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Retrieval medicine has existed in various guises for many decades, however, 
in recent years it has become more systematized as an area of  specialist 
clinical practice and an area of  clinical medicine which requires its own body 
of  literature, educational systems, qualifications, and recognition.

The days are gone where retrieval consisted of  critical care transfer by 
junior staff, with ad hoc equipment and monitoring, and non-​specialized 
transport platforms, all enveloped by a clinical governance void!

In contradistinction, around the world we now have specialist train-
ing systems that are established or developing, formal qualifications, and 
defined standards and accreditation in many settings. University courses 
and qualifications in aeromedical, prehospital, and retrieval medicine have 
emerged, and research activity is progressing positively. In addition, govern-
ance systems, regulation, accreditation, data sharing, and benchmarking are 
also appearing worldwide.

However, this progress is not uniform, and retrieval medicine is practiced 
in a vast range of  models around the world.

We have approached this textbook from the perspective that there is 
international commonality at the core of  this discipline, and that systems 
of  patient care and clinical retrieval medicine are similar in many coun-
tries. We have consulted widely with international colleagues and adopted 
generic approaches where possible, and feel confident that the contents of  
this work will be of  value and relevance to all retrieval practitioners—​from 
those working in high-​volume, critical care retrieval services, to those who 
are ‘occasional retrievalists’ or need to maintain low-​volume patient trans-
fer capability.

It is our aim to add to the knowledge that drives standards of  patient 
care and the quality of  clinical outcomes. Each of  us has seen the difference 
between non-​systematized patient transfer, and the transfer of  patients 
via professional retrieval services who deploy well trained, educated, and 
supported staff. We hope that this work will contribute further to these 
systems, the quality of  retrieval care, and the health of  our communities.

Marcus Kennedy

Preface
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2 Chapter 1  Retrieval systems

Introduction to retrieval systems
Definition
The definition of  retrieval varies by jurisdiction; however, it includes the 
inter-​hospital transfer of  critically ill patients using specialized clinical staff, 
transport platforms, and equipment. In many regions this definition extends 
to the prehospital environment when medical staff crewing is deployed, 
and in this setting it is termed primary retrieval. In various systems, staff 
may include doctors, nurses, advanced life support (ALS) paramedics, or 
intensive care paramedics (or equivalents) in a range of  combinations or 
crew-​mixes.

Principles
Retrieval generally involves the transfer of  patients with critical illnesses or 
life-​threatening injuries; situations where the patient requires the highest 
levels of  clinical care and vigilance. Retrieved patients are often unstable, at 
the margin of  physiological compensation, and in need of  specialized inves-
tigation and intervention. They are often at that phase of  an emergency 
presentation where diagnosis is incomplete, treatment is problem-​focused, 
and risk is high. This setting therefore requires special expertise, risk-​averse 
processes, and fail-​safe systems characterized by anticipation, redundancy, 
rapid response, and reliability.

Coordination
Retrieval is a coordinated process that provides specialized assessment and 
management prior to, and during the transfer of  critically ill patients from 
situations where resources or services are inadequate, to a destination 
where definitive care can be provided.

Movement ‘up the chain of care’
It aims to deliver the same or a higher level of  clinical care than that avail-
able at the point of  referral, thus ensuring that the patient is not exposed 
to any reduction in the quality of  clinical care, despite the inherent risks of  
the transport environment.

Need for retrieval systems
The need for retrieval is related to the limitations of  health facilities and the 
geography of  populations. It is a reasonable premise that rural communi-
ties have a right to equitable and timely access to critical care medicine, 
however, it is recognized that there is often an urban/​rural divide in regard 
to the accessibility of  health care generally and to specialized critical care 
in particular.

Key clinical ‘gap’ areas exist at urban and rural and regional levels in regard 
to trauma, neurosurgery, cardiac, and neonatal and paediatric critical care. 
Advances in medicine and technology are inevitably (and at least initially) 
concentrated in major metropolitan centres, thus increasing the need for 
critical patient transport to major trauma centres and paediatric tertiary 
and quaternary care hospitals (e.g. for coronary percutaneous procedures 
and interventional radiology such as angio-​embolization). Given that such 
divides exist, and that critical care transfer is inevitable, retrieval medicine 
aims to ensure the best quality of  care in transfer. In the past, a somewhat 
ad hoc approach to irregular critical care transfers was the norm.
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System standards
There are no universally accepted system designs or standards, and con-
sequently services vary in their use of  transport platforms and crew types 
(nurse, paramedic, doctor). Varying degrees of  regulation exist in different 
parts of  the world, and within countries marked heterogeneity is also seen.

Staff may be employed by a health department or ambulance service; or 
by a contract with a private provider; or a retrieval service may utilize hospi-
tal personnel. A state (or national) service may incorporate several retrieval 
service providers with central coordination; alternatively, systems exist with 
local governance and responsibility at a district or area level.

Transport platforms are generally state owned and/​or operated, or are 
contracted; however, non-​government owned helicopters may be part of  a 
state system (and have historically received both benevolent and state fund-
ing). In the past, such services were the mainstay of  retrieval practice and 
were often initiated by passionate volunteers, being funded by community 
donations, corporate sponsorship, and government grants.

Governance systems for such services, and their coordination and perfor-
mance responsibilities were typically variable. Consequently retrieval sys-
tems have evolved, leading to increased systematization and corporate and 
clinical governance aimed at a reduction in variation, greater accountability, 
and increased reliability at the system level.
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Generic retrieval processes
Most retrieval services have developed similar systems for management of  
the generic operational processes of  patient referral, case coordination, 
response and logistics, clinical intervention, and destination determination. 
In addition these are usually supported by a formal array of  governance ele-
ments, algorithms, policies, guidelines, and standard operating procedures.

Retrieval coordination
Case coordination is at the heart of  all retrieval systems. As a process it 
commences with the initiation of  contact from a referral site. It is important 
for referrers to understand the indications for retrieval and to have clear 
guidelines (both system and local) to encourage early referral and good 
decision-​making.

Statewide/​regional trauma systems and neonatal paediatric care systems 
often have well-​established transfer criteria, however, processes for other 
clinical groups are often less developed and may be ad hoc.

Mature retrieval systems act as a single point of  entry for the referrer, 
preferably providing services by initiation of  a single call to a system-​wide 
phone number. Coordination staff are appropriately qualified senior clini-
cians, with specialized training and knowledge. Case coordination funda-
mentally answers: What are the needs of  the referrer and their patient? Are 
the needs for clinical advice, for organization of  transport and crew, or for 
assistance in obtaining an appropriate destination for a critically ill patient?

The coordinator must determine quickly and efficiently the planning and 
intervention priorities for each case. These may be for immediate care or 
advice, immediate response, destination planning, or consideration of  com-
plex decisions involving logistics, crew, or transport platforms.

Coordinators need to display leadership whilst at all times taking a sys-
tems perspective and avoiding tunnel vision or task fixation.

Coordination must be provided through high performance organizations, 
and typically utilizes sophisticated communication technologies such as mul-
tiparty conference calls, telehealth videoconferencing, case recording, and 
comprehensive data management systems.

Coordination of  retrieval also implies an ongoing process of  communica-
tion and feedback with the referrer on case progress, estimated response 
times, and patient status changes. During the response and transfer phase 
the coordination centre maintains communication with response teams, 
providing logistic support and mission oversight.

Transport platforms
Retrieval services generally use road, rotary wing (helicopter), or fixed wing 
aircraft response and transport platforms. For international retrieval mis-
sions, commercial larger jet transport is used, and in uncommon settings, 
aquatic transport platforms may be used.

In consideration of  platform selection for a mission, clinical factors must 
be factored first; these will include the need for pressurization, the need 
for space for a specialized crew or equipment, and patient size. Further to 
these factors, urgency (of  response or return leg or both outbound and 
return components), distance to referral hospital, availability of  helipads 

 

 

 

 



Generic retrieval processes 5

at referral and destination hospitals, and the need to minimize the out-​of-​
hospital time for the patient are considered.

Heightened risk for patients in transit is experienced during platform 
transfers (from bed to trolley, to ambulance, to aircraft stretcher, and so 
on) and in general terms in the out-​of-​hospital setting. Minimization of  the 
number of  patient transfers and the out-​of-​hospital time for the critical care 
retrieval patient are important principles.

Road transport platforms should be specifically designed and fitted out 
for retrieval purposes to minimize variation (improving crew performance 
and safety) and the risk of  ad hoc unsecured equipment placement.

Use of  helicopters (with crews of  appropriate skill mix) in retrieval 
response has been demonstrated to improve patient outcomes, particu-
larly patients with severe trauma and others with a need for time-​critical 
interventions. In general, helicopter transfer is considered for retrieval of  
patients approximately 75–​175 km from base, with road response used for 
shorter transfers and fixed wing for longer. These broad recommendations 
will vary depending on geography, road and climatic conditions, and on the 
performance characteristics and landing options for individual aircraft.

Fixed wing transfers have the advantage of  providing a (usually) pressur-
ized aircraft, greater speed and comfort, more space, and a controlled tem-
perature. Rotary wing aircraft have advantages of  door-​to-​door transfer 
where helipads exist at referral and destination sites; the primary response 
capability; and the potential to avoid road transport legs and multiple 
patient transfers. Road transfer offers spatial flexibility, door-​to-​door trans-
fer, and cost efficiency.

Crew
Staff selected for roles in retrieval must meet required professional and 
personal standards. Critical care capability is essential, and medical staff 
specialist training in a critical care specialty is desirable. Similarly, nursing 
and paramedic staff must be trained to intensive care practitioner level. In 
addition all staff must have specific training in management of  the retrieval 
environment; clinical care in transport settings; and personal and crew 
behaviours.

The retrieval environment poses particular risk, and technical training 
regarding platforms, procedures, relevant legislation, communication meth-
ods, rescue and escape procedures, and equipment performance charac-
teristics is needed. Training in clinical care during retrieval needs to ensure 
capability in management of  the complete range of  critical care, trauma, and 
intensive care scenarios, and an ability to apply depth of  clinical knowledge 
to the relatively compact window of  patient care that the retrieval mission 
represents. Practitioners need to understand that in a retrieval setting, an 
intervention may be possible and ideal whilst also being inappropriate and 
inefficient; or that an intervention may be desirable but not be possible 
or practical. Compromise and pragmatism have a role in pre-​ and inter-​
hospital transfer, particularly where priority exists for reaching a definitive 
care destination.

Training in personal and crew behaviours is necessary to optimize the 
cohesiveness and functionality of  the retrieval team—​formal exposure to 
crisis resource management tools is a standard component of  aeromedical 

 



6 Chapter 1  Retrieval systems

and road-​based retrieval education. In interaction with referring practition-
ers and primary responders, the retrieval team needs to exhibit empathy, 
listening skills, and professional behaviours—​avoiding arrogance, premature 
conclusions, or judgemental behaviour. The training and knowledge base 
required is significant, therefore training processes must be formalized and 
must be supported by ongoing professional development and regular cre-
dentialing in addition to compliance with relevant regulations.

Crew safety is paramount, so personal protective equipment, and cloth-
ing which meets aviation and ambulance service standards is mandatory. 
Safety risk arises also in long and/​or overnight missions, and crewing must 
be adequate to allow sharing of  clinical vigilance duties and patient interven-
tions at times of  fatigue, and to allow for adequate breaks and rest.

Retrieval services play a major role in disaster response and management, 
and generally provide a significant component of  the early response to 
such incidents. Retrieval services, and in particular their coordination pro-
cesses are also key to the distribution and reception phase of  the disaster 
response—​providing a system overview of  the capability and capacity of  
health services to receive victims. Retrieval staff must therefore be trained 
to expert status in this discipline.

Skill sets
Retrieval medicine and primary response aeromedical settings provide the 
most challenging of  all clinical environments, and therefore choice of  staff 
skill sets and professional team makeup is fundamental to optimizing clinical 
outcomes.

The central tenets of  this clinical environment are that a critical care 
retrieval team must consist of  (at least) two professionals. They must be 
trained to critical care standard and work within their core scope of  prac-
tice. The skill set they provide must meet the clinical needs of  the patient. 
In most national and international jurisdictions blended medical practitioner 
and paramedic or nursing crews satisfy these tenets. Significant literature 
supports the role of  medical practitioners in this environment due to the 
additional diagnostic capability, procedural range, extent of  knowledge, 
and depth of  clinical understanding they contribute. Such skills are com-
plemented by the skill set of  critical care trained nursing staff. Paramedic 
staff contribute substantial critical care capability (depending on individual 
jurisdictional training levels) together with expertise in the transport and 
prehospital scene environments.

Crews comprised of  paramedic or nursing staff paired in various combi-
nations and without a medical crewmember are appropriate for lower risk 
critical care transfers, or for non-​critical care retrieval.

The skill set needs to match the requirements of  the patient in the basic 
dimensions of  clinical complexity and physiological stability, with the more 
unstable and complex patient clearly requiring a higher skill mix in the 
retrieval team. In rare situations, and where life-​saving intervention may 
be possible, the transport of  highly specialized clinical staff to the patient 
may be appropriate and should be considered, for example transporting 
an appropriately qualified surgeon to perform an infield amputation on a 
patient that is trapped.
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Equipment
Within a retrieval service, equipment should be standardized as far as 
possible. Response kits and platform layouts will then be familiar to all 
practitioners at all times, including at night and during uncontrolled clinical 
emergencies.

Equipment must meet the needs of  the patient population or therapeu-
tic interventions, and must consider the operating environment, mission 
duration, availability of  electrical power in transport platforms, oxygen con-
sumption, and standard oxygen supplies available in vehicles.

Stretchers and equipment bridges must meet aviation engineering stand-
ards, as must all electrical equipment that may be used in aircraft. On all 
missions, the retrieval practitioner must have access to: a complete range 
of  airway management equipment including a difficult airway kit; a cardiac 
monitor defibrillator pacer; multiple infusion pumps appropriate for ino-
trope infusions; a transport ventilator capable of  complex respiratory sup-
port; invasive pressure monitoring; temperature monitoring; capnography; 
and oximetry.

All equipment must be maintained to the highest level of  biomedical sup-
port and be fitted with appropriate auditory and visual alert systems.

A comprehensive range of  drugs is necessary to cover the spectrum 
of  clinical presentations and scenarios encountered in the retrieval set-
ting. These should be maintained in sealed drug kits, with attention paid to 
expiry dates and to temperature control where relevant. The retrievalist 
(medical professional crewing a retrieval mission) will also require access to 
antivenoms, thrombolytics, blood and blood products, and other special-
ized agents at times—​systems must be in place to ensure timely access to 
uncommonly used pharmacological agents.
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Models of service
Centralized systems
Most countries have progressively moved towards centralized state sys-
tems. These are characterized by central coordination centres that use 
nurses, paramedics, and doctors who work together utilizing their com-
plementary skills and experience. Neonatal, paediatric, perinatal, and adult 
retrieval services may be integrated, co-​located, or separate; however, the 
trend of  recent years is to co-​locate these services with common govern-
ance, to allow synergies to be realized in regard to operational processes, 
infrastructure, management, education, research, response platforms, and 
clinical staff.

Decentralized models
In larger geographical zones, decentralized retrieval service models com-
monly exist. A central base may house core administrative and governance 
resources whilst peripheral bases focus more on service delivery and direct 
operations. Case coordination is usually central in such systems. Typically, 
peripheral arms see lower case volumes, though this is not always the case.

Various arrangements for staffing may exist such as central training mod-
els, staff secondments or rotations, and recruitment of  peripheral medical 
staff from local hospitals.

A key challenge of  hub-​and-​spoke models is the coordination of  
governance—​although often operating remotely from management struc-
tures, it is imperative that clinical and corporate governance standards 
receive the same attention and achieve the same outcomes. Use of  web 
conferencing or videoconference links is useful in driving closer inclusion of  
remote teams in educational and management activities.

Environmental drivers
Retrieval systems are often a product of  their geography and some services 
have evolved due to their unique environment. Examples include Nordic 
systems and alpine systems that have emerged from the demands of  chal-
lenging altitude and temperature extremes; urban trauma services (such as 
the Helicopter Emergency Medical Service (HEMS), London); and systems 
driven by the tyranny of  distance such as the Australian outback retrieval 
services.

Retrieval systems vary by State or region, and internationally.

Health system models as drivers
The existence of  retrieval services is mandated by the necessity to move 
patients with particular healthcare needs from locations where those needs 
cannot be met, to a more suitable healthcare facility. The lack of  appro-
priate health care in a particular location is not necessarily due to errors 
in planning or lack of  funding. Often the issue relates to demographics  
(i.e. there are not enough people with a particular condition to justify the 
infrastructure and staffing to treat it). Modern medicine continues to sub-
specialize at a rapid pace and this compounds the problem. Medico-​legally, 
it is now harder to defend doctors performing low numbers of  risky medi-
cal interventions when an accessible and alternative centre performs many 
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more of  the same procedures. Retrieval services serve as the ‘link’ between 
those centres. In many geographical locations, the route of  referral from 
one centre to another follows a fixed pattern. These patterns are best illus-
trated with examples:

All patients with confirmed myocardial infarction are sent from Hospital 
A to Hospital Z, because Hospital Z has a fully staffed cardiac angiography 
suite. In this simple example, Hospital Z is the ‘hub’ and Hospital A is con-
nected to it via a ‘spoke’. This arrangement is reasonable even in isolation, 
but it becomes more recognizable when all the hospitals in the region send 
all their myocardial infarction patients to Hospital Z. Now there are multiple 
‘spokes’ to the one ‘hub’ and the traditional ‘wheel’ of  the hub-​and-​spoke 
model can be conceptualized. For critical care, this approach must factor 
in the underlying pathology and the recognized treatment timeframes. In 
other words, the ‘wheel’ cannot be so big and the spokes so long that 
transfer to the hub hospital ceases to be effective or useful. So for myo-
cardial infarction patients, the recommended ‘door to balloon’ time is say  
90 minutes. A 30-​minute helicopter flight from the hub hospital is likely to 
be the maximum effective radius for primary percutaneous intervention. 
(30 minutes out; 30 minutes assessment, stabilization, and packaging; and 
30 minutes return.) This means a 30-​minute flight time from the hub forms 
the ‘rim’ of  the wheel in the hub-​and-​spoke model. All smaller (or less spe-
cialized) healthcare facilities within that 30-​minute flight time would be suit-
able locations for additional spokes in the wheel.

Often, smaller hub-​and-​spoke models form part of  larger similar models 
leading to several potential transfers up through larger and larger hubs until 
definitive care is reached. Well-​organized retrieval services with effective 
clinical coordination can ensure that smaller hubs are bypassed if  need be, 
and patients can be delivered direct to definitive care (Fig. 1.1).

Due to modern transport platforms and infrastructure, this model has no 
tangible geographical limit. Depending on the medical condition, the hub-​
and-​spoke model can be local, national, or international. For example, the 
hub for paediatric cardiac transplant might be in a capital city of  a coun-
try with all the other cities connected via spokes. The hub for a particu-
lar super-​specialized procedure may be the only centre in the world and 
therefore all other countries are connected to that hub by spokes. Retrieval 
services are frequently required in these situations, and the concept of  tim-
ing for retrieval is also evolving. The old adage of  ‘too sick for transfer’ is 
often redundant, and when the hub hospital is providing definitive care, the 
patient’s only real chance is prompt retrieval. In fact, it is fair to say that the 
hub-​and-​spoke model has become successful only because of  the increas-
ing availability of  competent, consistent, highly functional retrieval services.

Environmental drivers
In addition to demographics, the environment will affect the model of  
retrieval. Distance is usually the key factor and services will select different 
transport platforms to ensure the ‘spokes’ are kept within an acceptable 
range. Geographical obstacles will also contribute to the model, with water 
being the most common. Many island communities have little or no choice 
with healthcare provision and are dependent on accurate assessment and 
timely retrieval.
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Rural health
service

• Primary care
• BLS
• Some ALS

• General care
• Mid level ICU
• Limited 
   specialty access

• Full range of 
   specialties
• All interventions
• ICU

Regional
centre

Tertiary
hospital

Fig. 1.1  Integrated health systems.
ALS: advanced life support; BLS: basic life support; ICU: intensive care unit.
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Funding models
There is an enormous range of  funding systems for retrieval services. 
Historically, many retrieval services, particularly rotary wing based services, 
were funded through community-​based and benevolent funding. Corporate 
sponsorship has provided a component of  such funds in many services and 
has both positive and negative implications.

It is clear, however, over time that there is a fundamental and ongo-
ing need for securely-​funded retrieval services. The impacts they achieve 
through improved patient care and the benefits they provide to health 
systems through their coordination, educational, and other roles are now 
widely recognized and valued. Consequently, most retrieval services now 
sit within other larger state health organizations and receive government 
funding.

Current paradigms include:
•	A  government funding stream is ‘complete’, that is the retrieval service 

has no other access to revenue and is essentially block grant funded. 
Such systems do not rely on charge outs to users, and are therefore 
free from financial disincentives to use retrieval services; however, they 
may also appear unconstrained to the user and therefore be accessed 
excessively.

•	 Government funding streams are partial, requiring copayment from 
customer health services. With copayments set at appropriate 
levels these systems are more balanced. Where retrieval services 
are integrated with ambulance services, this model is common, with 
transport costs (ambulance platform) charged at usual rates, and 
retrieval coordination, and staffing costs covered by government grants.

•	 Contribution from compensation or insurance sources—​these 
complement other core systems by charging out costs where a patient-​
care episode may be ‘compensable’ by road users insurance, workers 
insurance schemes, or private health insurance schemes.

•	 Contribution from corporate sponsors and benevolent funders—​such 
systems may augment or even dominantly fund retrieval services in 
some areas. These insecure funding streams, however, are common 
in less established sectors. Although potentially attractive from a 
government perspective, these systems are inherently insecure, aligned 
to drivers that are not purely health-​provision related; such relationships 
may potentially lead to ethical challenges or conflicts.

Constrained systems
A common feature of  most retrieval systems is fiscal constraint. It is a fact 
that few, if  any, services are fully funded on an output or activity basis either 
through direct customer billing or through government funding, therefore 
decisions will always be required in regard to what ‘cannot be done’.

Retrieval systems generally exist to close a health inequity divide, which is 
at least distance-​based and may also be resource-​based. Therefore, where 
constraint exists, explicit and strategic policy positions are required to focus 
resources to the needy in a cost effective manner (see ‘Cost benefit vs 
cost effectiveness’). Need is most often driven by the lack of  availability of  
local specialized clinical services—​not every town can have a neurosurgeon, 
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interventional cardiologist, or intensive care unit. For most retrieval ser-
vices, this type of  need drives the business focus and defines the key service 
relationships, and has a rural weighting.

Retrieval services may have less need to support metropolitan health 
services due to the increased availability of  transport resources and crew 
options in urban regions. Ideally these constraints should be managed by 
system design, to allow retrieval services to provide the highest level of  care 
to all critical care patients in need of  inter-​hospital transfer.

Cost benefit vs cost effectiveness
In clinical systems, cost effectiveness often becomes confused with appro-
priateness (clinical, ethical, or social). Appropriateness is a cornerstone of  
quality management in clinical practice and is usually seen in a categorical 
way—​an intervention is either appropriate or not at a clinical, ethical, or 
social policy level.

Cost effectiveness considers the expenditure against efficient completion 
of  a required process.

Cost benefit analysis, however, acknowledges the reality of  constrained 
systems and seeks to define the greatest benefit per cost across the system 
and often at points that are distant from the immediate intervention (down-
stream or flow-​on benefits).

Given the inherent system focus of  retrieval medicine, it makes sense 
that this benefit is pitched at the system level, so retrieval services will need 
to determine (with their communities and governors) how to ensure bal-
ance and objective evaluation of  benefit. Should a service offer retrieval for 
beating-​heart donor patients, which may mean a resource is not available to 
attend another patient? Should a service provide extracorporeal membrane 
oxygenation (ECMO) retrieval for patients who have had return of  spon-
taneous circulation (ROSC) after prolonged cardiopulmonary resuscitation 
(CPR) or direct resource to night-​time retrieval support for low-​resourced 
health services? Such matters require mature consideration at a governance 
and policy level.

In terms of  cost benefit analysis of  retrieval practice per se, there are 
few if  any studies that have the design or statistical power to address the 
question. Some work in trauma systems has demonstrated significant out-
come impacts of  retrieval systems in major trauma patients. Other studies 
demonstrate lack of  excess mortality in the ICU-​transferred retrieval popu-
lation, demonstrating that retrieval systems may mitigate against the hostile 
environment and challenges of  transfer in critical patients, and ensuring at 
least equivalent outcomes in this disadvantaged patient group.

In the absence of  definitive evidence, evidence-​based management would 
therefore revert to consideration of  cohort studies as above, demographic 
studies, and expert consensus opinion—​all of  which support the cost ben-
efit of  retrieval systems.
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Establishing or redesigning  
retrieval services
The establishment of  a new retrieval service is not a common occurrence, 
however, it does occur from time to time. In comparison the redesign of  
retrieval systems is quite common. This can be due to a perceived need to 
substantially expand services, or a desire to address currently unmet need. 
Some retrieval services have slowly evolved from small local services or 
benevolent supported services and need to take that step into large organi-
zation and substantial system function. Some organizations are small scale 
and become merged with regional services or state services as part of  a 
system overhaul.

In each of  these circumstances, the process of  design and implementation 
is quite similar and commences with a period of  analysis, followed by design, 
then development of  the new service, and finally implementation.

It is important to be clear from the outset about where the responsibility 
for such work lies and under whose jurisdiction the work comes; the scope 
of  the work must be clearly stated.

Analysis
•	 Establish scope: Generally the sponsors of  a redesign or service 

establishment project will be clear on the required scope and 
communicate this clearly. Often such a brief  follows a period of  
limited review or the establishment of  a degree of  awareness about a 
service gap or significant problem. Scope must be explicit, limited, and 
contextualized.

•	 Review of existing systems: The starting point is review of  existing 
systems or methods of  patient transfer/​retrieval. A comprehensive 
profile of  activity levels, performance metrics, quality metrics, and an 
inventory of  existing processes and structures is required.

•	 Review of evidence: Data is collated and analysed for trends, gaps, 
problems, and strengths. Financial performance is reviewed. Patient 
transfer patterns are reviewed.

•	 Benchmarking: Through collaboration with adjacent or similar 
jurisdictions, general patterns of  retrieval activity can be established 
within the context of  the health system operating across a region or 
state. Unless there are marked geographical differences, or distribution 
of  health access is different, valid benchmarking of  systems is possible 
and useful.

•	 Identify stakeholders and consult: The principal stakeholders for a 
retrieval service will always be the referral base, however, given the range 
of  interfaces that all retrieval systems involve, a very broad stakeholder 
base should be expected. These players need to be actively involved in 
discussions and generation of  system goals and service aspirations.

•	 Consultation and communication strategy: For the same reasons 
as required when identifying stakeholders, a communication and 
consultation strategy needs to be formally developed and followed. 
Investment of  time and effort at this stage enriches the process, builds 
allies and enthusiasm, and lays the foundation for good relationships 
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in the future. These relationships and a shared vision, especially in 
regard to the service focus of  the organization, ensure positive and 
constructive interactions during the difficult implementation and 
consolidation stages.

•	 Define the unmet need: Before moving into formal design work, 
currently unmet need must be clearly understood and documented. 
Where possible, competing needs should be prioritized to allow careful 
allocation of  what will inevitably be a limited resource.

Design
•	 Define the vision and mission of a new service: A service needs 

to understand its goals and aspirations in terms of  vision (based on 
values of  the organization, humanistic, focused on future shape, and 
constant) and its mission (the way forward, actions-​to-​goals, dynamic, 
stakeholder-​linked).

•	 Draft service plan: What is the range of  services that can be delivered. 
At an early stage this may be aspirational and include options that may 
not be implemented. What evidence exists to support various clinical 
service options, and what are the driving needs of  the community to be 
serviced.

•	 Consider operational models: To deliver the services considered in an 
early clinical service plan, what operational models need to be considered? 
What support structures, case management systems, clinical response 
options, and platform capabilities need to be established or modified?

•	 Consider business models—​free standing or embedded: Should the 
retrieval service be a freestanding or independent entity or should it be 
embedded within a larger organization such as an ambulance service 
or hospital? This will largely depend on the size of  the service at its 
potential for growth. Although attractive to embed within another 
organization to reduce infrastructure and support costs, it is important 
that such organizations understand the workforce, business, and process 
needs of  retrieval—​otherwise this advantage may be lost in inefficiency, 
rework, employee relations errors, contract mismanagement, etc. Any 
organization will always do its core work best.

•	 Cost model options: Once potential business and operational models 
are defined, a cost modelling exercise is required to define the most 
efficient option. Such options should always consider 5-​year projected 
growth implications. For example 'fee-​for-​service' staffing models will 
grow in cost linearly with activity, whilst a salaried-​staff, shift-​based 
model allows relatively capped growth for activity expansion up to 
a plateau point. Similar considerations exist for capital, running, and 
support costs for retrieval platforms.

•	 Complete service plan and communicate: After completion of  the 
planning options and models, a service plan can be decided upon and 
communicated to stakeholders.

Development
•	 Document the governance framework: The governance framework 

needs to be documented to the level that provides a framework for 
development of  operational systems. It needs to be clear to a Board 
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(or equivalent management structure) and clear to potential external 
accreditors. This document defines the systems design, checks, and 
balances of  the organization—​it is the document against which an 
organization should be measured.

•	 Document operational policy and procedure: This document provides 
staff with the how and why of  everyday operations. It defines the 
expectations and mechanisms of  coordination, response, clinical care, 
and the activities that ensure the quality of  these components such as 
audit, case review, and so on.

•	 Develop implementation plan: Standard project implementation 
development tools and processes are put in place to ensure appropriate 
oversight, resourcing, communication, stakeholder engagement, and 
contract management is applied to the implementation phase.

•	 Project manage implementation: The project of  change or service 
implementation is activated and then monitored through its life by 
agreed reporting tools and interaction with a steering committee or 
project control group.

•	 Role of the retrieval service director/​leader: The leader of  a retrieval 
service is required to perform many disparate roles, and therefore 
needs to be an astute and perceptive leader, capable in governance 
processes, expert in clinical and logistic requirements, effective in 
managing relationships, broadly focused to ensure appreciation of  
stakeholder needs, sensitive to the needs of  staff working in stressful 
environments, and politically savvy.

Implementation
•	 Implementation steps: In broad terms the implementation steps in 

the establishment of  a new or significantly redesigned service will 
follow the implementation plan. Recruitment of  appropriate staff to 
manage the implementation is vital, and at the outset establishing clear 
understanding, goals, milestones, and project-​tracking systems are 
important. A project control group or committee is required and must 
contain leaders or ‘influencers’ from key infrastructure and support 
groups, and other key stakeholders.

•	 Identify implementation milestones: Implementation milestones are 
the markers that the developmental steps required are being taken. 
There is a need to focus on the short, medium, and long-​term phases 
of  a retrieval service’s immediate development. Examples of  such 
milestones are:

• 	Immediate
•	 Ensure access to appropriate retrieval transport platforms;
•	 Improving system governance;
•	 Improving telecommunications;
•	 Increasing management capacity; and
•	 Improving critical care bed management.

• 	Within 12 months
•	 Investigating improvement to regional services (e.g. hours and 

location);
•	 Improving data capture and analysis;
•	 Improving clinical governance arrangements;
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•	 Undertaking a statewide/​regional education campaign;
•	 Improving early activation arrangements.

• 	Within 3 years
•	 Strengthening/​expanding regional components of  the retrieval service;
•	 Expanding the service to more actively provide critical care advice 

and coordination statewide/​regionally;
•	 Improving telecommunication linkages; and
•	 Introducing dedicated retrieval platforms (either air or road).

Medical director milestones
To achieve these milestones, a service director, or manager will be required 
to implement structured change over defined time periods. Short-​term 
goals for a new director or a manager in a new retrieval service are:
•	D evelop new clinical governance framework.
•	 Establish clinical key performance indicators (KPIs) and contribute to 

establishment of  core system metrics.
•	 Establish relationships with each regional service (corporate and clinical) 

and establish the change agenda.
•	 Initiate with the system peak governance body (state or regional 

government health department) a process of  consultation to develop 
and improve systems for optimized bed access and destination 
determination for retrieval patients.

•	 Completion of  a gap analysis and risk assessment.
•	 Identify and manage risk (including resistance). A risk register and issues 

management process should be implemented as for any significant 
project. As is usual, risk must be viewed from the perspective of  
both significance of  impact and likelihood, and appropriate mitigation 
strategies developed.

•	R eview and adjustment. As a component of  project evaluation, 
formative evaluation should take place during an implementation 
or change. Formative evaluation is any evaluation that takes place 
before or during a project’s implementation with the aim of  improving 
the project’s design and performance. This is of  particular value 
where complex systems that intersect with multiple stakeholders 
are concerned. Retrieval systems interface with many components 
of  the health system, so design and build strategies are challenging 
and complicated. Mid-​change or formative evaluation will inform this 
process and increase the likelihood of  success.

•	 Consolidation of  a major development project like this in a clinical 
sphere of  activity depends on striking the correct balance (and 
maintaining that balance) between corporate and clinical governance 
and efficiency. Getting this balance right ensures that all stakeholders, 
from patients to the corporate chief  executive officer (CEO), and 
from referral staff to receiving hospitals are satisfied, and that staff 
work within a supportive and fulfilling environment. At an appropriate 
time, perhaps with project evaluation, a careful ‘maintenance strategy’ 
is required to ensure that this balance is deliberately assessed on a 
periodic basis. It is easy and common for service and clinical pressures 
to run away with the attention of  a system, and similarly it is quite 
possible for corporate or political agendas to become an overriding 
focus and to each distract from the value and importance of  the other.
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International systems
Many models of  retrieval operate throughout the world. Types of  ser-
vices range from prehospital primary retrieval to international repatriation. 
Staffing models and medical skills provided are varied. Examples include 
Europe, Australasia, UK, North America, South Africa, and Hong Kong.

Europe
SAMU (Service d'Aide Médicale d'Urgence) operate retrieval services in 
France. Doctors based in ambulance control provide advice to paramedics 
as well as optimizing dispatch of  specialist resources and direct transfer to 
definitive care. Doctor, nurse, and paramedic teams perform primary and 
secondary retrievals from specially equipped, mobile intensive care units or 
land ambulances and rotary aircraft.

A number of  retrieval services operate from hospitals in Sweden. The 
Airborne Intensive Care service runs out of  Uppsala University Hospital. 
This is a physician and nurse delivered service providing adult, paediatric, 
and neonatal inter-​hospital transfer as well as prehospital critical care. Road, 
rotary, and fixed wing assets are utilized for around 800 missions per year. 
The service is also capable of  ECMO retrieval. Specialist nurses are involved 
in neonatal missions.

The Norwegian government maintains an extensive aeromedical and 
search and rescue service. Twelve helicopters and nine planes are in opera-
tion. Crews include senior doctors. As in Sweden, all doctors are anaes-
thetists, or intensivists. The same teams undertake primary and secondary 
retrieval including neonatal missions.

REGA is the Swiss air rescue service. It is a private, not-​for-​profit organi-
zation paid for by donations by private individuals. Uniquely, members of  
the public can request helicopter assistance directly. All aircraft are crewed 
by a doctor and paramedic team. For technical rescue missions the crew 
includes a specialist rescue technician. REGA operate around 20 rotary and 
fixed wing platforms.

Germany aims to have a medical helicopter at any location in the coun-
try within 15 minutes. Approximately 100 air ambulances are operated by 
three services including ADAC (German automobile association), DRF 
(German Air Rescue), and the Ministry of  the Interior.

Australasia
The not-​for profit Royal Flying Doctor service (RFDS) in Australia has been 
in operation for around 90 years and is known internationally. The service 
has 21 bases and operates 61 fixed wing aircraft. The service provides both 
contracted services to state organizations and independent services.

RFDS, and most of  the retrieval services under state auspices, provide 
aeromedical transfer, telehealth, and outreach support to remote commu-
nities in a country where travel distances are huge.

Critical care primary and secondary retrieval are provided by state gov-
ernment services. These services include Adult Retrieval Victoria (ARV) 
M www.ambulance.vic.gov.au/​Main-​home/​Arv.html; MedSTAR in South 
Australia; Queensland Retrieval Service; NSW Medical Retrieval Unit (and 
Greater Sydney Area HEMS); and the Tasmanian Retrieval Service. Each 

 

 

 

 

http://www.ambulance.vic.gov.au/Main-home/Arv.html


International systems 19

service has fixed wing, rotary wing, and road response elements and inte-
grates with the local ambulance system. Specialized paediatric and neo-
natal critical care retrieval is undertaken by PETS (Paediatric Emergency 
Transport Service) and NETS (Newborn Emergency Transport Service) 
teams in each state. The integration of  these services with adult services 
varies from state to state with a clear long-​term trend towards integrated, 
flexible systems.

Crew configuration may be a critical care doctor, and a critical care or 
flight (ALS) paramedic or nurse depending on case needs. Some services 
incorporate special access and rescue paramedics.

Systems for retrieval coordination are particularly well developed in 
Australia. These generally involve senior retrieval specialist doctors work-
ing on-​shift in dedicated coordination and clinical advice duties.

A number of services operate rescue and air ambulance helicopters in New 
Zealand. These are predominantly dual paramedic crewed not-​for-​profit 
organizations. The Westpak Auckland service operates a doctor and para-
medic model for prehospital care, secondary retrieval, and search and rescue.

United Kingdom
In the United Kingdom approximately 36 air ambulances are in operation. 
The great majority are charitably funded services providing daylight helicop-
ter primary retrieval. Crew skill mix varies. Approximately half  of  services 
provide a dual paramedic medical team with the remainder comprising a 
doctor and paramedic. The busiest service is London’s Air Ambulance,  
M www.londonsairambulance.co.uk who are highly regarded as leaders in 
terms of  critical care delivery, governance, and research. A number of  pae-
diatric and neonatal services operate throughout the UK providing predom-
inantly land-​based secondary retrieval. Retrieval services exist in various 
counties, including Kent, Surrey, Sussex, and Cambridgeshire (MAGPAS).

In Scotland the Emergency Medical Retrieval Service M www.emrs.scot.
nhs.uk is a government-​funded service which provides paediatric and adult 
primary and secondary retrieval in Scotland.

Northern Ireland operates land-​based retrieval teams for adults (NI criti-
cal care ambulance transfer service), children, and neonates (child or neo-
nate needing emergency critical care transport). There is no air ambulance 
service in Northern Ireland. Secondary air transfers to mainland UK from 
Northern Ireland are carried out by a commercial provider.

North America
Aeromedical retrieval activity is considerable in the United States. The 
Association of  Air Medical Services describes 1000 air ambulances in opera-
tion that undertake over half  a million missions per year. Half  of  the mis-
sions flown are inter-​facility transfers with the rest primary scene missions 
and transfer related to organ retrieval.

US retrieval services are a mix of  private companies and not-​for-​profit 
organizations.

A number of  organizations provide fixed and rotary wing retrieval in 
Canada. Most are funded by the government.

The majority of  services operating in North America are crewed by 
nurses and paramedics rather than physicians.
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South Africa
The South African Red Cross Air Mercy Service is a not-​for-​profit organiza-
tion which operates five helicopters and two fixed wing aircraft in coop-
eration with the Department of  Health. The service is staffed by medical 
volunteers. These aircraft undertake primary missions and secondary trans-
fers, as well as mountain and surf  rescue operations. Inter-​hospital critical 
care transfers are frequently carried out by intensive care level paramedics. 
Retrieval in South Africa is supplemented by two private air ambulance pro-
viders: Netcare 911 and ER24.

Hong Kong
The aeromedical retrieval and search and rescue service in Hong Kong is 
operated by the Government Flying Service. Six helicopters and two planes 
are operated. The aircraft also complete law enforcement and fire-​fighting 
roles. The service is government funded. The standard crew is trained to 
emergency medical technician level. On certain days of  the week doctors 
and nurses join the team on a voluntary basis. All crew are winch trained. 
Each year, 1400 secondary retrievals and 400 search and rescue missions 
are flown.
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Clinical governance
The importance of clinical governance
Clinical governance is the system by which the governing body, managers, 
and clinicians share responsibility and are held accountable for patient care, 
minimizing the risks to the consumer, and for continuously monitoring and 
improving the quality of  clinical care. The goals of  such systems are to:
•	 Build a culture of  trust and honesty;
•	 Foster organizational commitment to continuous improvement;
•	 Establish rigorous monitoring, reporting, and response systems;
•	 Evaluate and respond to key aspects of  organizational performance.

The Bristol Inquiry (2001, UK) and the Douglas Inquiry into obstetric 
and gynaecological services at the King Edward Memorial Hospital (2001, 
Australia) clearly demonstrate the importance of  the active involvement of  
the health system’s board of  directors (or the peak management body) in 
the governance of  clinical safety and quality.

In these cases, the board of  directors and senior management failed to 
respond to important safety and quality issues, and patients and families 
experienced serious and avoidable adverse events.

Both cases revealed evidence of:
•	A  closed culture unsupportive of  openly disclosing errors and adverse 

events;
•	 Failure by management to respond effectively to known clinical 

problems;
•	 Non-​existent or ineffective systems to monitor, report, and respond to 

performance problems, errors, and adverse events;
•	 Poor communication with patients and families, particularly when things 

went wrong;
•	 Poor management of  complaints and potential medical negligence cases;
•	 Inadequate training and credentialing to ensure clinicians were 

sufficiently skilled;
•	 Inadequate morbidity and mortality monitoring and review systems;
•	 Poor clinical and emotional outcomes for patients and families.

From these cases and from the progressive maturation of  governance sys-
tems in health care, principles of  clinical and corporate governance have 
arisen that are validly applied to retrieval systems. These include the estab-
lishment of  clearly documented and active systems.

The Board or Governance Committee
The range of  potential structures that a retrieval service may report to in 
the context of  clinical governance is varied. These structures will be jurisdic-
tion specific, and may for instance include the Medical Standards Committee 
within an ambulance service; the Quality and Clinical Improvement Board 
Committee for the Board of  an independent service; or perhaps a 
Divisional Clinical Management Committee within a hospital-​based system. 
Importantly, such a body must carry appropriate designated authority; have 
direct board access; and be qualified to provide advice and support for the 
retrieval service. A body that is inadequately qualified, cannot provide an 
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arbitration point for the retrieval service, cannot provide informed advice, 
and is unable to critique performance of  the service adequately.

The role of  this committee is quite diverse. It fundamentally is a check-
point to ensure all necessary structures and processes are in place and func-
tioning well. With these in place, the quality of  outcomes is likely to be 
satisfactory (and will be monitored). The Board will ensure that the culture 
and direction (vision and mission) of  the service will be aligned with the 
organization, and that staff will be credentialed, working within the scope 
of  practice, and be part of  an active performance management or devel-
opment programme. Medication, clinical protocols and practices, research, 
and ethics will all receive oversight from this group. The board, or equiva-
lent, is not an operational entity; its role is to check, guide, align, and sup-
port management to operationalize these governance features.

Retrieval service director
Each service must be under the proper direction and governance of  a medi-
cal director who must be a suitably qualified medical practitioner. The medi-
cal director must have an executive position in the organization structure, 
with major input into formulating and updating the organization’s clinical 
governance structures and processes.

The director must be registered in the state(s) in which their service 
operates and be experienced and credentialed in the type of  care the ser-
vice provides.

If  the service is a critical care organization, the director must have recog-
nized specialist qualifications, credentialing, and certified scope of  practice 
(or certificate of  completion of  training (CCT)) in emergency medicine, 
anaesthesia, or intensive care.

The director must have direct clinical involvement with the service.

Duties and responsibilities of the director
These include:
•	 Recruitment of  staff and management of  succession and staff 

development.
•	 Coordination and responsibility for a teaching programme.
•	 Setting up an ongoing review of  medical guidelines and protocols for 

patient care.
•	O rganization and implementation of  the quality management 

programme.
•	 Selection of  appropriate medical equipment.
•	O verall responsibility for the licensing, proper storage, and written 

accountability of  scheduled drugs including narcotics.
•	 Documentation of  standard procedures, guidelines, policies, protocols, 

or algorithms for case coordination and clinical care provision.

Guidelines for retrieval clinicians
Clinical guidelines provide an essential support for retrieval clinicians who 
often operate in hostile environments with minimal support, and with the 
most challenging patients. Having said that, all retrieval services operate 
within a geographical clinical zone, and clinical practice in retrieval should 
reflect this system. There is little point in exhaustive development of  
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textbook level retrieval clinical guidelines when the fundamentals already 
exist within a jurisdiction or in the wealth of  published (and maintained) 
evidence-​based guideline material that is available.

It is strongly recommended that where possible, retrieval services link 
their core guidelines to standard and non-​contentious sources (e.g. national 
bodies)—​they work as an interface between hospitals in the system—​
adoption of  the recommendations of  a peak body (governing body) is in 
effect a neutral but system-​supporting position. In addition, most retrieval 
services do not have the academic and institutional resources of  large hos-
pitals; so maintenance of  in-​house developed, evidence-​based guidelines 
(requiring revision, monitoring of  publications and literature, etc.) is often 
beyond their capability. Peak bodies (governing bodies) are resourced to do 
this work and to provide this material to the broader clinical community.

Practical guidelines for retrieval clinical and coordination staff take 
several forms.

Standard operating procedure (SOP)
These documents are designed to explain ‘how the system works’ at a 
practical level. They describe procedures, and may relate to any and all 
processes, including call taking, documentation completion, coordination 
decision-​making, safety practices, manual handling, and communication 
processes. SOPs drive safety and standardization in high-​risk settings, and 
ensure that things happen the way they should—​variation is reduced, staff 
can anticipate next steps.

Medical staff frequently struggle with perceived restrictions in SOPs due 
to the culture of  the profession, the ‘art of  medicine’, and the usual auton-
omy of  the doctor; however, this reality must be managed during induction 
to a retrieval service, and early learning must establish a commitment in all 
staff to the value of  standardization to safety.

Clinical practice guidelines (CPGs)
CPGs should take known standard clinical practices and describe the way 
that they will be applied within a specific clinical service. These practices 
may be diagnostic (e.g. use of  ultrasound), therapeutic (e.g. use of  blood 
products) or interventional (e.g. method used for rapid sequence intubation 
(RSI)). They will describe any restrictions by professional group or designa-
tion, and may also describe methods for audit and compliance checking, as 
well as outcome measurement.

In retrieval, CPGs should also include consideration and guidance in 
regard to the specific environmental application of  a practice element and 
any additional risk. This contextualization of  clinical practice to the retrieval 
and transfer setting is important in the transition of  the medical practitioner 
to become a retrieval expert. Medical staff working in retrieval should be 
senior and clinically capable—​therefore guidelines should not aim to ‘teach 
medicine’, but to convey the environment of  this practice and to bridge the 
gaps between standard hospital practice and the transport and prehospital 
settings.

Checklists
Use of  checklists in high-​risk clinical settings has become routine. These 
should be developed and made available to retrieval staff and must cover 
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a range of  activities from routine daily kit checks to a checklist for trouble 
shooting a ventilator failure in flight.

In addition to application in the field, checklists may be of  value for case 
coordinators when providing clinical advice during a case. This will ensure 
consistent advice in unusual circumstances; for example, management of  a 
failed intubation in a remote rural setting, by phone, with a paramedic and 
GP at the referral point. Such checklists can be accommodated within case 
coordination IT systems, providing both prompts for the coordinator and a 
mechanism for documenting advice provided.

Electronic decision support
Both coordination and retrieval response can now be supported by quite 
sophisticated clinical information systems that provide electronic decision 
support in real time during a case. This will be detailed in the following sec-
tion on IT systems and data; however, an example may include automatic 
activation of  a live guideline link once a clinician selects a principal problem 
or diagnosis for the patient.

Policy
Policy sets the agenda for operational staff by defining what the organiza-
tion expects to happen or not happen, in terms of  an action occurring or 
not. (‘Procedures’ on the other hand describe how things should happen.) 
Policy is often therefore pitched at an organization or system level rather 
than at a patient level.

Support staff guidelines
Standard processes for case referral, call taking, trouble shooting, escala-
tion, incident reporting, and documentation enable support staff to meet 
the challenges of  the often pressured retrieval service environment. Well-​
documented and accessible guidelines, manuals, and SOPs should be avail-
able to support staff.

Equipment management systems
Standardized kits, supported by uniform checking and stocking systems, as 
well as appropriate regular biomedical engineering support ensures reliabil-
ity of  kits and equipment. Retrieval staff must feel confident that every kit 
and every piece of  equipment taken on a mission is complete and in top 
working order. Kits should be checked on a daily basis and sealed when 
complete, to be available for subsequent use. Drugs of  addiction are nor-
mally stored separately according to local regulation and are then added to 
a kit prior to departure.

Special kit items may be added according to specific case needs, however, 
kits should be as generic as possible.

A comprehensive biomedical engineering service and schedule of  equip-
ment maintenance is important to ensure all remains functional and reliable. 
Scheduled equipment replacement and hardware ‘refresh’ programmes are 
needed.

New equipment should be introduced to a service after a defined process 
of  assessment and evaluation and after completion of  a procurement and 
purchasing process.
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Occupational health and safety
The retrieval environment provides increased exposure to health and 
safety risk, and formal policies and procedures are required to minimize 
impacts. Most jurisdictions will apply specific regulated approaches to the 
management of:
•	H azardous materials;
•	 Manual handling and lifting;
•	 Fatigue management;
•	 Infection prevention;
•	 Protective apparel; and
•	T raining and reporting of  incidents.

In addition, the management of  staff well-​being through psychological sup-
port strategies, crisis intervention systems after critical event exposure, 
and general wellness and health promotion are important components of  
retrieval practice.

Human resources
Credentialing
Effective clinical governance of  retrieval services should include practitioner 
credentialing and the specific definition of  the practitioners’ scope of  clinical 
practice (SoCP). A defined process should verify that each clinician working 
for a retrieval service only provides clinical services for which they have 
demonstrated competence.

Competency is the combination of  skills, knowledge, attitudes, values, 
and abilities that support an acceptable safe and quality practice and effec-
tive performance in the practitioner’s retrieval service role.

Credentialing and defining a SoCP for practitioners practicing with a 
retrieval service protects:
•	 Patients, by ensuring services, and treatments are provided by 

competent, qualified, and skilled practitioners suitably equipped to 
deliver safe and quality care.

•	 Practitioners, by ensuring that they take responsibility only for services 
and treatments for which they are skilled and experienced to perform in 
the retrieval environment.

•	T he retrieval services, government, and the community from 
unnecessary human cost and financial losses.

Credentialing for retrieval services can be defined as the formal process to 
verify the qualifications, experience, professional standing, and other rel-
evant professional attributes of  practitioners for the purposes of  forming a 
view about their competence, performance, and professional suitability to 
provide safe, quality clinical services within a specific retrieval organizational 
environment.

The process should be standardized, auditable, and supported by a 
transparent policy or guideline specific to the retrieval service. There is an 
overarching responsibility on those involved in the process of  credentialing 
to act with due care and diligence, and to ensure procedural fairness at 
all times.
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Scope of clinical practice
Defining the retrieval practitioners’ SoCP directly follows on from creden-
tialing and involves delineating the extent of  an individual practitioner’s 
clinical practice within the retrieval environment. This definition is based 
on the individual’s credentials, competence, performance and professional 
suitability, and the needs, capability, and capacity of  the retrieval service to 
support the practitioners’ SoCP.

Process for credentialing and determining a SoCP
A prime requirement of  a robust credentialing and SoCP process is estab-
lishing and managing an appropriately-​convened retrieval service credential 
committee or group, with an identified decision maker. The membership 
will be dependent on the size of  the retrieval service.

The principles of  procedural fairness, transparency, and accountability 
should underpin the process of  assessment of  credentials and delineation 
of  SoCP. Conflicts of  interest should be appropriately managed.

The committee or group considering applications should examine the fol-
lowing, as a minimum, in making their determinations:
•	V erification of  the practitioners’ registration status with their national or 

state authority.
•	 Current curriculum vitae and verification of  identity.
•	 Evidence of  any mandatory qualifications and the training, experience, 

and skills required for the appointed position.
•	 Documented evidence of  participation in relevant professional 

development activities.
•	 Professional references.
•	T he processes should be consistent with any local, regional, state, or 

national healthcare standards and requirements for credentialing.

Retrieval medicine specific considerations
Medical specialist training in a critical care specialty is a highly desirable pre-
requisite. In addition, all staff must demonstrate specific training and skills 
relating to the retrieval environment, clinical care in transport settings, and 
personal and crew behaviours.

Given the diverse professional backgrounds of  those medical practition-
ers currently participating in the prehospital and retrieval medicine arena 
worldwide, each retrieval service should be highly specific in its definitions 
and requirements for credentialing and conferring a SoCP. Tiered definitions 
reflecting experiential and competency-​based criteria should articulate the 
various skill levels and subsets within retrieval medical practice (e.g. pre-
hospital and retrieval medicine, paediatric retrieval medicine) until specific 
postgraduate vocational training programmes are developed.

Recruitment
Most retrieval services recruit at two levels, registrar (advanced trainee in a 
critical care discipline) or consultant (specialist trained medical practitioner). 
Both groups require induction and appropriate retrieval training before for-
mally being credentialed as a retrieval clinician. In general, the base descrip-
tion of  the retrieval registrar is that they are selected as a very competent, 
senior/​advanced trainee in a critical care discipline, who typically is highly 
motivated and is able to operate with high levels of  autonomy (though 
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they are comprehensively supported). Retrieval consultants are selected as 
highly competent specialists in a critical care discipline, who often have pre-​
existing experience in retrieval and transport medicine, and who typically 
are highly motivated and are able to operate with high levels of  autonomy, 
have excellent leadership and communication skills, and are able to manage 
complex challenging environments—​both clinical and logistic. They are dip-
lomatic, calm, and understand how to support staff who may be working at 
the edge of  their physical and cognitive capability.

Many services also employ paramedic and nursing staff. Staff from these 
disciplines are required to be high performing, extremely competent indi-
viduals with appropriate clinical qualifications and credentialing. Individual 
jurisdictions will determine the degree of  clinical independence of  these 
clinical staff, depending on jurisdictional regulation, and organizational policy 
regarding control and scope of  autonomous practice.

Processes of  recruitment are generally driven by local jurisdictional policy 
and industrial relations/​employment regulation. A common sequence is:
•	A pproval of  a business case to employ staff/​increase staff.
•	 Development of  a position (role) description which includes explicit, key 

selection criteria.
•	A dvertisement of  the position for an appropriate period.
•	 Receipt of  applications in which candidates are required to provide 

a covering letter ‘stating their case’ and motivations; a statement 
addressing key selection criteria; and a curriculum vitae.

•	 Shortlisting by an expert and balanced selection committee.
•	 Interview using structured and consistent methods which may include 

both behavioural and theoretical questioning.
•	 Formal assessment of  interview performance by a balanced, expert 

selection committee.
•	 Psychometric testing may be considered.
•	 Review of  professional references.
•	 Review of  base level credentialing compliance (qualifications, 

declarations of  good standing, insurance compliance, identification 
verification, registration compliance).

•	 Preparation of  contract and appointment conditions.

Professional development
Retrieval services recognize the value of  the learning organization and of  
evidence-​based practice. They therefore will establish systems to support 
continuing education, knowledge currency and transfer, and skills main-
tenance. Retrieval practitioners must remain compliant with regulated 
continuing medical education (CME) standards and with organizational 
requirements that may be a component of  contracts. It is unacceptable for 
any clinician to be active in a retrieval service if  they are not active partici-
pants in an annual CME programme.

The minimum standards for such a programme include:
•	 Participation in case review and audit programmes.
•	 Completion of  a predetermined number of  retrieval missions.
•	 Maintenance of  skills as demonstrated through peer review and 

observation, or participation in supervised skills-​based simulation 
scenarios.
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•	 Compliance with platform awareness and safety training schedules.
•	 Maintenance of  clinical knowledge currency through access to 

appropriate academic educational sources.
•	 Completion of  an annual plan for professional development and skills 

maintenance.

Performance management
Retrieval services should implement a performance management system 
that includes continuous feedback, and an annual review of  performance 
and credentials for each practitioner and staff member. This is consistent 
with standard governance systems. Nursing, paramedic, trainee, or registrar 
supervision and performance management follows standard training college 
or industrial systems and requirements.

Performance management is a process for establishing a shared work-
force understanding about what is to be achieved at an organizational level. 
It is about aligning the organizational objectives with the employees’ agreed 
measures, skills, competency requirements, development plans, and the 
delivery of  results.

The goals of  a system of  performance management are to:
•	 Ensure that employees understand their role in working towards the 

goals and objectives of  the retrieval service.
•	 Ensure that employees have the skills and resources they need to do 

what is expected of them.
•	 Promote regular feedback and discussion about contribution and 

professional development.
•	 Recognize and encourage continued optimal performance.
•	 Ensure effective people management processes and supportive working 

environments.

A retrieval service must have a performance management system that 
includes continuous feedback, and at least a biannual formal review of  per-
formance and annual review of  credentials, registration, and qualifications. 
This is consistent with most standard government and health sector policy 
and systems.

The practical basis of  performance management requires observation 
and monitoring through numerous mechanisms that may include:
•	O bserved clinical practice (e.g. peer ‘buddy’ missions).
•	 Incident reporting and review programmes.
•	 Completion of  reflective case reports.
•	 Review of  clinical records and recordings through audit systems.
•	 Evidence of  contribution to required service functions.
•	 Maintenance of  log books and records of  case profiles.
•	V ideo recording of  cases for subsequent review.
•	 Documented compliance with credentialing requirements.

Quality improvement
Indicator measurement
An indicator is a quantitative performance measure that produces data on 
a given area selected for quality assessment and improvement. The reli-
ability and validity of  an indicator determine its usefulness. Indicators are 
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not direct measures of  quality, but are simply screening measures to review 
performance and highlight areas for investigation or improvement.

Indicator threshold points act as a focal or flagging trigger for the indica-
tors to which they are assigned. Indicator measurement should occur within 
a clear reporting interval and link to an agreed system for subsequent imple-
mentation and monitoring of  improvement.

Indicators of  basic or key functional areas are continuously monitored. 
They may be intermittently augmented by focused survey of  other areas of  
activity. Such focused surveys initiate an assessment, review, improve, and 
reassess cycle. The impetus for such focused surveys may be problem or 
issue identification, or they may be part of  a cyclical plan.

Table 2.1 is an example of  a consolidated and focused indicator suite 
intended for use by multiple retrieval services for benchmarking and com-
parison; again it is not exhaustive but is intended to be representative of  key 
markers of  quality and performance.

Clinical documentation
As in all clinical settings, documentation is required to be of  a high standard. 
Retrieval medicine fundamentally operates at the intersection of  different 
levels and locations of  care. Communication from the referrer needs to 
be captured, assessment and care by the retrieval service must be docu-
mented, and the handover process must be recorded such that a progres-
sion of  care and communication is clearly detailed.

The principles of  retrieval case documentation are that it be contempor-
aneous; comprehensive regarding assessment, intervention, and risk; and 
provided in copy at the time of  transition of  care to another practitioner. 
Clinical documentation tools and forms require careful design to drive com-
prehensive and effective information recording for retrieval coordination 
and clinical response. See examples in Figs 2.1–​2.4.

For the purposes of  quality management, documentation and data col-
lection must be continuously reviewed through audit or other data check-
ing mechanisms (e.g. electronic data quality and edit check systems). The 
results of  reviews can be reported organizationally and also as feedback 
to individuals.

For further information on data collection in manual and electronic sys-
tems see E Data and information management, pp. 50–3, in this chapter.

Case follow-​up and feedback
Feedback in retrieval medicine is particularly important in closing loops. 
If  one considers the retrieval patient journey as almost circular, it com-
mences with the referring hospital, transitions via a retrieval service, moves 
on to a receiving (often tertiary) hospital, and is completed by the return 
to community for the patient. Each arm of  this care is isolated from each 
other, and there is little natural flow of  information between these ser-
vices. Retrieval systems are well positioned to implement ‘multidirectional 
feedback’.

The retrieval service should ideally follow-​up on all patients trans-
ferred within 24 hours. Information such as final diagnosis can be checked 
against retrieval diagnosis (or identified problem list), and feedback can 
be sought about the stability of  the patient after retrieval, and about the 
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Table 2.1  A consolidated and focused indicator suite intended for use 
by multiple retrieval services for benchmarking and comparison. Key 
performance indicators (KPIs)

Indicator Definition Rationale

Total cases Number of  cases referred 
to the service for any reason 
(clinical advice, bed access, 
primary response, retrieval, 
major trauma transfer, etc.)

Measure of  case activity

Primary 
medical 
response

Number of prehospital primary 
response cases crewed by 
retrieval service medical staff

Measure of  primary response 
case activity

Medical 
retrievals

Number of  inter-​hospital 
transfers crewed by retrieval 
service medical staff

Measure of  coordinated, medical 
escorted inter-​hospital transfer

Activation 
time for time-​
critical cases

Time of  beginning of  initial 
call to time crew tasked, for 
category 1 cases. Reported 
per platform (rotary, fixed 
wing, road)

Measure of  activation time 
(responsiveness) for the highest 
urgency cases

Mobilization 
time for time-​
critical cases

Time from crew tasked to 
doors closed, for category 1 
cases. Reported per platform 
(rotary, fixed wing, road)

Measure of  mobilization time 
(responsiveness) for the highest 
urgency cases

Appropriate 
skill set 
available at 
tasking time

The proportion of  category 1 
cases where the desired skill 
set is available for tasking

Matching of  skill set to clinical 
need of  the patient reflects 
optimal resourcing and 
coordination practice

Airway 
intervention  
in transit

Cases where ETT, LMA, or 
surgical airway placement 
occurs in transit between the 
primary site and destination

Anticipation of  airway 
intervention requirements is 
a key indicator of  maturity of  
educational, training, and quality 
practices in retrieval medicine

Temperature 
monitoring

Temperature is monitored 
(more than one reading) 
during retrieval of  an 
invasively ventilated patient

Monitoring of  temperature 
reflects whole patient focus in the 
critical care setting. Temperature 
maintenance relates to clinical 
outcomes in many case types

Intubation at 
first pass

The completion of  
endotracheal intubation at first 
laryngoscopy and attempt at 
tube placement

Training, preparation, and skill 
capability is reflected in first pass 
rates, which are also associated 
with the risk of  airway and 
ventilation complications and 
failed airway scenarios

Maintenance 
of  appropriate 
EtCO

2

EtCO
2
 is within a defined 

range on arrival at the 
destination hospital in 
intubated trauma patients 
(primary response and IHT)

Reflects optimized ventilation and 
perfusion status in trauma patients 
with trauma. A proportion of  
neurotrauma patients will have 
therapeutic hyperventilation

EtCO
2
: end-​tidal CO

2
; ETT: endotracheal tube; IHT: inter-​hospital transfer; LMA: laryngeal mask 

airway.
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Fig. 2.1 A RV Coordinator patient record 1.
Reproduced with permission from Adult Retrieval Victoria.
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 Patient s Approx Weight:  
include the following (cm) -  Height: Waist: Patient  

Width:   
Observations: 
Current:  Worst in last 4hrs: Interventions / Supports: 
 HR  Rhythm  HR  IV x 1 x 2 Fi02  O/NGT  

 BP  CVP  BP  ETT Size Lip length TV  IDC  

MAP  ETC02  MAP  Laryngoscopic Gd: 1 2 Rate  Drains  
3 4 

 Resp Rate  O2 Rx  Resp Rate  Intubation difficulty?  PEEP  ICC  

 Sp02  Temp  Sp02  CVC / site / date  PIP  CXR  

 GCS    GCS  Art. Line / site / date  NIV  Cx 
Collar 

 

Investigations: (include date/time) 

pH  P02  pC02  HC03  BE  

pH  P02  pC02  HC03  BE  

Hb  WCC  Plat  CRP  Lactate  

Na  K  Urea  Creatinine  eGFR  

Cl  Bic  Ca  Mg  PO4  

Trop 1  Trop 2  APTT  INR  Gluc  

ECG / Imaging: Fluids: Drugs/Infusions: 
   
   
   
 Urine Output: Inotropes: 
   

Complexity: Low Medium High Notes: 

 Stability: Stable Previously unstable within 
the last 4hrs Unstable  

 Urgency: 
Acute (less than 90mins) Non Acute (less than 4hrs)  
Scheduled 
(planned 

Time Critical 
(Immediate) 

Transfer Not 
Required  

Retrieval Team:  

Consultant Regional 
Consultant Registrar Regional 

Registrar Flight MICA  
Flight 

Paramedic Metro MICA Regional 
MICA 

Metro 
Paramedic 

Regional 
Paramedic  

Retrieval Doctor:   

Responding ARV Service: Metro Geelong  

Principal Transport Platform:  

Fixed Wing HEMS 1 HEMS 2 HEMS 3 HEMS 4 HEMS 5  

HATS Metro CPAV Metro Emerg Rural CPAV Rural Emerg  

Destination Arranged By: Referring Hospital ARV  

 Destination Hospital:   

 Destination Unit:   

Destination Doctor:   

 

Fig. 2.2 A RV Coordinator patient record 2.
Reproduced with permission from Adult Retrieval Victoria.
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appropriateness and effectiveness of  retrieval care. This information can 
be transferred to a referrer by phone or email, and this interaction can 
also be an opportunity for the retrieval service to provide feedback to the 
referrer regarding pre-​retrieval care and patient preparation for care. When 
performed in a quality improvement culture, such interactions close loops, 
provide education, and build important relationships.

Feedback systems are ideally supported by smart IT systems, which auto-
mate, and support clinician case follow-​up and feedback.

Fig. 2.3 A RV Retrieval physician record 1.
Reproduced with permission from Adult Retrieval Victoria.
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Audit
In many health services, audit has again become popular as a component 
of  quality management (see Fig. 2.5 for audit processes). In the past, 
when continuous quality improvement systems relied more heavily on 
trend analysis and indicator management to identify improvement oppor-
tunities, audit and single case review became somewhat frowned upon 
as an almost anecdotal, individual-​rather-​than-​system, bullish, or coarse 
method.

Fig. 2.4 A RV Retrieval physician record 2.
Reproduced with permission from Adult Retrieval Victoria.
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In the UK, NICE (the National Institute for Health and Care Excellence) 
has defined audit as:

. . . a quality improvement process that seeks to improve patient 
care and outcomes through systematic review of  care against explicit 
criteria and the review of  change. Aspects of  the structure, process 
and outcome of  care are selected and systematically evaluated against 
explicit criteria. Where indicated changes are implemented at an 
individual, team, or service level and further monitoring is used to 
confirm improvement in healthcare delivery.

A Cochrane review published in 2006 concluded that:

Audit and feedback can be effective in improving professional 
practice. When it is effective, the effects are generally small to 
moderate. The relative effectiveness of  audit and feedback is likely to 
be greater when baseline adherence to recommended practice is low 
and when feedback is delivered more intensively.

It is recommended that audit processes form a component of  retrieval 
quality strategies, and that to be at all effective, they must be methodi-
cal, look for system issues, and must have an effective communication arm. 
However, case audit remains a relatively poor improvement tool and should 
not receive undue commitment or resource.

Operational case review
Due to the high-​risk nature of  retrieval practice, it is advised that all cases 
be subjected for a general review as part of  clinical governance processes. 
Such review may appropriately be performed within a peer setting, utilizing 
a standard methodology; it should check compliance with organizational 
standards and seek learning and teaching opportunities. Ideally case review 
is captured within the retrieval information system, to allow trend analysis, 
and to ensure compliance.

Prepare for audit
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Measuring performance

Making improvements

Sustaining improvements

Fig. 2.5 A udit processes.
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There are three key components to operational case review:
1.	Ensuring completion of  documentation, information system data entry, 

and communication processes.
2.	Screening for sentinel events or indicators such as:

•	 Drug guideline variation
•	 Failed airway
•	 Death in transit
•	 Unplanned major procedure in transit
•	 Procedural guideline variance
•	 ETT dislodged
•	A rrest in transit
•	 Second crew dispatched
•	 Equipment failure
•	 ETT in transit
•	 Massive transfusion
•	 Failure to reduce pain score
•	H ypotension in transit
•	H ypothermia.

3.	Assessment of  coordination and retrieval activity against expected 
standards of  practice such as:
•	H istory taking
•	 Plan formulation
•	 Documentation
•	H andover crew selection
•	 Platform selection
•	 Clinical assessment
•	 Patient examination
•	 Drugs
•	 Interventions
•	 Mission times.

Where operational review highlights significant issues, a case may then be 
referred for assessment under a more formal incident review processes.

Incident management and complaints
Incident review is the process by which an adverse event, or other signifi-
cant issue, complaint, or policy breach may be investigated. The aim of  such 
investigation should be:
•	T o determine system factors that may have contributed to the event;
•	T o assess the severity of  outcome impact and the likelihood of  

recurrence (together these represent the risk matrix);
•	T o determine individual errors and contributing factors;
•	T o formulate a risk mitigation outcome; and to
•	A ssign responsibility for implementation of  improvement strategies.

This is clearly a complex process and requires a clear methodology and a 
policy framework.

The process of  case review should follow these general steps and may 
involve more than one assessor depending on the significance of  the issue:
•	 Record date, source, and circumstance of  the case referral for review;
•	 Record staff involved;
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•	 Data reviewed in investigation of case;
•	 Clinical summary;
•	 Case chronology;
•	A nalysis and classification of  care issues:

•	 Patient or case assessment;
•	 Failure to monitor or observe;
•	 Judgement issue;
•	 Incorrect decision;
•	 Not seeking help;
•	T echnical error;
•	 Communication;
•	O ther/​none.

•	A ssessment of  contributing factors;
•	A ction required including priority and timeframes (and by whom);
•	 Further review required;
•	 Feedback to stakeholders;
•	 Educational opportunity captured.

Handover standards and processes
Clinical handover is the transfer of  professional responsibility and account-
ability for some or all aspects of  care for a patient to another person or 
professional group. In the retrieval setting this may involve the transfer of  
incomplete and evolving patient information between the referring hospital, 
retrieval service, and receiving hospital. The use of  a standard process for 
clinical handover is important in protecting the continuum of  care and in 
preventing risk through miscommunication. The information that is trans-
ferred between healthcare providers should include all relevant data, be 
accurate and unambiguous, and occur in a timely manner.

There are many effective methods for handover organization. These 
need to be tailored to the clinical setting, urgency, patient stability, and 
physical environment. Most methods utilize acronyms as an aide memoire, 
such as ISOBAR (Table 2.2).

Table 2.2  ISOBAR: An acronym for effective handover organization

I Identify yourself  and the patient and ensure all receiving staff are identified

S Situation: Is the one sentence statement of  the patient’s scenario or reason 
for transfer

O Observations: Provide current observations and any recent pertinent 
changes

B Background: Is the more detailed presentation of  recent clinical history

A Agreed plan: Is the current understanding of  planned actions, interventions, 
etc.

R Read back: Is the check of  information and responsibility transfer, checked, 
or agreed by the receiver
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Accreditation
The principal goals of  accreditation are:
•	T o facilitate clinically safe, expeditious, and cost effective transport of  

patients.
•	T o provide an objective mechanism for evaluation of  compliance with 

accreditation standards.
•	T o offer compliance with accreditation standards as a marker of  

excellence for retrieval services.
•	T o provide a framework through which personnel and organizations 

involved in aeromedical and road retrieval services can improve the 
services they provide.

Accreditation of  retrieval services may happen at several levels. In general, 
‘whole service’ accreditation systems are uncommon but are emerging.

Accreditation as a component of  general health systems; utilization of  
standard health service accreditation tools and processes occurs in some 
regions.

Accreditation of  training positions for registrars in retrieval posts may be 
facilitated by specialist training colleges.

For organizations:
•	 EURAMI (European Aero-​Medical Institute) is a German-​based 

accreditation service which provides voluntary standards-​based 
accreditation of  aeromedical services.

•	T he Commission on Accreditation of  Medical Transport Systems 
(CAMTS) is an independent, non-​profit agency which audits and 
accredits fixed wing and rotary wing air medical transport services as 
well as ground inter-​facility critical care services in the US to a set of  
industry-​established criteria.

•	 In Australia the Aeromedical Society of  Australasia publishes standards, 
however, accreditation is not mandated.
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Corporate governance
Corporate governance is a framework of  rules and practices by which a 
management structure ensures accountability, fairness, and transparency in 
the organization’s relationship with its all stakeholders (financiers, custom-
ers, management, employees, government, and the community).

This framework consists of:
•	 Explicit and implicit contracts between the firm and the stakeholders for 

distribution of  responsibilities, rights, and rewards;
•	 Procedures for reconciling organizational goals and outcomes with the 

duties, privileges, roles, and performance of  its components;
•	 Procedures for proper supervision, control, and information-​flows to 

serve as a system of  checks and balances.

Organizational structure
Retrieval services are multidisciplinary healthcare units comprising differ-
ent professional groups working in close proximity to perform high-​risk 
interventions under unpredictable circumstances. Such services require 
considerable investment in organizational structure to remain effective and 
sustainable. A retrieval service should have an operational group (the teams 
performing the tasks) and a management group (organizing the teams). It is 
essential that several (if  not most) members of  the management group can 
also work in the operational group. If  this is not the case, the management 
group can quickly become distant from the realities and day-​to-​day needs 
of  the service.

Management structure should focus around four or five key portfolios:
•	 Clinical operations;
•	T raining, education, and standards;
•	 Business support (including budget, finance, contracts, HR);
•	 Quality improvement;
•	 Systems support (including technical and IT).

Services that provide neonatal and paediatric retrieval should have this as an 
additional portfolio that should sit within the same structure.

Within each portfolio there should be adequate representation of  pro-
fessional groups. In particular, the operations portfolio should have a broad 
membership base. For example, in a service that utilizes doctors, paramed-
ics, and nurses a representative from each profession will ensure that dif-
ferent opinions can be voiced and acted on and will ensure harmony on the 
operational base.

All portfolios should report to a medical director of  service. The director 
must assemble a multidisciplinary team with which to work. The strength 
of  such a ‘team of  leaders’ allows a director to provide strategic oversight, 
and to act as a guide and mentor whilst encouraging delegated responsibility 
for portfolio development and management. The retrieval service direc-
tor should normally be involved in clinical service delivery. Most retrieval 
services promote a flat organizational structure and a strong sense of  
teamwork—​important factors in maintenance of  a safety-​focused, sup-
portive culture. The hierarchical distinction in this doctor/​paramedic/​nurse 
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team should be arbitrary and all staff should play to each other’s strengths 
and work side by side in the leadership team.

All staff in the service should be aware that they work in an emergency 
service and must have a good understanding of  the other personnel outside 
of  health care that work in this sphere. Management in particular should 
have a close relationship with ambulance, fire, police, and aviation, as well 
as hospital staff and management.

Culture
Organizational culture is core to the performance and success of  a service. 
In organizational behaviour settings, culture has several possible definitions, 
but is often reduced to ‘the way we do things around here’. In essence it 
is the face of  the values that exist within an organization. Values and cul-
ture can be allowed to develop organically (with some risk) or they can be 
moulded and encouraged or discouraged by leaders—​by simply defining 
these things and using them as a cornerstone to organizational process they 
will flourish. Values and the resulting culture can be positive or negative.

For example a retrieval service may recognize its core values of  working 
safely, valuing team, open communication, and clinical excellence. When 
the organization takes these explicit values and uses them as a formal cor-
nerstone, a constant checkpoint for activities and processes, the values are 
reinforced, and increase in impact. Referring back to the values in meetings, 
planning processes, development of  new approaches, introduction of  new 
systems, drugs, clinical paradigms, etc. is key to their significance.

Negative cultural features such as disrespect, intolerance, exclusion, ruth-
less competition, and communication failure are common in rigid, hierarchi-
cal organizations and must be actively managed and minimized.

Priorities and strategy
Priority setting and development of  strategy are important in organizational 
processes. Priorities are set at the highest level by an organization's vision 
and mission; however, they need to be developed more explicitly for each 
planning and action cycle. This is typically a period of  3–​5 years, with annual 
action plans providing a structured approach to immediate priority activity. 
The process of  planning needs to be considered and active, and essentially 
looks at the following questions:
•	 What do we do (or believe we do)?
•	A re we doing it—​are there gaps in quality or quantity of  what we do?
•	 What else do we need to do (future)?
•	 What are the priorities?
•	 What is the effort?
•	 Do we have the resource/​can we obtain the resource?
•	H ow, when, and who will we do these things in the next year/​2 years?

The strategic plan needs to exist as a common document and be reviewed 
through each annual cycle and remain a reference point in management 
meetings and performance evaluations as well as contributing to the profes-
sional development and performance management of  key staff.

 

 



42 Chapter 2  Governance

Budget and finance
Every retrieval service is a multi-​million dollar business and therefore 
requires a professional, competent approach to budget and financial man-
agement. Most retrieval services exist within a larger organization—​an 
ambulance service, hospital, or health department, and as such are gener-
ally required to follow and meet organizational standards around budget, 
expenditure delegation, reporting, analysis, probity, conflict of  interest, 
and so on.

Privately funded, benevolent funded, or stand-​alone services are required 
to meet such standards also within corporate frameworks, company regula-
tion and legislation, and board of  management processes.

All retrieval service expenditure is driven by two principal compo-
nents: staff costs and platform costs. These two elements tend to rise in 
proportion to service activity, however, with good planning and processes, 
such growth should not be linear—​most organizations are capable of  
delivering economies of  scale by optimizing staff use, role development, 
rostering, and platform management. Other costs such as administration, 
consumables, and stock items have both fixed and variable (activity-​related) 
components and tend to be a much smaller component of  expenditure.

Budget and finance management in the service must follow a cycle of  
activity, with annual planning, and monthly review of  expenditure against 
budget. A mid-​cycle review of  year-​to-​date performance and extrapolation 
to full-​year outcome allows modification of  activity or systems to meet the 
budget.

Risk management
Beyond management of  operational/​clinical risk, which is generally intui-
tive to retrieval practitioners, the retrieval service needs to have a formal 
approach to organizational risk. Risk may be viewed in a range of  dimen-
sions and categories, and any item of  risk should be viewed from the per-
spectives of  its likelihood (to eventuate), and the potential impact should 
the event occur.

Risk Management can be defined as coordinated activities to direct 
and control an organisation with regard to risk. It is a process that 
logically and systematically establishes the context, identifies, analyses, 
evaluates, treats, monitors and communicates risks associated with 
any activity, function or process in a way that will enable organisations 
to minimize losses and maximize opportunities. Risk management is as 
much about identifying opportunities as avoiding or mitigating losses.
(AS/​NZS ISO 31000:2009)

Perhaps the most pressing risk that any retrieval service faces is that of  
interruption to business continuity through disaster (such as fire, flood, and 
electrical failure). The impact of  such a catastrophe is immense, and all ser-
vices must have clear provision for this scenario—​relocation to an alterna-
tive base, alternative communications systems, emergency rosters, callback 
systems, and recruitment systems must all be considered and planned for.
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Contract management
Modern retrieval medicine requires significant interplay with other parties 
and much of  this is driven by contracts. The following are areas of  service 
likely to be managed through contracts—​depending on the service there 
can be several others:
•	A viation service provision (helicopter, fixed wing, jet);
•	 Minor medical equipment purchase (fluids, laryngoscopes, drugs);
•	H igh level equipment purchase and servicing (monitors, ventilators);
•	 Equipment preparation for use on aviation platforms;
•	H uman resources;
•	 Communications (mobile phones, radios);
•	L egal;
•	 Cleaning.

Contract management can be complex and costly. Small wording changes 
can lead to significant changes in service provision and subsequent cost. 
Sound legal advice is necessary as many contracts can be worth millions of  
dollars. For example, a rotary wing service provision contract may provide 
10 million dollars of  service a year and the contract life might be 5+5 years 
making the contract value 100 million dollars. This is in every sense ‘big busi-
ness’ which may be exposed to the darker side of  the business world with 
side deals, incentives, fierce competition, and legal challenges all realities. 
This aspect of  retrieval practice can be challenging and access to robust cor-
porate governance and contract management departments through existing 
health system infrastructure is essential. The business management port-
folio of  a service is fundamental to management of  contracts, and its full 
integration with clinical services and the retrieval service management team, 
ensures that clinical priorities remain key drivers in all business decisions.

Management reporting (financial and activity)
A standard reporting suite should be available to retrieval service manage-
ment to allow rapid oversight of  performance, and simple tracking of  key 
parameters. Commonly, management reporting is dominated by metrics 
and activity data, together with financial material. However, it must provide 
a balanced view of  finance and expenditure, activity, quality indicators, risk 
management, and human resource. Other types of  management report at 
macro or organization-​wide level and include finance reports, compliance 
reports, planning reports, etc.
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Education
As a relatively new area of  specialized clinical practice, education in prehos-
pital and retrieval medicine is rapidly evolving. Retrieval practitioners must 
have in-​hospital training and experience in emergency medicine, anaes-
thesia, and intensive care medicine. Once equipped with the relevant in-​
hospital critical care skills and experience, education and training in retrieval 
medicine must focus on their application in the challenging and unpredict-
able out-​of-​hospital environment.

Educational requirements in retrieval medicine can be divided into the 
domains of  knowledge, skills, and culture, and are specific to the service 
and its environment.

Knowledge
Clinicians in prehospital and retrieval medicine require knowledge of  how 
patient assessment and clinical management apply at prehospital scenes, 
small referring facilities, and during patient transfer. This includes managing 
with limited personnel and equipment.

Although the patients are the same as the ones prehospital and retrieval cli-
nicians see in the hospital situation, it is the challenges that location, resources, 
and environment play in the management of  the patients’ acute pathophysiol-
ogy that can be the biggest hurdle in application of  their clinical knowledge.

Aviation and altitude physiology and its relationship to both patient 
pathophysiology and retrieval team functioning is important additional 
knowledge that is required.

Skills
Clinical skills
Technical, clinical skills training in retrieval medicine is mostly concerned 
with teaching how and when to apply existing critical care skills in a resource-​
depleted and often challenging environment. These skills do, however, need 
to be provided with the highest level of  reliability and competency and with-
out unnecessary time delay. Complex, unstable patients often tolerate pro-
cedural complications poorly. Anticipation of  risk in undifferentiated clinical 
settings is important and is also particularly difficult.

Non-​clinical skills
Clinicians require a complex set of  non-​clinical skills to keep themselves 
safe and obtain access to their patients. These types of  skills will be service 
specific, but may include:
•	H elicopter underwater escape training (HUET);
•	 Winch rescue;
•	 Navigation;
•	V ertical rescue;
•	 Motor vehicle crash extrication techniques;
•	 Rapid response driver training;
•	 Scene safety;
•	 Safety around aircraft;
•	 Radio operation and protocols;
•	 Mass casualty and disaster management, including hazardous materials 

(HAZMAT) and urban search and rescue (USAR) response.
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Culture and attitude
Human factors training is essential in prehospital and retrieval medicine, 
to maximize both individual and team performance and optimize patient 
outcome. Successful retrievals are dependent on clinical skills, teamwork, 
leadership, and communication.

The nature of  the retrieval environment means that prehospital and 
retrieval clinicians must be able to rapidly integrate into already established 
rescue and medical teams (e.g. prehospital scene, rural hospital emergency 
department, regional hospital ICU (intensive care unit)), and look to utilize 
all the capabilities available in these environments in order to orchestrate 
the optimal outcome for the patient. In the majority of  situations the team 
will be welcomed by the individuals already caring for the patient, but in 
a minority of  situations this may not be the case, or referring staff may 
be stressed by a clinical scenario which has tested them, their co-​workers, 
and health service systems. In these situations retrieval practitioners require 
a variety of  communication tools and personality styles to allow them to 
perform their role, to involve and value referring hospital staff, to educate 
where appropriate, and to ultimately provide the best possible patient care.

Developing these non-​clinical human factor skills is a vital component of  
prehospital and retrieval team education, and structured training around 
crew resource management is essential.

In developing human factor skills, education and training should include 
the concepts of:
•	T he shared mental model;
•	 Situational monitoring and cross monitoring;
•	A dvocacy and assertion;
•	 Conflict resolution.

It is also important that retrieval clinicians and services develop techniques 
and skills to allow for cognitive support in times of  high stress. These can 
include a range of  tools and processes that allow the practitioner to rely 
less on personal thinking, memory, or knowledge when under pressure, and 
more on a cognitive aid such as:
•	 Checklists and callbacks;
•	T alk through;
•	 Standardized handover;
•	 Clear role delineation;
•	T ime out;
•	 Briefs and debriefs;
•	 Standard operating procedures (SOPs).

The development and uptake of  all of  these occurs most effectively in an 
educational framework, but can also be supported within a policy and gov-
ernance framework. The concept of  actively acknowledging culture defined 
as ‘the way we do things around here’ is extremely important particularly 
when it promotes values such as safety, team support, attention to detail, 
excellence, and caring.
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Education resources
Most retrieval services provide in-​house inductions for new employees 
and ongoing training as continuous professional development (CPD). Many 
retrieval operations perform a competency assessment following induction 
and a period of  supervised practice.

A common progression or model for training to specialist competency 
level usually requires at least six months of  retrieval practice and meets the 
following general structure:
•	 Induction: Didactic and skills-​based education;
•	 Determination of  base skill competency;
•	 Mentored or ‘buddy’ supervised missions;
•	 Certification for independent practice;
•	 Continued learning and knowledge consolidation (tutorial, simulation, 

literature, online education, reflective practice, mentoring, etc.);
•	 Exposure to an appropriate caseload;
•	 Summative assessment (examination, skills assessment, scenario-​based 

evaluation of  competence, etc.);
•	 Certification.

The nature of  prehospital and retrieval medicine means that direct contact 
‘on the job’ teaching and training is often difficult. Weight and space limi-
tations in aircraft and vehicles often mean that the ability for extra crew-
members to come on a mission is limited. These restrictions constrain the 
quantity and efficiency of  the ‘bedside/​scene’ education process consid-
erably. These challenges can in part be mitigated by access to education 
in ‘down time’, with use of  electronic education aids such as web-​based 
learning systems and digital recording of  material, and use of  peer-​to-​peer 
feedback, reflection, and log books.

Simulation
A consequence of  these bedside and scene limitations is that prehospital 
and retrieval services have enthusiastically adopted simulation training for 
both clinical and non-​clinical skills.

Simulation allows for high consequence, low frequency clinical and envi-
ronmental conditions to be replicated so that clinicians can develop both 
their decision-​making skills as well as their technical and clinical skills in a 
controlled environment. The opportunity to rehearse and debrief  ensures 
that when faced with similar situations on a mission, teams will be well-​
drilled and understand the consequences of  their decisions and actions.

Online resources
Prehospital and retrieval is well represented in the rapidly burgeoning area 
of  FOAMed (free open-​access meducation).

Sites of  interest to prehospital and retrieval clinicians include:

M www.resus.me
PHARM at M www.prehospitalmed.com
M www.lifeinthefastlane.com
M www.intensivecarenetwork.com
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Courses
There are a multitude of  useful life-​support courses that will help provide a 
starting point for prehospital and retrieval physicians to build on in the course 
of  developing their prehospital and retrieval knowledge and experience.

These include:
•	ATL S or EMST (Advanced Trauma Life Support or Early Management of  

Severe Trauma);
•	AL S (Advanced Life Support);
•	A PLS (Advanced Paediatric Life Support);
•	 MIMMS (Major Incident Medical Management Support);
•	AL SO or MOET (Advanced Life Support in Obstetrics or Major 

Obstetric Emergencies and Trauma);
•	 STaR (Safe Transfer and Retrieval).

Most of  these have limited direct retrieval content, but provide at least a 
valid safe starting point for the management of  the acutely unwell patient.

The British Association of  Immediate Care delivers more specific courses 
in prehospital care in the UK. London’s air ambulance also runs an intensive 
one-​week course in prehospital critical care.

Qualifications
Diploma in retrieval and transport medicine (DipRTM)
This diploma run by the Royal College of Surgeons of Edinburgh is open to doc-
tors, nurses, and paramedics. This two day, exam-​based qualification consists of  
both a theoretical written component and a practical skills-​based component.

Diploma in immediate medical care
The Royal College of  Surgeons of  Edinburgh also runs this diploma with a 
similar format to the DipRTM. Although its focus is on prehospital medicine, 
for most clinicians working in this area their work is often a mixture of  both 
prehospital and pure retrieval. As such this diploma is a worthwhile consid-
eration in addition to the DipRTM.

Fellowship in prehospital emergency medicine
This relatively recent sub-​specialty fellowship for physicians focuses on the spe-
cialist provision of on-​scene and in-​transit critical care and is the responsibility 
of the Intercollegiate Board for Training in Prehospital Emergency Medicine in 
the UK. It accepts specialist trainees in emergency medicine, anaesthesia, inten-
sive care medicine, or acute medicine. Development of similar training system 
qualifications are likely to be formalized in other countries such as Australia.

Emergency medical services (EMS) fellowships
In the United States a number of  institutions deliver EMS fellowships. 
Fellows are trained in EMS operations, research, and leadership. Many fel-
lows progress to becoming EMS medical directors.

University postgraduate qualifications
There are also a number of  universities that offer postgraduate courses 
and qualifications in retrieval medicine (graduate certificate through to mas-
ters level). Most are completed in conjunction with active clinical practice in 
retrieval medicine that forms a clinical unit or component of  the qualifica-
tion. Qualifications without clinical experience or courses completed via 
distance education alone are of  limited value.
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Research
As a relatively new medical specialty, prehospital and retrieval medicine 
is still in the process of  developing a research base and culture. A  lot of  
current prehospital and retrieval practice is extrapolated from traditional 
hospital-​based studies. As prehospital and retrieval medicine progresses, 
developing a strong evidence base is essential to ensure we provide the 
optimal care for our patients by evaluating current practice and potential 
future developments.

There are, however, many difficulties in conducting research in the 
retrieval environment. Patient numbers are relatively low and the case mix 
is very heterogeneous. The ability to separate prehospital and retrieval 
management from the ongoing hospital management can make it difficult to 
isolate specific prehospital actions and link them to patient outcome. Time 
is limited for additional interventions and information recording, especially 
on primary missions, and available manpower is minimal. As well as this 
there are multiple difficulties around patient consent in critically patients 
that contribute to the challenges.

EUPHOREA (European Prehospital Research Alliance) is an informal 
network of  mainly European researchers aiming at promoting research in 
prehospital critical care and overcoming some of  these difficulties.

Conferences
A number of  academic conferences are organized specifically for retrieval 
medicine specialists:
•	 Europe

•	A irmed conference organized by the European HEMS & Air 
Ambulance Committee (EHAC);

•	G lasgow Retrieval Conference by the Emergency Medical Retrieval 
Service (EMRS).

•	 North America
•	 Critical Care Transport Medicine Conference by the Air Medical 

Physician Association (AMPA);
•	A ir Medical Transport conference by the Association of  Air Medical 

Services (AAMS).
•	A ustralasia

•	A eromedical Society of  Australasia (ASA) and Flight Nurses Australia 
(FNA) Annual Conference.
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Data and information management
Written
Written data remains a feature of  many health systems despite advances in 
digital technologies, and will remain the necessary backup system in case of  
IT system failure.

The principles of  written data management in retrieval services are the 
same as in general health settings.

The layout and design of  forms must be clear and simple, and guide 
or assist the user to capture the necessary information in a clinically logi-
cal sequence, and where possible to provide support for processes and 
decision-​making. Legibility is a basic standard to be met, as is completeness 
and clarity—​the rationale for decision-​making must be clear, and actions 
taken or advised must be documented. Retrieval services using written data 
collection must extract key elements for electronic storage, processing, and 
reporting.

Most retrieval services capture coordination processes electronically, 
whilst many still use written data and case forms for the retrieval clinical 
patient record.

Examples of  manual retrieval service forms are provided earlier in this 
chapter.

It is recommended that any written record is digitized, and all records 
must be retained and have privacy requirements met according to regula-
tions within a local health or government system.

Electronic data
In retrieval services, the concept of  the electronic medical record is a fun-
damental part of  the digital systems requirement. Beyond this, however, 
information systems that support logistics, processes, and decision-​making 
are important in the achievement of  best outcomes and efficiency.

It is an expectation that core information in case assessment, coordina-
tion, and retrieval clinical practice be captured in electronic format, how-
ever, there is much to be gained in applying information systems that are 
more than unidimensional data collection tools.

Ubiquitous web-​based systems are now available which provide 
advanced functionality such as: electronic case referral, clinical decision sup-
port, guideline management, advanced communications, mobile platforms, 
integration with service directories, linkage to telehealth and diagnostic 
systems, and access to the patient’s longitudinal electronic medical record.

Audio records
Retrieval services must record all telephone consultations and conversa-
tions regarding case management. In many jurisdictions this practice is a 
regulated requirement, especially where the retrieval service is formally 
incorporated within the state or national emergency system.

Recordings must be digital and of  high quality and be able to be retrieved 
for quality management and incident review. Calls must be retained and 
accessible for up to 10  years, depending on local regulation. If  possible, 
call recording should support instant playback capability to allow immediate 

 

 

 

 


