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Introduction

Australia is huge, with a landmass similar to North America, but with only 27 mil-
lion citizens, compared to over 350 million in the USA. Western Australia (WA) 
is the third largest subdivision of a country in the world; it is, at over 2.5 million 
square kilometres, larger than Alaska, the largest US state, and is only superseded 
by the northern region of Brazil and the Sakha Republic of Russia. Ambulance 
services in Australia are disparate in all dimensions, using varying combinations 
of personnel, including community first responders, volunteer ambulance crews, 
paramedics, extended care paramedic (ECP) services, air ambulance and rescue. 
Although Australian states and territories are responsible for the provision of am-
bulance services, WA and the Northern Territory contract non-government bodies 
such as St. John Ambulance to provide patient care and transport with all ancillary 
facilities. Australian ambulance services are funded largely by a combination of 
direct State or Territory revenue, subscription schemes and user charges. The total 
2006/2007 revenue for ambulance services across Australia was $ 1.6 billion, with 
government providing 64.8 % of the total allocation (New South Wales Department 
of Health 2008).
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State of Australian Ambulance Services

Paramedics in Australia are not regulated at a state, territory or federal level, and 
the issue of registration incites impassioned arguments. Accreditation of paramedic 
continuing education and competence to practice is currently solely managed by 
individual ambulance services, albeit in association with voluntary continuing pro-
fessional development (CPD) schemes run by representative bodies. A recent poll 
of paramedics by Paramedics Australasia attracted 4000 responses, with 86.7 % 
supporting registration under a national scheme (Bange and van Biljon 2012).The 
implications of this lack of registration are that there are no validated and indepen-
dent measures of knowledge or competence transferable between services, states 
or even countries, and there are no common curricula or definitions accepted by 
employers (Thom et al. 2014). Another significant handicap arising from the lack 
of registration is that the opportunity to self-regulate and maintain standards of 
practice, the hallmark of any professional group, is denied to paramedics as a group, 
and therefore, this remains a function of employers. Maintenance of standards and 
disciplining of poor performers usually then become an adversarial battle between 
employers, paramedics and union representatives.

Paramedics in Australia also perform much of their work according to either 
protocols or guidelines (Shaban et al. 2004). Being a specific set of step-by-step 
instructions to perform a defined task, protocols carry the implication that their 
content has to be adhered to with no room for choice and judgement, whereas 
guidelines suggest that there is room to interpret the instructions in the light of 
patient condition and available evidence. Clinical guidelines should be based on 
the best available evidence and provide recommendations for practice about spe-
cific clinical interventions for specific patient populations; however, it is uncertain 
whether either protocols or guidelines which drive paramedic practice are based on 
appropriate methodology or whether they solely reflect eminence-based opinion. 
Furthermore, and most importantly, paramedics are not taught to work within any 
diagnostic paradigm. There has been much contemplation regarding medical diag-
nosis, whether using exhaustive, hypothetico-deductive or pattern-recognition tech-
niques; however, this has not translated in Australia to a similar discussion within 
paramedicine.

Paramedics in Australia largely concentrate on the traditional delivery of pre-
hospital care. This means that prioritisation is carried out on 000 call receipt, in 
many jurisdictions using dedicated software, such as the ProQA®/Medical Priority 
Dispatch System (MPDS)®, using the chief complaint and a set of predetermined 
questions. On arrival at scene, Australian paramedics carry out patient assessment 
with variable degrees of systematic structure, not always orientated around the iden-
tification of threat to life or the potential for deterioration, and sometimes having 
more in common with the comprehensive secondary survey than the risk-identify-
ing primary survey.

Coupled with a slow incremental increase in the perceived importance of identi-
fying early abnormalities in physiology in order to risk-stratify patients, and a lack 
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of focus in targeted history taking, barriers to the effective identification of at-risk 
patients, and to the ability of paramedics and ambulance services to perform a valid 
secondary triage of patients on scene are significant. As a consequence, paramedics 
are not trained in the effective assessment of risk and the potential for deterioration, 
and thus inappropriate non-transport decisions may be made. Without the ability 
to recognise sentinel symptoms and signs and to place these in the context of the 
patient’s physiological condition, errors occur in advice given to patients and in the 
weight placed on history and examination (Middleton and Malone 2010).

Issues have been identified with both maintenance and supervision of quality of 
care in the prehospital phase of emergency care. Callaham (1997) stated that ‘…
because there is such a paucity of scientific support for EMS interventions and be-
cause monitoring of outcomes and adverse effects is so poor, a serious re-examina-
tion of EMS practice is indicated’. This is especially relevant in Australia, as there 
exist a number of highly technologically advanced ambulance services, allowing a 
large number of clinical interventions, but serving a vast area with a sparse popula-
tion. This leads to infrequent performance of many interventions, with frequency 
often being in inverse proportion to the urgency of the situation.

Experimental projects in Australia have trialled extended care models of para-
medicine, enabling ambulance services to elect not to transport patients to hospital, 
in instances where the chief complaint is one which can be managed with either 
extended role paramedic skills or through alternate referral patterns (Blacker et al. 
2009). This appears to have been effective in many jurisdictions, based upon met-
rics such as a reduction in the number of patients transferred to emergency depart-
ments (ED); however, there has been little other measurement of effectiveness as 
evaluation has largely been confined to assessment of structure and process, rather 
than patient outcome. This satisfies the need for services to be seen to be working to 
reduce the emergency care burden but does not allow recognition of any true value 
to patients.

The final, and potentially the most important aspect of all, is that only in WA 
is data from the prehospital phase of care linked to date from in-hospital care, to 
allow investigation of outcomes in patients treated and transported by ambulance 
services. In all other jurisdictions, data generated within ambulance, comprising 
automated dispatch data and increasingly, electronically captured patient healthcare 
details, including patient history, examination findings, physiological variables and 
both pharmacological and physical interventions, are entirely separate from data 
gathered within the ED or hospital. Data transfer from ambulance to hospital is 
largely printed-paper-based even when a prehospital electronic healthcare record is 
used, negating many potential benefits of timely information sharing. There is also 
minimal return and sharing of hospital process and outcome data with ambulance 
services, leading to the situation where the majority of services and paramedics 
have no idea of patient outcome, beyond a very limited number of patients included 
in quality registries such as those with severe trauma. The lack of this knowledge 
means that there is no way to judge the effectiveness of the entire prehospital phase 
of care, whether on a system or individual patient level (Al-Harbi et al. 2012; Dean 
et al. 2001).
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Australian Ambulance Services in 2020

This section highlights few key focus areas that would help to revolutionise the 
paramedicine and prehospital care in the next decades. Each of the areas is dis-
cussed in some detail.

Ambulance Services as the Prehospital Element of the Health 
Service

The first and most critical step is the philosophical conversion of Australian am-
bulance services from separate and disparate emergency services to fundamental 
elements of the health services, acknowledging that they provide the prehospital 
phase of emergency medical care. There is an almost irrefutable argument that, as 
the pathology which brings patients into the emergency care system is frequently 
undifferentiated and time-dependent, the processes of structured assessment, re-
suscitation, stabilisation and diagnosis should be taken to the patient to as great an 
extent as possible (Brun et al. 2014; Ebinger et al. 2014a, b).

The implementation of such a philosophical paradigm across Australia will be 
most effectively organised and driven by a central, federal agenda, which in itself 
will need to be driven by the processes and practices of the clinical quality move-
ment. Australia has a federal agency responsible for clinical quality, The Austra-
lian Commission on Safety and Quality in Health Care (2014) created by Health 
Ministers in 2006 and funded by all governments on a cost-sharing basis, to lead 
and coordinate healthcare safety and quality improvements in Australia (Austra-
lian Commission on Safety and Quality in Health Care, Governance 2014). This 
is supported by organisations such as The Australian Institute for Health and Wel-
fare, a national agency set up to provide information and statistics on Australia’s 
health. Collaboration with the Council of Ambulance Authorities, the informal body 
formed to provide leadership for the provision of ambulance services in Australia, 
and having representatives from both ambulance executives and clinicians, is likely 
to be of significant importance.

Paramedic Registration

This description of ambulance services with an evolved place in the health system 
naturally lead to the next most important strategic step by 2020, which is national 
registration for paramedics. In their submission to the Australian Health Ministers’ 
Advisory Council on options for regulation of paramedics, Paramedics Australasia 
identified a list of risks of paramedic practice in its current form, and seven areas 
that would benefit from registration (Table 14.1; Paramedics Australasia 2012).
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Registration has a major impact in two specific areas—maintenance of education 
and practice quality, and self-regulation. As detailed in the Paramedics Australasia 
submission, compulsory, independent accreditation of both training and educational 
standards allows the development of a common curriculum for all paramedics, in 
both undergraduate and postgraduate settings. Registration can therefore clearly 
have benefits for paramedics, ambulance services and patients, ensuring high-
quality education and practice, and would support moves toward integration within 
health services. Registration is potentially the single most important early step for 
ambulance services and government agencies to undertake for the future.

E-learning and the Education Revolution

The ‘tyranny of distance’ was mentioned earlier in the context of learning and con-
tinuing education in Australia. Currently, in 2014, there is a National Broadband 
Network being constructed across Australia, and although subject to infrastructural 
change driven by the prevailing political cycle, seems likely to deliver substantial 
capability in internet delivery. Australia’s current internet download speed ranks 
32nd in the world, at 5.8 Mbit/s, compared to the UK and the USA with almost 
twice this speed and is almost a quarter of the world leader, South Korea, with 
22 Mbit/s (Australian Government Department of Communication 2012).

Notwithstanding this change, the ability of such a network to enable high-quality 
e-learning to distant sites, resulting in the implementation of asymmetric initiatives 
such as blended learning, combining online theory and face-to-face skills train-
ing; ‘flipped classroom’ models, with paramedics collaborating online then being 
guided through exercises in the classroom; and live discussion and guided learn-
ing through webinars, means that paramedic education is likely to be revolution-
ised. Implementing and utilising these technological innovations in the context of a 
national curriculum and supervised quality maintenance and CPD programs seem 
likely to exponentially increase these benefits.

Table 14.1   Risks and benefits in relation to paramedic registration. (Paramedics Australasia 2012)
Risks in paramedic practice Benefits of registration
Invasive procedures An independent complaints mechanism
Administration of scheduled drugs Approved educational and practitioner stan-

dards to use the title ‘paramedic’
Working away from supervision Prevention of paramedics with ‘issues’ moving 

from job to job
Provision of complex and critical clinical 
assessments and care

Checks a condition of practice

Working in dangerous and uncontrolled 
settings

Compulsory and independent accreditation of 
training and education
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Clinical Reasoning

Another radical but necessary evolution in Australian paramedicine, in order to 
deliver truly twenty-first century services integrated into the health system, is the 
development of a curriculum based on clinical reasoning. Linn defined this as ‘the 
cognitive process that underlies diagnosis and management of a patient’s present-
ing problem’ and although potentially providing an educational challenge, is an 
absolute necessity to reduce risk for patients and allow paramedics to evolve into 
a discipline that is able to fit into the health service model as the initial element of 
emergency care (Linn et al. 2012).

Currently, as mentioned above, paramedics perform their function by following 
protocols, or at best less restrictive guidelines, in order to establish a presenting pat-
tern of pathology that may be treated within a particular protocol. This methodology 
of practice carries with it, however, several inherent problems. Firstly, paramedics 
often contort presenting complaints into a ‘diagnostic box’, as they are told that they 
are unable to diagnose but may simply ‘assess’ a patient; they make the diagnosis 
fit the protocol. This clearly predisposes a patient to inappropriate or inadequate 
management, or both (Shaban et al. 2004; O’Hara et al. 2015).

Secondly, there is little structured risk assessment performed within the para-
medic approach; therefore, delineation of the impact of pathology, degree of com-
pensation, patient deterioration and prioritisation of interventions are limited to a 
substantial and worrying degree. Although many services and paramedic educators 
teach an advanced life support (ALS)/advanced trauma life support primary survey 
algorithm, the necessary theoretical underpinning is often absent to some extent, 
leading to a lack of appreciation not only of the value of measured physiological 
variables but also of the relative importance of abnormalities. Thus, for instance, a 
common error is the reliance on a normal oxygen saturation and systolic blood pres-
sure to reassure paramedics that the patient is stable, whilst ignoring the presence 
of marked tachypnoea and tachycardia, which indicate deterioration but ongoing 
compensation and unlike the prior measures which, when abnormal, imply late loss 
of compensation (Cretikos et al. 2008).

Finally, rigid and linear assessment protocols, without the training and theoreti-
cal knowledge to estimate risk and consider underlying pathological processes, 
ensure that paramedics are seldom in a position to appreciate the potential for de-
terioration rather than actual deterioration which can be seen in front of them. The 
possibility of incipient airway obstruction, respiratory failure or decreasing perfu-
sion and shock may take second place to obvious, but less serious, problems which 
may be stable such as limb injuries.

Clinical reasoning allows the presentation of more than one initial hypothesis, 
then the use of available information and structured questioning to reprioritise like-
ly explanatory variables, using relative positive and negative findings to refine the 
likely diagnosis and prioritise interventions. A syllabus in clinical reasoning, even 
though not necessarily as comprehensive as that delivered within the context of a 
medical degree and postgraduate training, will still equip paramedics to consider the 
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relative impact of disease, as well as to examine patients in relation to the potential 
for life threat, assign levels of risk and intervene without diagnosis. A clear outcome 
of the informed clinical reasoning approach is that there may then be a decreasing 
reliance on rigid protocols to determine paramedic practice and an increasing ability 
to use interventions based in clinical risk. In this way, the response to an emergency 
call may, in reality, constitute a genuine first point of contact with emergency care 
rather than a service simply for the transport of patients.

Extended Care Paramedic Models

Many ambulance services have experimented with ECP models, which are based 
in the paradigm change from ‘taking the patient to care’ to ‘taking care to the 
patient’(Blacker et al. 2009). ECP programs range in theoretical and philosophical 
underpinning from the performance of simple nonemergency interventions, such 
as the changing of urinary catheters, wound care and suturing and the administra-
tion of antibiotics for minor infections, to the performance of ‘…thorough medi-
cal examinations, risk assessment and development of patient management plans 
based on a predominantly medical model’ (New South Wales Health: Ambulance 
Service of New South Wales 0000). Although this appears to represent an important 
development in the role of ambulance services and paramedics as part of the health 
system, there appears to be no attempt at analysing the impact of the ECP model on 
patient outcomes.

In keeping with most system innovation developed within the context of the bu-
reaucratic health service model, measures of success are centred on metrics process 
such as the decrease in patient transports to hospital, and whether staff and patients 
‘like’ the innovation. This approach to system analysis unfortunately sidesteps the 
question of whether it is actually good for patients, and does not recognise the in-
trinsic scientific problem that patients may simply be lost to follow up and therefore 
will not figure in any form of audit. Given that paramedics do not currently perform 
any structured history or examination based in the identification of risk or deteriora-
tion, documentation of less than optimal outcomes is currently very unlikely. Future 
ECP programs will need to be based on a predefined and scientifically designed 
plan to assess the programs not only in terms of the effect on the patient but also of 
the associated health economic effects.

Human Factors and Error

Clinical governance was discussed earlier with respect to the benefits of registra-
tion, however there are other vital areas for consideration, in particular relating to 
the prevention or minimisation of error and adverse events, and to maintenance of 
clinical quality. There is increasing recognition that there are patterns of related 
contributory components within adverse patient events, with an average of 10 con-
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tributory factors per reported case (Price et al. 2013). This is particularly significant 
in prehospital care as resources, both human and technical, are extremely limited 
with little potential for escalation. Situations such as patient deterioration are mag-
nified and exponentially worsened by coincident factors such as communication 
errors, case complexity, lack of room and adaptation from low to high acuity. Struc-
tured approaches may lend coherence and stratify risk and urgency in this situation, 
but the importance of recognising human factors within error is vital. Training in 
decision-making, largely based in realistic simulated scenarios, is likely to have a 
substantial impact on paramedics’ ability to make good decisions in unfavourable 
and austere circumstances (Mundella et al. 2013; Fig. 14.1).

Cardiopulmonary Resuscitation Quality

The use of clinical governance in the maintenance of quality is similarly complex 
and far-reaching, but one area within which evidence is quickly accumulating to 
support change is in the measurement of interventional quality in emergency situa-
tions such as cardiac arrest. A worrying body of research has demonstrated that car-
diopulmonary resuscitation (CPR) quality is highly variable in both prehospital and 
hospital-based environments and has shown wide variation in compression rates 

Fig. 14.1   Flow chart demonstrating possible relationships within some serious patient harm events 
(Price et al. 2013). LOC loss of consciousness
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and depths, frequent long pauses in CPR, and hyperventilation during resuscitation 
care (Aufderheide et al. 2005; Wik et al. 2005; Milander et al. 1995). Conversely, 
intense focus on measuring and improving the quality of CPR has shown that direct 
measurement of these variables and the addition of real-time feedback drastically 
improves performance and patient outcomes such as survival (Abella 2013).

In light of the clear relationship between the quality of interventions such as CPR 
and improvement in patient outcomes, it is difficult to justify training or practice 
in the prehospital arena which is not subject to careful and continuous quality mea-
surement and maintenance. This therefore needs to be a mandatory component of 
paramedic education and CPD. International jurisdictions such as King County in 
the USA have increased the survival from a ‘shockable’ cardiac arrest from 27 % 
in 2002 to 62 % in 2014 (Public Health, Seattle and King County 2014) in contrast 
to an average rate of approximately 20 % in Australia, and an overall survival rate 
of 10 % (Cheung et al. 2013) largely by the intensive measurement and improve-
ment of CPR and system quality. Australian ambulance systems should adopt this 
approach as rapidly as possible.

Simulation

Given the previous discussion regarding the difficulties in education across large 
distances with staff and educators highly separated by geography, the use of simu-
lation becomes inescapable. Clinical education has to incorporate the learning of 
scientific principles but also demands objective measures of competence in the do-
mains of knowledge, skills, and behaviours (Rosen 2008). Practice is a fundamental 
component of learning and maintenance of skills in many disciplines and in particu-
lar in interventional clinical domains. Studies have shown that performance on ALS 
scenarios improved significantly with repetitive practice using a medical simulator 
compared to clinical experience alone (Wayne et  al. 2010). Use of a computer-
enhanced mannequin in a structured educational program, with opportunities for 
deliberate practice, yielded large, consistent and sustained improvements in resi-
dents’ skills with little decay over time.

A recent systematic review and meta-analysis suggested that simulation was of 
particular benefit in learning and perfecting skill-based processes, with potentially 
improved effectiveness from ‘booster’ practice or ‘spaced education’, the inclusion 
of team and group dynamics, distraction and integrated feedback (Mundella et al. 
2013). Research in emergency medicine residents also found simulation to be ef-
fective at teaching metacognitive strategies, or knowledge about when and how 
to use particular strategies for problem solving, an area particularly useful when 
attempting to educate paramedics in the techniques of managing undifferentiated 
patients under conditions of stress and multiple distractions (Bond et  al. 2004). 
Future progression towards models of ambulance services integrated with health 
services is dependent on carefully planned educational strategies based on neces-
sary outcomes.
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Data

It was described earlier that ambulance data, albeit comprehensive, are not linked 
with data from the rest of health, and despite comprehensive data on patient-lev-
el transactions, ambulance services have no knowledge of outcomes beyond the 
hospital door. Thus, there is currently little knowledge of any outcomes for these 
patients transported by ambulance, even from the level of ED; therefore, strategic 
questions concerning whether prehospital patient care is optimal, cost-effective or 
even clinically correct are unanswerable.

Conclusion

Fundamental to ambulance services in 2020 will be the ability to analyse and mea-
sure the quality of systems and processes in relation to patient outcomes. Adherence 
to targets for response times based on averages from other jurisdictions remote in 
geography, time and design needs to be replaced with carefully analysed linked data 
using sophisticated statistical techniques, including regression and survival analy-
ses, as well as comprehensive health economic evaluations, in order to allow patient 
outcomes to be utilised to determine the effectiveness of ambulance practice.

Only when ambulance systems are formally part of health services, overtly pro-
viding the prehospital phase of a continuum emergency care, with paramedics as-
sessing patients in a structured, risk-aware form based in clinical reasoning, and 
with processes, systems and interventions based on proven effectiveness, measured 
by clinical outcome at later stages in the patient journey, will Australian ambulance 
services truly have come into the twenty-first century.

References

Abella, B.S. (2013). The importance of cardiopulmonary resuscitation quality. Current Opinion in 
Critical Care, 19, 175–180.

Al-Harbi, N., El-Masri, S., Saddik, B. (2012). An integration of emergency department informa-
tion and ambulance systems. Studies in Health Technology Informatics, 180, 985–989.

Aufderheide, T. P., Sigurdsson, G., Pirrallo, R. G., et al. (2005). Hyperventilation-induced hypo-
tension during cardiopulmonary resuscitation. Circulation, 109, 1960–1965.

Australian Commission on Safety and Quality in Health Care, Governance. (2014). http://www.
safetyandquality.gov.au/about-us/governance/.

Australian Government Department of Communication. (2012). Broadband availability and qual-
ity report. 2012 Dec. http://www.communications.gov.au/__data/assets/pdf_file/0018/212535/
Broadband_Availability_and_Quality_Report.pdf.

Bange, R., & van Biljon, W. (2012). Paramedic registration: A progress report. Paramedics Aus-
tralasia, WA Chapter. 2012 Sept 12. http://www.paramedics.org.au/content/2012/09/Paramed-
ic-Registration-Report-0609.09.pdf.

http://www.safetyandquality.gov.au/about-us/governance/.
http://www.safetyandquality.gov.au/about-us/governance/.
http://www.communications.gov.au/__data/assets/pdf_file/0018/212535/Broadband_Availability_and_Quality_Report.pdf.
http://www.communications.gov.au/__data/assets/pdf_file/0018/212535/Broadband_Availability_and_Quality_Report.pdf.


17314  International Perspectives: Australian Ambulance Services in 2020

Blacker, N., Pearson, L., Walker, T. (2009). Redesigning paramedic models of care to meet ru-
ral and remote community needs. Paper presented at: 10th National Rural Health Conference. 
Proceedings of the 10th National Rural Health Conference, editor Gordon Gregory, Cairns 
Qld, 17–20 May 2009. Canberra: National Rural Health Alliance, 2009. http://ruralhealth.org.
au/10thNRHC/10thnrhc.ruralhealth.org.au/papers/docs/Blacker_Natalie_D4.pdf.

Bond, W. F., Deitrick, L. M., Arnold, D. C., Kostenbader, M., Barr, G. C., Kimmel, S. R., Wor-
rilow, C. C. (2004). Using simulation to instruct emergency medicine residents in cognitive 
forcing strategies. Academic Medicine, 79, 438–446.

Brun, P. M., Bessereau, J., Levy, D., Billeres, X., Fournier, N., Kerbaul, F. (2014 Jul). Prehos-
pital ultrasound thoracic examination to improve decision making, triage, and care in blunt 
trauma. The American Journal of Emergency Medicine, 32(7), 817.e1–2. doi: 10.1016/j.
ajem.2013.12.063.

Callaham, M. (1997). Quantifying the scanty science of prehospital emergency care. Annals of 
Emergency Medicine, 30, 785–790.

Cheung, W., Middleton, P. M., Davies, S. R., Tummala, S., Thanakrishnan, G., Gullick, J. (2013). 
A comparison of survival following out-of-hospital cardiac arrest in Sydney, Australia, be-
tween 2004–2005 and 2009–2010. Critical Care and Resuscitation, 15(3), 241–246.

Cretikos, M., Bellomo, R., Hillman, K., Chen, J., Finfer, S., Flabouris, A. (2008). Respiratory rate: 
The neglected vital sign. Medical Journal of Australia, 188(11), 657–659.

Dean, J. M., Vernon, D. D., Cook, L., Nechodom, P., Reading, J., Suruda, A. (2001). Probabilistic 
linkage of computerized ambulance and inpatient hospital discharge records: a potential tool 
for evaluation of emergency medical services. Annals of Emergency Medicine, 37(6), 616–626.

Ebinger, M., Fiebach, J. B., Audebert, H. J. (2014a Dec 8). Mobile computed tomography: prehos-
pital diagnosis and treatment of stroke. Current Opinion of Neurology, 28(1), 4–9.

Ebinger, M., Winter, B., Wendt, M., Weber, J. E., Waldschmidt, C., Rozanski, M., Kunz, A., Koch, 
P., Kellner, P. A., Gierhake, D., Villringer, K., Fiebach, J. B., Grittner, U., Hartmann, A., Mack-
ert, B. M., Endres, M., Audebert, H. J., STEMO Consortium. (2014b). Effect of the use of 
ambulance-based thrombolysis on time to thrombolysis in acute ischemic stroke: a randomized 
clinical trial. JAMA, 311(16), 1622–1631.

Linn, A., Khaw, C., Kildea, H. (2012). Clinical reasoning: A guide to improving teaching and 
practice. Australian Family Physician, 41(1), 18–20.

Middleton, P. M., & Malone, G. (2010). Best clinical practice in the management of the acutely ill 
or deteriorating patient—A pre-hospital care perspective. Paper presented at: Recognising and 
responding to clinical deterioration: solutions for safe care. Meeting of the Australian Com-
mission on Safety and Quality in Healthcare; 2010 Nov 8–9: Adelaide, Australia. Accessed at: 
http://www.safetyandquality.gov.au/wp-content/uploads/2012/11/438781.pdf.

Milander, M. M., Hiscok, P. S., Sanders, A. B., et al. (1995). Chest compression and ventilation 
rates during cardiopulmonary resuscitation: the effects of audible tone guidance. Academic 
Emergency Medicine, 2, 708–713.

Mundella, W. C., Kennedy, C. C., Szosteka, J. H., Cook, D. A. (2013). Simulation technology for 
resuscitation training: A systematic review and meta-analysis. Resuscitation, 84, 1174–1183.

New South Wales Department of Health. (2008). Submission to the legislative council, general 
purpose standing committee no.2 the management and operations of the ambulance service 
of NSW. 2008 July. http://www.ambulance.nsw.gov.au/Media/docs/081020councilreport-
83758ed3-d308-46ff-8a4d-0882822581fa-0.pdf.

New South Wales Health: Ambulance Service of New South Wales. Extended Care Paramedics. 
http://www.ambulance.nsw.gov.au/about-us/Paramedics.html.

O’Hara, R., Johnson, M., Siriwardena, A. N., Weyman, A., Turner, J., Shaw, D., Mortimer, P., 
Newman, C., Hirst, E., Storey, M., Mason, S., Quinn, T., Shewan, J. (2015). A qualitative study 
of systemic influences on paramedic decision making: care transitions and patient safety. Jour-
nal of Health Services Research & Policy, 20(1 Suppl), 45–53.

Paramedics Australasia. (2012). Public risk and public regulation: Response to the Australian 
health ministers’ advisory council consultation paper: Options for the regulation of paramed-

http://ruralhealth.org.au/10thNRHC/10thnrhc.ruralhealth.org.au/papers/docs/Blacker_Natalie_D4.pdf. 
http://ruralhealth.org.au/10thNRHC/10thnrhc.ruralhealth.org.au/papers/docs/Blacker_Natalie_D4.pdf. 


174 P. M. Middleton

ics. 2012 Sept. http://www.paramedics.org.au/content/2012/09/PA-Submission-on-paramedic-
registration-03082012.pdf.

Price, R., Bendall, J. C., Patterson, J. A., Middleton, P. M. (2013). What causes adverse events in 
prehospital care? A human-factors approach. Emergency Medicine Journal, 30(7), 583–588.

Public Health, Seattle and King County. (2014). King County has world’s highest survival rate 
for cardiac arrest. Updated Monday, May 19, 2014. http://www.kingcounty.gov/healthservices/
health/news/2014/14051901.aspx.

Rosen, K. R. (2008). The history of medical simulation. Journal of Critical Care, 23, 157–166.
Shaban, R., Wyatt Smith, C. M., Cumming, J. J. (2004). Uncertainty, error and risk in human clini-

cal judgment: Introductory theoretical frameworks in paramedic practice. Australasian Journal 
of Paramedicine, 2(1), 1–12.

Thom, O., Keijzers, G., Davies, S., Taylor, D., Knott, J., Middleton, P. (2014). Clinical research 
priorities in emergency medicine: Results of a consensus meeting and development of a 
weighting method for assessment of clinical research priorities. Emergency Medicine Austra-
lia, 26(1), 28–33.

Wayne, D. B., Butter, J., Siddall, V. J., Fudala, M. J., Linquist, L. A., Feinglass, J., Wade, L. D., 
McGaghie, W. C. (2010). Simulation-based training of internal medicine residents in advanced 
cardiac life support protocols: A randomized trial. Teaching and Learning Medicine, 17(3), 
210–216.

Wik, L., Kramer-Johansen, J., Myklebust, H., et al. (2005). Quality of cardiopulmonary resuscita-
tion during out-of-hospital cardiac arrest. JAMA, 293, 299–304.

Prof. Paul Middleton  is a specialist in prehospital and emergency medicine, and has worked as 
part of trauma and helicopter critical care retrieval teams in both the UK and Australia. 

Paul is chair of the New South Wales branch of the Australian Resuscitation Council and works 
as a senior doctor in emergency medicine. He is Clinical Associate Professor in the Discipline of 
Emergency Medicine at the University of Sydney’s Central Clinical School; Conjoint Associate 
Professor in the Graduate School of Biomedical Engineering and Conjoint Senior Lecturer in the 
School of Public Health and Community Medicine, both at the University of New South Wales. 
Paul is the founder and chair of the national cardiac arrest charity, Take Heart Australia.

He is a fellow of the Royal College of Emergency Medicine, the Australasian College for Emer-
gency Medicine, the Royal College of Surgeons of England and the Australian and New Zealand 
College of Paramedicine, and has published extensive clinical research on non-invasive assess-
ment of illness, prehospital research and clinical trials, patient safety, epidemiology, health eco-
nomics and critical patient transport. 

His former roles include several years as medical director of the Ambulance Service of NSW, 
founding director of the Ambulance Research Institute and chief medical officer to St John Ambu-
lance, Australia.

http://www.kingcounty.gov/healthservices/health/news/2014/14051901.aspx.
http://www.kingcounty.gov/healthservices/health/news/2014/14051901.aspx.

	Part IV
	Looking to the Future
	Chapter-14
	International Perspectives: Australian Ambulance Services in 2020
	Introduction
	State of Australian Ambulance Services
	Australian Ambulance Services in 2020
	Ambulance Services as the Prehospital Element of the Health Service
	Paramedic Registration
	E-learning and the Education Revolution
	Clinical Reasoning
	Extended Care Paramedic Models
	Human Factors and Error
	Cardiopulmonary Resuscitation Quality
	Simulation
	Data

	Conclusion
	References







