationjoperational
transport systems. The utilisation of such services is driven by regional health, the need to maintain equity of specialty medical
service delivery and geographic factors. Both such factors change with time, and IHPTS must keep abreast of such changes.
Assessment of earlier patient transports have identified the clinical and process benefit in terms of patient morbidity and mortality,
and transport resource efficiency for specialty transport services. For any inter-hospital patient transport system, dedicated and
efficient communication links between referral, transport and receiving facility reception is vital. When more competing tasks
occur, a centralised tasking organization becomes necessary. IHPTS may be hospital based or by independent providers. The former
have the advantage of close affiliation with specialised hospital based resources whilst the latter function without competing for
scarce in hospital resources. The clinical component of the IHPTS can benefit by a strong interaction with the aviation/operational
component. This diversity of knowledge in terms of skill, non-clinical expertise and quality processes that resuits, as well as the
increased complexity of patients and their case mix has seen IHPTS evolve into a unique, specialised, field of medicine. The best
utilisation of such services (in terms of vehicle and clinical crew selection), the risk benefit of complex critically ill patients,
equipment use and choice and the transport environment remains to be validated.

Introduction

All nations face a variety of challenges in
terms of maintaining equitable access of
medical services for their population. These
challenges are related to geography,
population distribution, regionalization of
specialty medical services, vehicular access,
service facilities at remote communities,
communication technology and occurrence of
variations with time. For example, in 1996,
13% of the Australian population lived in
rural areas as compared to 43% in 1911. Their
impact is not insignificant. Regionalisation of
specialty services can be of potential benefit
for a diverse group of services such as adult
and paediatric Intensive Care (1-3), trauma
[4. 5] and stroke [6). In contrast to those
benefits, the rate of rural trauma deaths is
greater than for urban [7-g), time to discovery
of the injured is longer, medical staffing and
level of training is lesser as is clinical exposure
for local medical staff to patients with a higher
severity of illness [10].

Inter-hospital Patient Transport Services
(IHPTS) arose, and matured on, the basis of a
nationwide equity for timely access to specialty
health services and trends in health resource
distribution. The aim was to deliver medical
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services to remote locations and/or deliver the
patient to the regional medical services. An
early example of a “flying doctor” comes from
New Zealand, in 1922, where pilot, George Bolr,
flew Doctor, W.A. Fairclough, an ophthalmic
surgeon, from Auckland to Tauranga, a
distance of 150 Kms, to perform an operation.
On that same day, George Bolt demonstrated
what was 1o be the future commercial reality
for acromedical service provision. He provided
to the public joy flights whilst awaiting the
time of completion of surgery and departure
of the doctor [11). The first worldwide example
of a dedicated civil type service was the Royal
Flying Doctor Service of Australia, founded by
John Flynn and Clifford Peel in 1928. They
demonstrated the importance of an extensive
medical consultative communication network
linking remote and centralised facilities by
by the Australian Prime Minister at that ime
as the “greatest single contribution to the
effective settlement of the far distant back
country that we have witnessed in our time”,

The first dedicated critical care patient
transport teams, were seen in the early 1g70s.
Taylor and colleagues in 1970 [12] describe
the use of 2 modified hospital trolley with
monitoring and resuscitation equipment for
intra-hospital transpon of cardiac patients in
Boston. The Shock Team from the Western
Infirmary, Glasgow [13] was established
around this time, the Royal Adelaide Hospital
Retrieval Service [14) dates from 1974 and
Stanford University’s Adult Transport Team
[15] from the late 1970s.

Early inter-hospital patient transfer

documented inadequacies of patient care,
associated morbidity [16-20), observed
mortality in excess of expected and higher
mortality as compared to similar patients
who were not transferred [21,22). Major
physiological disturbances such as hypoxia,
hypotension, missed injuries, intravenous
access, airway, ventilation, spine and limb
immobilisation and communication problems
were most often documented. Unresolved
physiological instability at the referral site,
and lack of ransport experience by the
escorting team, where predictive of in transit
adverse patient events [23,24]. These basic
errors clearly illustrated the necessity for
guidelines for safe practice during transport
[25-28) and for staff of appropriate clinical
experience and skill mix for improved patient
outcome [29,30). Critically ill patients in need
of interhospital ransport have an average
severity of illness that is greater than that of
the general Intensive Care Unit [ICU) patient
population [22,31,32). As a result IHPTS have
gone on 1o developed the clinical, logistical
and transport expertise to provide an
increasingly complex in transit delivery of
critical care [33,34].

Hospital based Inter-hospital
Patient Transport Services

Hospital based IHPTS [14,35,36] source their
personnel from their own hospital medical
and nursihg pool. They may be dedicated staff
rostered, or on call, for such duties or relocate
staff from other duties. Such services have
the advantage of taking early control and
command of referrals for inter-hospital



patient transportation. This allows for forward
planning and resource allocation for patient
the referring staff, under guidance of staff
associated with patient specific medical
specialty services, and pre departure planning
by the transporting team.

The extent of consumption of existing
hospital-based resources for such a transport
service is dependent upon referral base size,
complexity and exclusivity of specialty services
at the referral hospital. Hospital based IHPTS
services need not be restricted to large
urban-based tertiary referral centres, but can
be made available from regional rural
hospitals [37]. These services may be limited
in their capacity to spare on duty staff without
restricting other hospital services. This is
especially so in the provision of senior nursing
and medical staff for transport duties.

Advantages of hospital based IHPTS are
deployment of staff who often may work
together during transport and their usual
hospital environment. This fosters a strong
team ethos through familiarity in clinical
practice, procedures and equipment.
Awareness of their own hospital unique
circumstances, allows for efficient access to
in hospital resources, such as specialty medical
consultation, equipment replacement and
sterilisation and uncommon andjor expensive
drugs (eg antivenom, antidotes, blood
products, etc). Such resources can then be
transport platform directly to the patients at
the referral site (38,39). Finally often used
disposable equipment compatibility, eg
pressure transducers, drug infusion systems
and portals reduces can be retained at the
receiving hospital, thus reducing wastage and
exposure of patient to otherwise unnecessary
repetition of procedures. Such repetition
includes routine blood. radiological and other
investigations performed and interpreted ar
the referring site (40).

Most [HPTS utilise transport vehicles
supplied by aviation [14] or land based
commercial transport services (eg local
ambulance vehicles) (14). Ideally vehicles
should be dedicated to a patient transportation
however result in such vehicles to be utilised
for other commercial purposes when not in
patient transport mode. This can delay
deployment of IHPTS, but in circumstances
of infrequent use it does allows a means for
their economical viability and an opportunity
for the pilots/drivers to retain their currency.
Vehicles may be based at the hospital or other
nearby site. For tertiary referral sites with a
high and/or time critical referral load, a secured
hospital reception site, staff, ground loading
bay and a helipad must be available and
serviceable. An agreed process for the timely
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245 +/- 11.5%.

deployment and reception of vehicle and
non-medical personnel must be established.
Hospital staff must be familiar with on board
procedures and equipment for all types of
vehicles they would be expected to travel in,
including communication devices and those
to do with safety.

Mon-Hospital based Inter-hospital
Patient Transport Services
Non-hospital based IHPTS are
administratively independent, and supply the
purpose of inter-facility patient transfer. Their
operational focus is solely upon safe out of
hospital patient transportation [41] and distant
from competing in hospital competing.
Expertise is accumulated at a faster rate through
the concentration of tasking, use of dedicated
higher volume of clinical and aviation transport
exposure also positively contributes to crew
performance (42) and patient safety (43).
Staff are rostered solely for such tasks and
not removed from an existing and depleted
hospital staff pool with resultant disruption
to usual hospital services (44]. Equally
important is for such services whose workload
is not considered sufficient that clinical,

For medical/nursing/paramedical staff, this
may be through intermittent rotations to
tertiary referral hospitals.

It would be desirable for non hospital [HPTS
to have arrangements with tertiary referral
hospitals for access o speciality medical
and surgical services consultation, utilisation
of hospital services such as equipment
sterilisation, pharmacy and blood products as

fmmd'uﬂabie

recreational associations
donation.

IHPTS accreditation an
IHPTS provision, inc
u&qqulnyand
independently m
hmpmllmedu-lm
less likely to maintain pre .
mdlnunahmu-m“




- o coisically ill patients from the 1980s have

docamented inadequacies of patient care and
sigsificant associated morbidity (16-20) and
#m observed mortality in excess of expected

 movtality when compared to similar non-
 mamsferred patients (21,22). Patients admitred

# 2 tertiary referral ICU following transfer
oo another hospital have higher severity
of Blocss measures than non transferred
admissions (22,31). In recognition of these
ewents standards for the safe conduct of out
of hospital patient transportation have been
deweloped [25-28).

Of in transit events, major physiological
dissurbances such as hypoxia, hypotension,
missed injuries, intravenous access, airway,
wensilation, spine and limb immobilisation
and communication problems are the most
ofien described. Unresolved physiological
imseability at the referral site, and lack of
manspon experience by the escorting team,
are predictive of in transit adverse patient
ewents (23,24). It is therefore essential that
the escorting medical team have the skills for
monitoring. recognising and managing acute
physiological disturbances associated with a
broad range of patient illness, rather than
staff with medical expertise limited to specific
discase categories.

Referrals arising from remote community
hospitals with limited resources, staffed
by solely nurse practitioners or medical
staff who infrequently encounter critically ill
patients, provide a greater challenge. In those
situations transporting staff must be capable
of providing a level of expertise and equipment
that supplements that available at the referral
site and meets the patient’s immediate care
requirements.

Circumstances associated with inter-hospital
patient transport are thus highly varied.
Transporting staff must not only possess
the clinical skills but also have the seniority
and clinical maturity to work unsupervised
and adapt their clinical practices for the
unpredictable circumstances that may be
presented to them.

Older studies have documented major
interventions, or the need for such
interventions, by transporting medical staff
upon arrival at the referring site [45.46). A
recent study, using T155-28, as a measure for
therapeutic intervention, showed the level of
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Figure 2. The 5 “R™s of patient transportation

intervention in transit was equal to or less
than that provided for at the referral site
(figure 1) [47]. At time of transporting staff
arrival at the referral site, all patients in need
airway protection and/or respiratory support
had been intubated and were receiving
mechanical ventilatory support and all those
with cardiovascular instability were receiving
intravenous fluids and/or inotropes. The
transporting medical staff did however
identify undetected errors of airway/ventilatory
management in 33% of patients receiving
mechanical ventilation. Such data would
indicate that based upon current practice, the
role of ransporting medical staff is shifring
from providing basic major interventions (eg
oral intubation, central vascular accesses,
initiation of inotrope, etc) to that of providing
a higher level of clinical judgement or more
specialised expertise.

Sound and well-practiced communication
skills are vital for transporting medical teams.
These skills include a familiarity with the use
of a range of communication aids and an
ability to seck and express relevant clinical
information in a clear, determined and timely
format to a range of clinicians and non-clinical
personnel.

The potentially unpredictable transport

environment is more stressful for the
inexperienced escort than unfamiliar hospital
environments. Escorts rely upon a greater
degree of situational awareness often associated
with a more intense and prolonged clinical
workload. Within this environment successful
team function depends upon effective
interaction amongst team members, of
which familiarity, communication, effective
leadership and team cultural factors play a
part [48).

Medical staff should be selected based
upon extensive in hospital critical care
experience, a demonstrated ability o function
unsupervised, communication and leadership
skills, and the ability to work within a variety
of team structures. Training should incorporate
medical and personal protective equipment as
well as vehicle familiarisation, especially the
associated safety/emergency procedures. The
larter include vehicle emergency and safety
features, (eg where applicable, helicopter
underwater escape training, hypoxia awareness
training), and clinical performance within the
constraints of such vehicles.

Currently there is wealth of information
about the aviation environment and it's impact
upon healthy aviators. There is much less
information as to the clinical consequences
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and significance of effects at the critically ill
patient - transport environment interface.
Most assumptions as to the patient rigk/benefit
within this environment are derived from
our existing knowledge of pathophysiology,
medical equipment operations and
environmental characteristics. Therefore not
only is a sound knowledge of the transport
environment required, but instruction
about the potential consequence of the
environment/patient interface is essential for
medical transport teams. Knowledge of local
geography and meteorology is also useful.
Team performance training should be based
upon Crew Resource Management principles
which incorporate effective communication
skills, situational awareness, problem solving,
decision making, stress recognition and
management, team management, interpersonal
skills, fatigue recognition and management
[49]. Such rraining needs to be ongoing and
tailored to conditions and experiences
encountered within the patient transport
service [50). At least an above average level of
physical fitness should be required of transport
team members as well as regular pre
deployment vision and hearing assessments.
Re accreditation of personnel should reflect
clinical currency in out of hospital patient
transportation, equipment familiarisation,
participation in specific quality assurance
activities, accuracy and completeness of
documentation and participation in transport
vehicle familiarisation briefings. Skills can
be maintained through ongoing in hospital
clinical exposure within relevant critical care
environments, clinical exercises utilising
transport equipment and team scenarios,
supervised transports and simulator training.
Regular antendance and participation in
quality/audit activities should be required.
Owerall, the use of specialised doctor staffed
teams has been suggested to reduce adverse
events and be associated with better transpont
outcomes (30,51,52). Not all acutely ill patients
require a doctor. Although out of keeping with
standards of patient transportation, non-
medical escort can under medical guidance,
transport some critically ill patients with no
documented added morbidity or mortality
(53). On this basis hospital and non-hospital
based IHPTS can deploy a multi tiered response
capability, in terms of team crew composition
and resource utilisation. Such a strategy would
require reliable and expert pre transpon
information gathering and assessment.
Currently, available scoring tools to predict
which patient is not at risk [54) have a low
specificity. Similarly, given the incidence of
missed injuries (19.20,35) and deficiencies in
treatment at the referral sites [17], such
decisions for critically ill patients should be
cautiously applied. if at all.

Figure 3. Type of inter-hospital patient transfer incident

Types of transport vehicles

and vehicle selection

IHPTS may choose to operate from road
ambulances, rotary wing (helicopters), fixed
wing aircraft (dedicated air ambulances or
commercial flights) or a combination.

Road ambulances are readily available and
equipped to a varied degree based upon local
needs [51). Vehicle and available patient cabin
size varies and is influenced by factors such
as operational speed, manoeuvrability, local
terrain and geography and vehicle initial and
ongoing costs.

Helicopters are often selected based upon
the considerations of the geographical
environment it will be expected to work within,
cost, maintenance, single/twin engine, size,
noise, and IFR/nonlFR capability. A rwin-engine
aircraft has a significant margin of safety for
medical work, in that it can fly on and land
after an engine failure whereas a single engine
aircraft has no option but to auto rotate into
the nearest clear space. Any helicopter used
for long distance patient transport over
wilderness areas should be twin engined. An
aircraft equipped to fly using visual flight rules
(VFR) only is at a safety disadvantage compared
to one with equipment and pilots trained to
fly using instrument flight rules (IFR) when
needed, either with two pilots or using an
autopilot. Interhospital medical work is
between known safe landing zones and there
may be an advantage to using larger aircraft
with the capacity more than one patient. Noise
is an issue for hospitals in populated areas,
and there is a benefit o modern quieter
helicopters designed to minimise tail rotor
noise (such as fenestron rotors or NOTAR [no
tail rotor] systems). -

Fixed wing aircraft range from dedicated or
reconfigured turbo prop or jet engine aircraft

firted out as air ambulances, long haul
commercial airliners, to stretchers mounted
to military aircraft designed for transport of
mass casualties.

Generally, road vehicles are more efficient
and quicker for distances of up to 50 km,
helicopter transport most efficient within the
range of 50 - 250 km, whilst fixed wing
aircraft are preferred for distances beyond
that. Table 1 summuarises the advantages and
disadvantages of the various modes of patient
transportation.

A new aircraft, the Bell/Agusta 609 Tiltrotor,
combines advantages of both rotary and fixed
wing aircraft and may have a significant
impact on aeromedical work. It is designed as
an essentially fixed wing aircraft, but with
tilting wing mounted engine. It can take off
from and land ar a hospital helipad, and
hover as a helicopter, then move its rotors
into a rear thrust position for forward motion
with the speed advantage of a fixed wing
aircraft. Such aircraft may have a major impact
on retrieval work from isolated rural facilities.

To dave most documented adverse patient
related events are influenced more by clinical
rather than vehicle related factors (18].

The transport process, itself may however
contribute to patient morbidity and mortality
for certain patient groups {22.55), but the
transport factors that contribute to this are
as yet poorly defined.

Choice of vehicle for specific patient groups
remains ill defined. Few comparisons between
different modes of transportation have been
done using similar patient population groups.
For trauma patients, selection is dependent
on severity of injury, with those with the highest
severity of injury most likely to benefit from a
helicopter transport, capable of delivering the
patient to definitive care quicker than a road



Figure 4. Location of inter-hospital patient transfer incident

vehicle. This benefit lessens as the time delay
to request for transfer increases to beyond 60
minutes [52) and is likely to reflect a different
trauma patient population. Another factor that
influences this finding is the quality of initial
care at the referral hospital (56).

Studies have shown the safety of transporting
patients with acute coronary syndromes by
helicopter [57]. Comparative studies with road
transportation have not shown a survival
advantage but fewer adverse cardiac events
occur during road as compared to helicopter
transport [58].

Patients with a broad case mix [52,59) with
specific conditions such as hypothermia, post
thrombolytic therapy, cardiogenic shock
receiving complex therapy (i.e. inotropes and
intraaortic balloon pump) and trauma has had
documented safe ransports. Of the latter,
trauma patients are the group with the most
consistent benefit. Time delays have been said
to contribute to adverse patient outcomes
[60-62), but not all studies support a timely
transfer [63,64).

A comparison of patients with spinal injuries
undergoing inter-hospital transfer by road,
road/fixed wing and helicopter, showed that
no form of ransportation was associated with
a documented exacerbation of neurological
injury. Compared to road transport, helicopter
transports were associated with fewer overall
transport incidents, but a similar number of
patient only related incidents [65).

In summary, based upon the available
evidence, the main determinants for the choice
of ransport vehicle remains regional time
dependent clinical factors, geography and
vehicle service/maintenance requirements.

Patterns of referral
Each region should assess and monitor their

potential requirements for inter-hospital
patient transportation. Based upon this
information a regional strategy can be
formulated. It is crucial that such a strategy
aims to reduce the burden of referral upon
referring hospitals and does not contain
financial or logistical disincentives for the
appropriate referral and patient transport.

It is equally important that tertiary referral
centres are not "inundated” with patients
who are not in specific need of tertiary medical
care. This may arise as a result of inadequate
allocation of resources to non-tertiary hospitals
[60,65] and variations in referral practice
amongst physicians {66). Specific guidelines
[26,67,68] and instructional courses improve
transport decision-making and the confidence
of referring staff to make patient transport
decisions [62]). Examples of regional guidelines
for inter-hospital transfer of trauma patients
are those for the South Western Sydney Area
Health Service (69), and guidelines for selection
of level of patient escort [67).

of any referral processes is accurate patient
identification. This can be based upon the 5
“R"s (figure 2) of referral and patient
transportation.

The greatest delays occur afier patient arrival
to the referral hospital and prior to IHPTS
notification (60,69]. Unpublished data from
the NRMA CareFlight (New South Wales,
Australia) show median time rill referral to be
3 hours [range 10 min to 7.5 hours). These
delays may be due to failure to recognise need
for transfer [70,71), communication difficulties
with between referring and receiving hospitals
(72] or administrative (71].

Demographic information have been used to
predict Emergency Medical Services utilisation
{731, population (74] and health (75)
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demographics to predict Emergency
Department utilisation and population
distribution data [76] to assess accessibility
to helicopter based transport services.
Combining such data with referral patterns
into geographical mapping programmes may
demonstrate current and future patient

of resource allocation - both type and quantities
- can also be utilised during the planning
stages by IHPTS,

Referral Communication,

Patient and IHPTS preparation

The referring hospital staff need only make a
single call [77,78], which then triggers a
standardized process. This single contact
point may be utilised as a source for immediate
clinical advice (79), triage, tasking and
preparation for patient transportation and
reception at the receiving facility. Undirected
telephone information transfer can be
unreliable [80] and a standard format for
information transfer enhances the quality and
quantity of information exchanged [69,80,81).
An example of this is the NEWS ABCDEFGH
checklist, which refers to the questions asked
in relation 1o patient preparation, i.c. Needed?
Enough? Working? Secure? about Airway
(plus cervical spine), Breathing, Circulation,
Disability, Equipment, Family, Gastric tube
and History/handover [6g].

These communication channels can be via a
dedicated telephone landline, radio or Internet
facilitated information transfer such as email,
still andjor video picture transfer. A
conferencing system can be established where
referring, retrieval and receiving doctors and
any coordinating personnel can simultaneously
be part of the one call. Operational planning
and clinical management advice [82) can then
proceed simultaneously. For such a system
to be efficient, it must run according to a set
protocol. This protocol should define who
will lead or “chair” the conversation. Ideally
such conversations should be recorded,
protected from liability and used for quality
purposes. In situations where transport team
dispatch is urgent, dispatched can occur whilst
the other parties complete the exchange of
information.

Telemedicine, especially in relation to
radiology, is having an increasing impact
upon the decision to transfer patients.
Electronic transfer of high quality images can
prevent unnecessary transfers and facilitate
the transfer processes (83.84). decision-making
and consultation processes for a number of
acute and non-acute clinical conditions [85,86]).
Incredsingly, the associated technology is
becoming less prohibitive from both financial
and hardware requirements (86].

Receiving hospital specialists, to whose
care the patient is being referred, in conjunction



with a senior member of the [HPTS should
define the indication for referral. This is a
crucial step towards the timely, organised and
safe transfer of the patient to an appropriate
and prepared hospital. All necessary assistance
(eg information, personnel and equipment)
for the referral site should be offered at that
time. A management plan which extends into
the time after the arrival of the patient ar the
receiving hospital should also be developed at
this stage. This process will provide all carers
with therapeutic objectives, simplify the clinical
interaction ar each patient handover point and
maintain continuity of care. If a patient is a well
prepared. the transport team will not need to
perform time consuming interventional
procedures (87,88] prior to ransportation,
clinical information will be available and the
patients clinical state well known to the
transporting team prior to their arrival. The
role of the team is then that of evaluation,
continuation and monitoring of treatment,
as well as communication with the receiving
hospital. Those responsible for the referral
process should remain readily contactable in
case of alterations to the existing management
plan or further advice.

The IHPTS team members must discuss,
plan and prepare, as a team, for the known
challenges. All team members must be given
an appropriate mission brief appropriately
resourced and have performed necessary
equipment and safety checks prior to departure.

Finally, before departing the referring
hospital, he patient or surrogate is informed as
to the reasons for the transfer and the transport
processes and consent to the transpon gained.
Rural people being transferred to large urban
centres as a result of a critical illness often
experience anxiety and confusion (8g). In the
USA it is now mandatory that written consent
to transport be obtained (go). In addirion it
must be confirmed that the transport is legal
and does not violate regulatory requirements
or managed care requirements. US federal
legislation was passed in 1986 preventing
“dumping” of uninsured patients, and this
has now been amended within the Emergency
Medical Treatmefit and Active Labor Act
(EMTALA))(9g1].

Contraindications to different

forms of patient transportation
There are very few specific contraindications.
As discussed, there is no patient who is “too
sick to ransport”™ provided that patient receives
appropriate in transit care and stands to benefit
from the improved level of care at the receiving
institution. While there are inherent risks in
any transport, provided the benefits to the
patient outweigh them there is no reason not
to move. Choice of vehicle generally comes

down to urgency, geography, weather and
availability and often there is no one clear
correct answer. At times more than one
vehicle may be required.

Unpressurised aircraft (fived wing or
helicopter) are contraindicated for patients
who will suffer from the decreased ambient
pressure and expansion of any enclosed gas
space, and for those in whom it is impossible
o compensate for the relative hypoxia of
altirude.

Specific patient groups for consideration
include:
Decompression tliness (DCI) and arteral gas embolism,
Further depressurisation may exacerbate
neurological DCI. Air transport should be by
fixed wing aircraft capable of pressurisation
to sea level cabin pressure (or to the ambient
pressure of the referring institution), or low
level helicopter flight if the weather is good,
aviation restrictions allow it and it is possible
to stay at sea level to the receiving institution.
Road transport may be preferable, but local
geography must be understood, with no area
of increased altitude between referring and
receiving institutions.

Other undrained, enclosed gas spaces. Any
pneumothorax must be drained before air
transport. There is a relarive risk of bowel
distension and rupture in patients with bowel
there is no convincing evidence of risk for air
transport in this group.

Spinal and spinal cord imjunes. Helicopters tend
to be preferred for patients with unstable spinal
injuries. The concern is whether lateral and
vertical shear forces, from corners and bumps
during road transpore; will exacerbate a spinal
cord injury. There is no evidence that helicopter
transport has a neurological advantage over a

well driven ambulance [92] but is associated
with fewer incidents [65).

Significant respiratory failure with hypaxaemia.
If a patient is hypoxaemic despite maximal
support (100% oxygen, optimal PEEP,
recruitment manoeuvres, prone) he or she
may not tolerate a more hypobaric
environment. Transport is therefore limited to
an aircraft that can be pressurised to at least
the ambient pressure of the referring
institution, although risk of hypoxia will still
remain high.

Patient contaminated with biwlogical andjor
chemical hazards. Patients contaminated with
biological and/or chemical hazards may
excrete such hazards through contaminated
clothing, skin, gastric secretions or exhaled
air, all of which can potentially affect the
performance of members of the transpont
team. Pilots are at a greater risk as their
operational capacity can not only be affected
by the hazard, but also performance may be
impaired by the necessary biohazard personal
protective measures. Efficient scavenging
systems in aircraft are very difficult to apply,
unless an efficient biohazard absorbent
device can be utilised.

Monitoring Equipment

of patient monitoring exist [25,28) they are,
not consistently applied (44). The transport
environment is unforgiving to patient monitors,
and few have been developed specifically for
such a harsh environment. IHPTS have
developed innovative structures, such as the
stretcher bridge (95 to incorporate patient
from clinical incident monitoring during
patient transportation shows equipment
related incidents to be 27% of all reported



critically ill patients has many interfaces, i.e.
referral staff 1o receiving staff, referral staff
to transport team, referral patient,
monitoring/equipment to transport patient
monitoring/equipment, etc and an audit
process would need to encompass all such
interfaces as well as involve all key
stakeholders. Consideration should be given
during the development of quality measures
to each regions unique circumstances.

Examples of data acquisition for such audit
processes are confidential surveys, the use of
expert non-operational observers [49), and
incident monitoring. Incident monitoring
was initially developed to reduce accidents in
military aviation and is well established in
commercial aviation and more recently in the
critical care areas of Anaesthesia [105),
Intensive Care [106] and Emergency Medicine.
Anonymous reporting of incidents can identify,
monitor and improve process quality by using
corrective strategies to close the loop and
through ongoing incident reporting examine
the extent of such change. Incident reporting
can be applied as almost real time reporting
by frequent feedback of trends and
accumulated incidents.

Other specific parameters which are used
to examine process performance (e.g. time
periods in relation to tasking, response, time
at scene, etc), system evaluation (e.g. delayed
referrals, referrals due to lack of available
resources, delays in patient acceptance to and at
clinically futile transfers, etc), vehicle
performance and selection, crew performance
(e.g. clinical errors, communication errors,
documentation, completion of routine tasks
such as equipment checks), and equipment
performance. Quality measures should ideally
be matched with patient illness and outcome
measures. The latter can include ICU severity
of illness measures, trauma scoring systems
and associated predictors of outcome, generic
hospital data such as DRGs, outcome, length
of stay and resource utilisation/cost.

Often the difficulty with the collection of
such variables is consistency. With the many
interfaces during patient referral and transfer,
and the variety of personnel, problems with
consistency in dita acquisition and definitions
are not uncommon. Another difficulty is
linkage thar is linking transport data with that
collected by affiliated sources (eg receiving
hospital ICU illness measures, trauma
databases, etc).

The NRMA CareFlight, in conjunction with
the Australian Patient Safety Foundation, has
utilised incident monitoring. Other IHPTS
have also been contributing. Documentation
of incidents is by the transporting team
members. Examples of the available data are
illustrated in figures 3 to 5. Figure 3 illustrates
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the type of each incident, figure 4 the location
and figure 5 the patient sequelae as determined
by the transporting team members. Moderate or
more severe consequences are documented for
26% with delays in departure from the referral
hospital accounting for 35% of incidents.

With any quality assurance process there
needs to be a closure of the loop. This should
include all involved in the referral and
transportation phases. Patient outcomes and
evaluations of the referral and transpont
processes can be provided soon after patient
transfer, whilst the transfer is still fresh in the
minds of all those involved. Real time recording
of incidents and adverse events would allow
for prompt follow up and resolution of
antecedents.

Cost

Measuring the cost benefit of a IHPTS used
solely for inter-hospital transportation is
difficult as the parient population who are
most likely to benefit is poorly defined. For
prehospital, scene responses, it is estimated
that a helicopter service must save
approximately 3 lives per year to be cost
effective (107]. Although a small and possibly
achievable number, 0% of transported
patients are thought to not benefit directly
from helicopter transfer, with obstetric
emergencies, very young patients with acute
respiratory problems and life threatening
infections benefiting the most, in terms of
life years and quality adjusted life years
gained (59].

Regionalization of specialty services, eg
trauma, neonatal, paediatric cardiac, etc has
resulted in documented reduction in patient
mortality. Regionalization and equity of access
to health care however may not be possible in
the absence of an efficient IHPTS. This is more
obvious in rural trauma where time to
definitive care and mortality is greater [107)
and the removal of a pre existing IHPTS has
been associated with increased injury mortality
(108). The cost benefit per year of life saved
through regionalization of such services
appears to be more than adequate to fund a

regional specialised patient transport

.

organization and thus provide for injured
members of the rural community. The
community’s attitude to such a helicopter
service is a positive one, with a greater
willingness to pay through additional taxation
burden amongst residents in remote areas,
who base that willingness upon a perceived
overall community benefit from such a
service, 2 means of maintaining an equal
access to health care services and a reassurance
from its presence. A willingness to pay was
also present when the threat of removal of
such a service was suggested (109].

The risks and potential loss of crew and
patient life years as a result of accident and
injury during patient transportation may negate
any added benefit. The current emergency
medical helicopter accident fatality rate is
approximately 4 - 6 per 100 ooo flight hours,
with non-fatal accidents being approximartely
ten umes greater.

In summary, regional factors have a large
impact upon the cost effectiveness of the
IHPTS. Evaluation of such factors is essential
for the optimal utilisation of such a service
within a specified region. From perspective of
public policy the benefits of regionalization
needs to be balanced with the maintenance
of equity of health care services provision.
The equitable delivery of regional services for
remote population should also be included as
an outcome measure. Not disadvantaging any
population group, or a community’s perception
of a disadvantage, as well as consideration
of the clinical selection of patients and their
outcome is to influence the measures of
benefit for the different modes of

transportation.

Future Challenges

The future challenges for IHPTS will arise from
increasing patient complexity and severity of
iliness due ro an aging population,
regionalization of specialty, higher level,
medical services and fiscal restraints. Similarly,
challenges will arise from new therapeutic
and/or diagnostic modalities that are
increasingly complex, costly and require
unique expertise for their clinical application



and thus less likely to be distributed widely.
The development of regional health critical
care networks and resultant redistribution of
patients within those networks as a means to
will create challenges of patient triage for
Also, the future may see distribution occurring
mot only over regions, but also nationally and
even globally. This would test IHPTS capability
ower greater distances and transport duration.
The implications for IHPTS will be in terms
of team selection, composition, training
imedical and operational), experience,
supervision and accreditation as well as
mansport vehicle and medical equipment
selection and utilisation. Transporting staff
will need to master the skills with managing
of new transport technology, such as mobile
extra corporeal support devices and electronic
mformation. For example, electronic patient
records [110), telemedicine (111], geographic
imformation systems which utilise existing
mapping programmes [112) and aviation
mavigational aids and can contribute
waluable information to patient referral
patterns for future service enhancement.
Sach developments can give rise to further
challenges. For example, teleradiology can
result in circumstances whereby the patient
in one location has digital only x-ray images
processed and transferred to another for
reporting and the patient themselves is then
wansferred to a different location. Without
prior planning to ensure the appropriate links
are in place, the end result may be referral,
wansporting and receiving medical staff

X-rays, other than a distant verbal or written
report. Future electronic technology must
ensure compatibility and ability to perform
optimally within the transport environment
and range of vehicles.

Through the demand for a higher level and
cost effective outcome and the use of complex
technology from a variety of specialties, Inter-
hospital patient transportation has evolved
into a unique medical sub specialty. IHPTS
have the potential to expand into tasks other
than inter-hospital patient transpornation. Their
ability to be quickly mobilised, expertise and
familiarity within the transporn environment,
care of the critically ill, communication skills
and devices, transport medical equipment and
quality processes is applicable to direct scene
responses and response to medical disasters
(113.114).

A strong interaction between medical and
operational transport arms will enable an
effective adoption of common outcome aims,
quality measuring tools and integrated crew
resource management training. M can be
learnt, borrowed and utilised from the
commercial aviation industry’s experience
with incident monitoring and simulation
training by the medical transport arm.

As the number of IHPTS continues to
increase, a collaborative exchange of
information between dedicated IHPTS
becomes an increasingly valuable exchange.
An Internet based forum specific for patient
transportation is currently available [115].

Conclusion
IHPTS are a unique collaboration between
clinical and operational transport systems.

wE

The utilisation of such services has received
much scrutiny in the past. However the role
of such services is continually changing,
driven largely by the realisation of the clinical
requirements required for safe patient
transportation, the changing nature of critically
ill patients and health resource distribution,
networking of critical care and other specialty
services and public perceptions and
expectations. This has had, and will continual
to have, significant implications as to the
evolving organisational structure, crew
selection and training, equipment, patient
selection and quality assurance for IHPTS.
The clinical component has much to gain by
borrowing from the examples set by the
aviation component in some of these areas.
It is important for each regional health
service to evaluate, determine and develop it's
own patient referral/transport requirements
and an accessible process for all such referrals,
incorporating the most appropriate regional
IHPTS. Subsequent evaluation will further
define which patients will directly benefit
and the preferred modes of rransportation.
Collaboration between IHPTS through
information sharing, training, equipment
evaluartion, audit and guideline development
is crucial for their future development. In
keeping with past and future progress, strong
consideration should be given to the future
recognition of out of hospital patient
transportation as a unique and important
aspect of critical care medicine in terms of
formal education, accreditation and research
status,

References

Tesmgson DA, Clemer 1P, Appiafeld || ot o ]

Pobc Besith Dovge The Hesih of e poaphe

11 e N, justremeks 15, Ving 7, ot 1987 M Edge W, Lamser 11, Wesgle (6, o0 194

1M Reponsizzses of bl it medione
tush foree repart of e Amercas (olege of (0
bcal e Pedome (g Core Med 101004-13
Pearsen G, Thams 1 Barry P ox ol 199]. Sheokd
pardatre wsevwwe are b ceemriised” Trest
verses Woctera. Lamcet JAV-1213.1

Pollack M, Mexander SR, Clarke N, e ol 1991
Impromed pwscome; from lertiary cestre pedeasre
mwer e ) vatrwde mparass of Wiy
d son wruary ore fackees (e Core Med
A2

Jorkonch G Meck ( (97, Spsmemanc remew of

o wpasaed mpaten (sreke oat) et ghev
sabe, B D01 151-59

Buker 5, Wistfield BA. 0Nl B 1951 Geagraphe
e @ s moter svincle o
bes N Engl | Med Dikci30481

Baker 37, Whatfeld RA O'Ned 8 (1981 Cownny
mappeny of mpwry moribny. | Towma. 18740
L

of New South Wales — Lepart of e chel
Hegirh Oficwr bpdary WIW Department of
Resith. 200). hay/ Fuww heaith ssw gov s/ pubbe.
hegieh/ chorrp/ toc chpenbes bem.

Goveamae DO Rart 16, Revara PP ot oL 1995
from rudsde  bedude the repossisases of
wasma crv @ 3 remete reradl cownty. | Teae-
ma )b

lodes Broer joons Vonngre eatn Medioe o
Rew lesiaed |7 1 & (M Thompuse, huckiand
New lesland 6B 0470042150

Tagler )0 Landens (F. Choiay 0. &t & 1970
Foatanap beph-rok Cardar patesn; durmg
traesportanes m bespetal Lasert. 11295-1000

. Waddel G, Scom POR, Lees W ot of 1975

e of ambslance vasspert w oy &
panesns B Med | 1304309

Glgae JE, Melleawe D, Nchobon B ot ol 1977
Reweral of the cmcally @ m Sowh hasaraka 3
erdaaied appreach Med | hent 1RVESS

. Pearl 16, M F6, Rosenhal 1S 1987 (ame of

the adult pasess dunng Wramport bt Anesthe-
ool O J541-TS
Gessleman D, jonsen: B (9] Razaeds of e
teprsl wasler o comaren Wl apred
panenty Lamert 1534

Saabdzaten of patesss prer 18 muvhespey
transler. e | Emery Fed 5539,

| Besmng &, Ml 1. (991, Dilcaives

cesmtered @ vasapent of the cwcaly B chid
Paed Emery Care. 11131

| Demn LT 1997 Secondary musis durng e

ety assier of bead spered patesti a0
el of vasslen; @ the Memey legue Ingry
mwany

. Renderson A Copne T Wall D or ol A sorvmy of

wierbeipenyl vancler of bead oyured panent;
weh mpfegmatety weated e feegieag nvy
oancal mperes, hust WL | Serg, 1992, 42TSY-
]

Refiey 5, Carter R (905, The ofiecn of secondary
massport o0 ey i patwesn  Jagesh
“ina

Fiabown L |9 Panest relerral pod tramsper-
tanes @ 2 reponsl trtary KR patest deme-
graphecs, sesenty of dors sod owtcome Comp)-
s e nor-tramported patant; Aedeith

i G 1130599
Snderws Py, Pger I, Dearden W ot ol 1990
dury ot durey warshospesl

waaspert
o bead mpred pasesn. Lance. 33537738

Ledertas o morbedty @ sorbgupes RS
by wpeoained pardutre wall U Care Ked
LN

Mestrkan 3od New [esand (ollege of hnpesthe-
st and hastriion (olege of Emerpency Medo-
oe (79 Mo standirds lor trasspert of the
owcally @ (P13} Mebowrne. MI(L

The Aussoates of Aeaesthetnn of Great Botsm
nd irvlind lecommmndason for e wansler of
patest, woh ke Bead e 1 Bewverp
o Bmm (¥ T dssscamee of Aearsthewst
of Grent brias oad ieviand

The lnmense Care Sociwty Guedelmes for frans-
port of the (rmcally @ adele (997 The bntess
w Cae Socety

Gunbetne; (ommetee of the Amencan (oflege of
(rmcsl Care Medicme. 199). Gondelnes for e
transher of crmcally @ patests, (e Care Med
HE B L

10 johasen O Goopa W1 199). Trnmspert of the

omaally @ chid Maps Che Proc 9100

Belingan G, Qwer 1, Bumeo §, ot ol 2000

(omparnee of 3 ezt reveval wam weh
twrrent Unated Lnpdom practur lor the wam-
port of maaly @ paseses. e Core Med
141604



n

1B

51

9

Nawll [N Byde MR forvess ( 1995 Trumspert of
e crtualy 8 patest o riamgle of o me
praoed wodel NI Med | 108373-00

Duke G Groes [V 1001 Outcome of crmcaly &
patests uaferpung mterbaspetsl vansie? Mled |
hewt 1761705

Kmsela [P, Grosbel |, Scheedy M, ot ol 20010

Gaers | Jod Mares RS, Sanders W o or ol
1995 lnterbaspaal wramspert of pasesss wth
oagany weraaerts hafiose pempnyg Am | (o
gl 56594

Duke . Clarke WP (98] L soverny salled
proate bespetsl based aw ranspent servce. heth
forg 1167938

Farnell M8, Sacks L 1999 Mays Ol haspetsl
based emerpency v madaal trasspant servcr
Pays Chanc Proc $41213-15.

Borvell AR, Ragnes 55, Wikon 1D, 1999, & rerad
revrwvdl serwce heasesth bntemser Care. (71759
Gllgan £ Grgps WL joly M1 o ol 1999
Fobde maeswwy care serwces @ roral Soush hos-
waba Med | hust 17140700,

fmpoon DA Heyworth [§ Mcleas B ot 4 1988,
Extradrsl haemarrhage sratepes for masage-
mest @ remote places. lagery. 1934711
Thomas S, Oef | Poterson (ot o 1000 Fre
quency and coon of laderatary and radiegragh
rHpeitae @ Vi) patwat; ssdecpuey sterl)
clty wandder A | Emery Med 101568
Nashed A Bhwts T Beery b 1999 L reponaioed
winsport wrve, the way abead hech B w
Onidhond 09400-11

Baeris BE 1904 Performasce of sersmedical
Ovemenbers vanmy o experesce ks | of
Emery Mad 40911

Low 15, Dunse M Blomen I o0 o 1991 Fac-
ton amocated with the walety of EM5 helcny
tars e | of Emery Med 91034

Ksowles PL, Brpden 00 Kshea L &t ol 1999
Mertag the stasdarts bor sterhasptal vaser
of it weth svere bead mpury @ G Buted
lnpdom. Aeaesth 54.703-89

Rencie (], R WR, Wallace PGM. 1991 Proga
ration of the cnncally @ lor meerhesperal vaeel
o haaesthesa 41317-31

. Neddaghed I, Garrusn 46, Rasmay i, ot o

1994 Facteny muscated wh proleaganas of
aspert tmes of emerpescy pedatrd patwat
requirng wassler 1 4 WOIA) v CPmerY
Pedianr Emery (o |H41G-1Y

. Dusabr A Fisbosrn A, Marees A 190] lmpact

o pasest preparsimn. TR0 10 and envene of
MW TSOUSes spes neeval A e
e daray murbaspal wassder (Sageh)
Prnce ( fakm £ 199) Trmmeg snd research boe
iyt @ the mbtary awirew b (ockpet
Resoorce Mamagrmess. £4 Worser EL Lasks 36
ind Relmrech I Acagemss Press Grissds F1
Nelmeesch AL Merrn AL Wilkelm 0 1999, The
tvsletnn of Uvw e SEaement © G0
mercal peases but | Avar Prpchel ¥19-31
Beimersch KL 1000 On preor mamagement s
wom bom peaten. B 207815
Gebeemachael M, Borg U, Mabasks WY, ot ol 1000
Interhagersd arpmigart of the oy @
panest: The mobde msensor cae aset (nt Care
Fed 101085

efken (L Shagers W), Bessey PQ. 1998 [Secowe-
teus of helopter veris prownd smbelasce er.
ne b meerlackay wamport | Trasma 45 195

L]

Reyer 8 A, Lund G, Lasssiy A 1971 Now physs
Can wanspert of mevhated pedatrc pasest: 2
sptem ecaanon. (m Care Med 1094144
Part G, Vangeeow B, acker B o1 o (990 Pre-
fcton of rmgeratery lencoes detenorstios sher
wansler of ooy @ patesss losens (ary Med
M54

Surgenar D, Oarcs [, (ormn WL |99 (riticsl
Gt @ 3 rerd sy serend of patiesss s
leved 12 3 wrtary aee I Metnat @ (0
Care Med 17 gyl 1pAd

]

n

Sanpais 5, Dess L Lovow A ot ol 1999 lowem
e repesakatben A process setcome evilsation
| Vrowma S345-1Y

Yerabach § lemcha AP 1N bk seremedas
tramgert of pasesn durag Mt wypearda
wlursen s’ | of Emery Med 1731

fosne (1 Mume BC Sowns A or ol 1990 loser-
bocpetal wrander of confiac patiesty does aer
waspor mabe 3 Glflerence’ e Med journsl
1315044

Nowedt R Ersapmsen 1, Forde ON, o1 ol 1994
Wik growps of patents beselt fom ebcapter
s’ Lasere JT-1340-44

Desse G4, Gandry PL Woods WP o ol 1999
Interhonpetsl wasgler @ the mamagrmest of
2o vmma hest Ml | Serg 414
laline MG, Gray WP, Buckley 11 1990 Fxad-
ol tematoms w e brah Nepabhc 20 analy
ol §] cner weh emphing e “delny” Drisah
| of Samg, THIMIA

Foon Wi, Lo AL 1991 Comparsen of masage-
mest sotcome of pramary nd swcondary relerved
pavest; web waematd extradus Naematema @
& mersarpal eat lagry. 113105

Rearney P, Terry | Borney M 19Y1 Outcome
of pasents weh blest vauma asserred sher
Guaprost o trestment procederes o lowr howr
driay Jan Emery Mod 00014

Teenema [ Nodewaid LE 1995 Subdbsiion of
ruryl multiple-traema patiests ot beel M emer-
ooy deparsments belore wamsler 19 1 repeesl
vaema coetre. am Emery Med 2517581

. Fabowrs & 1001 Chmscal leaturrs, pasierss of

rferral and owt o begetal ampart reeny lor
patests with suspecied selased speal sy
Inpry 12500515
Bchardson DI, Gabbe 56, Wend 1. 1984 Decase
seabyss of lugh rsk pusest rederral Dot Gyse
1050

Lee A Lom ME Beehus 3 o ol 1994 loterbes-
padl wranslers » ceal an
ouas. Ut e Med MEHIE-TD

| Nesrmsarpal Socety of Mstraiasa aed the Royad

bntratwcan (olege of Sorprsar The masagrment
of scum sewrotrmema w rwrdl ad emene -
bons A ot of podelan for de e of bead

ol sl wgurars 1004

g fwrwrm i g met R it

. imry Adwsory (smmstive, South Westers Spdaey

hrea Bealth ferwce lnterbmipetal raema Transd
o 1001 e/ e s sow gov su/lirie-
b/ B Ghagd | gt

| e outh Wakes Degartment of Nesith. (1994a)

Fasapraens podeise; b pespr otk burs
mpry Peb o BN 0710092155 1991, Spdmey
a7 iha

Marsh B Mawrae Wikams K Markeid L 1999
Oosed head sprier whery does delsy scow @
the process of wandler 18 sewreserpal cee! B
L R

Freas BAL Lor | Brostow & (V1.4 sorvey of
secsadery wanslers of head mpred patests =
the South of England Aeaesthesa 4471831
o 5 Shh (L 2000 Resownr slocaten m =
emergency medual vy sumy CompEN e
loson ke | of Emery Med Md11-M4

* eeder T, Locasce [, Techer | & ol 2000 B

stbuanes te eflect of chanpey demagraphe
from 199] 1 1900 ke | of Emery Med
-1

Bibe . Noteas L Shaseyor D, o 2l 101 Pre-
dciga of emerpeacy deparvmest vam lor reige
ratery symgtams, wung wrvhenl sesral setwork
Chese. F120627-32

Beggestad 1, Borhesn 17 2001 Accemibey and
dutrbution of the Borsepun Natwesl he mer
pracy lervce 198090 b Mod Jowrnad 11 048
Sogroe M 1000 ) e o wnnder o0 3 whae
clephane’ lsterhanpecal Tranler Nothne MJ |
Sorg, Tiisuppfichi 441

Bocers N (1998 Interbaspetsl rawma trassler
od 3 vaema bether sptem - does @ wark!

Tasmg Grapewae 1 4] -

L 10

Ouwes W Duscas AW (98 Townrds saler trass-
port of ek and wpered chides Asaesth bateny
G 1E013T

| Wainers UL (1Y) leiephaned head wpurey reder-

rils the need 15 smpeow the quabty of wisema
boe proaded dech of Emerg Med 101V-M
Reany |, Fanpasrich MO, Beard D, ot o 1900 A
stundarded sesrvrpci eelerrs letter lor the
mere hnptal wrancles of hesd aperd pavesn |
hex Emerg Med 1715048

Rensng L 111 Emerponcy wamspent of comcd-
iy @ chidns: subdcssan belorr deparny Med
| of Mest 13110-M

Spencer JA, Dobsen D, Moare M, ot il 1991 The
wie of computeried mage vasiler criem b
g 2 mpessl sewraralasiogy e w & b
it hospersh Chn Radbol 43404

Low 1, Loham | v 05, or ol 199 fllea of &
ore (omguied tamapraphec magy wassder
m g mpnapement of relevak W o repossl
sewrsarpesl servce Lamcer 134101
Lewne §, Gorman M. 1999, “Tebeswoke™ dhe
apphcates of tlemadicns 1 mreke lrske
oy

Perndima DA, Mlles A 995 Tebemedhcne tnchasls-
 wd decl apphasenss A 17).40)-88
Lesche 19 Deta D) Besmmas §_ o1 ol 1984 Rarad
wterhaipetal bebcopter wamipert of Beter ek
e vasma wooms chuses lor delays and recem
mendatons les Emery Mad 154343
Eheenwersh | Sarbs §, Nackel A 1904 Trasspory
o cinclly | seley. (n aee Med 134047

R T e e p——

Gl ey swpeaf s bgetal anpr e
2 qualtater stody. st Con Core 12104
Sobes | 199) Tightenag dhe sovw: stasuters
and aps prreta ol sterhegets panast
tranclers. hen Emery Med 28:300-310

Clemmer 1P jofitoral) 2000 Tramport of the
owcally & O Core FMed 2000, 28:245-244
Borney M. Waggoeer L Mapsaed A 1999 Seale
fason of Spmal lngury for Larly Teandler |
Trawma 17 149799

Busary A Parvasmes | Tokala | ot o JNL
lale loag datiscr mterbospetl prowed vassle
of omaally 8 pasesss wab dcute severy sssty
b regorasery snd cecsistery Loy imtrsa
Care Med W1ITD-S

Flaboarns A, Schoethar P, Garser A ALDS wath

Wohw 1) Punioed B Roby WP 1990 The
Carvbloghe lorescher Bredgr 3 compact mabde
wtemirer ey onet. hsaessh letems Core. 18134
L ]

Wekh 1K, Rensell W), Kiegper | ot of 199]
[qupment ladurr 20 sasbyn of 1000 mcnfens
reporn. Aeaesth latens Care 11670417
Luwless §1 1994 (rpng wolt false slorms » 3
pordanr marnien coe ot (re (e Med
NS

Besm (R Sansory Th Leverle B o o 199
Reswracy asd sy of pole cumewy @ e
sorpenl mmeswe coe one. v forg 4T260-3
Seschart [ 1] Kadianed clecwical fuid mens-
wenesn & U5 hemy helcaptens. beat Tgace
Emeren Fed 43:1910.1)

100 Fromm RE. Combell [, Schboner P 1995 lnade-

quay of vossl shews o bebaapler av medal
ramgert beat lpace [mwwna Med b TH-4

191, Nerr DN, Newson BC. Saserach ML &t o 1995

lorbarne and rescue posst of care \tieg, Am |
Cin Pashel 104Gappl 11554558

WL Kesdall | Reeves 8, Clancy M 1998 Pusmt of care

testng rasdemed controlied vial of dhmcal
owtcome B9 J140050-1

1) Lacktenssen D, Comeret [P 1998 Feasbiley of

sliriiound @ the hebcopter bseesn (e Med
pLELEL)

104, Caldurl 4 Jr. Lowss JA 1995 The feasibiity of

collering @ Sl (16 dany from hebcapter
pllony. hvar Space Evwrsn Med WiBS)H

195, Rescman WE, Sefles A Webd 1L ot o 199).
Eror ncdests and scoddests @ amprsthens
practice Anawuh lnsessive Care. 11 504-19

104, Bechmuns U, Bubdwss | Rart G ot of 1196 The
Aestraban isofest Moataray Sisdy @ intessne
Core: A0, Ao analyuns of the st pour of
repertng fagesth mtess Came M4I0-1Y

107 Rogers FB, Shackiord 50, Oler 1M ot o 199
Rordl wammp the chaflenge lor the next docade
| lanma 4789211

108 Masa BC, Piskoy UA Price 00, ot ol 2000 lypery
martaley lollowany the lom of 3v medecal up
port for rurdl mterbasptsl wrascpert. Acad Emang
LR ]

109 Oises A Donsidson ( |90 Brbcapten hewrn
and gy wung willagues: i pay tn st prie
o fr publc sacior beaith care progrimmen
foc Jo Med 46112

118 Amibolsnce Sermce of New South Wales 1061/91
Aongal Report. Sy, Aostraka BN
OTHTIMGS. 2002
ity /fwrww bt pirh i pov i v ambaancr B
erdory mauairrpert 1] o

111 Tamamety 16, lnaba A5 Difasre L 1794 Perses
o computer wierabaiegy srrpipetsl mape
wimmnuee t Goktaw weiary pedatrs wep
foar comseliaton bad putest tamsler 1ol teser
teral seck and elbow radagraph. Ped Emery
Care. WLIT37.

11T Lormer ED. Biliosior M| Shora | ot o 1999 B
of 3 prographecyl mlormaton spitem 13 deterss
o appraprase meaes ol viema patest tries
port Acad Emery Med &1177-3)

113, Nocera A Dultse AN 1994, Dusaster Mert T
rale of physcian staled helcap pracy
wrvce Med | of bt 141 69-9)

134, Marscheshe | Lynch 1, Pumter | ot & 1995
leromedical helicopter we foliowsny the 1909
Lema Prova eartiguair beat lpace Eawwrne
Fad 4435941

115 Ay /o) Seth exw g s/ mowbesithborem st
Forum du'(Hgy = ]




