
 
 

 

 

 

 

Interhospital transfers from Emergency Departments in the Perth metropolitan 

area: epidemiology, outcomes and issues  

 
 
 

Lucia Gillman 

BappSc, PgD ClinNrs 

 
 
 

This thesis is presented for the degree of Doctor of Philosophy 

 

Discipline of Emergency Medicine 

School of Primary, Aboriginal and Rural Health Care 

Faculty of Medicine, Dentistry and Health Sciences 

University of Western Australia 

Perth, Western Australia. 

 

2013 

 



 
 

 
 



ABSTRACT 

 i 

 

 

Introduction: There is an absence of published data describing the 

interhospital transfer of Emergency Department (ED) patients in the Perth 

metropolitan area.  

Aim: This thesis seeks to establish baseline data relating to the epidemiology, 

outcomes and problems encountered during the interhospital transfer of ED 

patients. 

Method: Multiple study designs were used. Phase one utilised linked health 

datasets to determine the epidemiology and outcomes of ED interhospital 

transfer (2002-2006). Regression models were used to identify predictors of 

mortality (in-hospital and 1-day post transfer). Phase two retrospectively 

audited in-hospital and ambulance patient records in 400 randomly selected 

critical care transfers. Two time periods (January 1st to December 31st 2004 

and July 1st 2006 to June 30th 2007) were compared to determine temporal 

changes in the quality of transfer care. Markers of quality were a change in the 

patient’s condition and need for critical interventions following transfer. Phase 

three consisted of a cross-sectional survey of senior clinicians involved in 

transfer care (n=11) and a prospective observational cohort of interhospital 

transfers (n=229). This data described transfer processes and practices; 

ascertained problems; and elicited opinions on how these may influence 

patient outcome. Data were reported as qualitative themes and descriptive 

statistics. Some of the demands when arranging transfer were also quantified. 
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Results: Of the 36,266 index transfers that were identified, 27,776 (76.6%) 

were routed to a tertiary hospital ED (ED-ED) and 2948 (8.1%) direct to an in-

patient area (ED-Direct). Circulatory disease and injury or poisoning were the 

most common diagnostic groups transferred. Transfer volume increased by an 

average of 14.2% per annum from 2002-2006. Around one third of transfers 

were complex or critically ill and 17% could be managed at the site of origin if 

specialist services were available. In-hospital mortality following ED 

interhospital transfer occurred in 2.3% of transfers with age standardised 

death rates declining by 20% from 2002 to 2006. Factors that predicted an 

increased risk of mortality for ED-ED transfers were age, male gender, a 

change in Australasian Triage Scale (ATS) that indicated clinical deterioration 

following transfer, circulatory and respiratory disease. Protective factors were 

a change in ATS indicating clinical improvement, transfer during 2004, 2005 

and 2006, and access block. Transfer during 2003 did not demonstrate any 

change in risk relative to transfer in 2002. For ED-Direct transfers age, ATS 1, 

and female gender increased the risk of in-hospital mortality. Early mortality 

for this cohort was associated with age, high clinical acuity, transfer after 

midnight and each additional hour in the referring ED.  

Patients who experienced access block had a longer hospital LOS than those 

who were not access blocked (p=0.0001). Other variations in hospital LOS 

evident by route of transfer reflected differences in the proportion of ICU 

admissions in each group. 
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Few patients deteriorated (2%) or required critical interventions within the first 

hour of arriving at the receiving hospital (8%). However, in 3% of patients, 

interventions that were required at the receiving hospital could have been 

provided earlier. Most interventions related to the management of airway, 

breathing or circulation and were likely to have contributed to the patient’s 

deterioration.  

Clinical and administrative aspects of transfer and system inefficiencies 

contributed to the burden of transfer care. A clinical escort from the referring 

site was required in 10.9% of transfers. Transfer acceptance took longer than 

an hour in 10% of transfers, four or more calls were required in 24% of 

transfers; delays of more than four hours occurred in 10% of transfers. 

Communication issues, the number of staff involved in arranging transfer and 

the capacity of non-tertiary hospitals to manage critically ill patients emerged 

as key challenges for staff.  

Conclusion: This study provides some unique information about the factors 

that influence the quality, safety and outcomes of interhospital transfers 

originating from an ED. It reinforces the need to consider patient factors, 

human factors and system factors to limit transfer related risk. A formalised 

system for managing transfer is needed to address gaps in the efficiency and 

effectiveness of transfer care. 
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CHAPTER 1: INTRODUCTION 

The term interhospital transfer refers to when a patient is moved from one 

hospital to another.1-3 These transfers may involve diverse patient groups and 

occur in a range of contexts (e.g. emergency, critical care, or rehabilitation 

with or without a retrieval service). This study will focus on the interhospital 

transfer of patients who have presented to an initial receiving hospital 

Emergency Department (ED). In this cohort, interhospital transfer is frequently 

required to enable further diagnostic assessment to be performed, provide life 

saving definitive treatment, or ongoing management that is not available at the 

site of origin.4 Such transfers will be inevitable for a proportion of ED patients 

due to the centralisation of specialist health care services (e.g. critical care, 

trauma, cardiology). On occasion, ED patients may also be transferred 

because of a lack of available specialist beds.5 

1.1  BACKGROUND AND OVERVIEW OF PROBLEM 

Interhospital transfers are a significant workload for the ED. A study in 

Victoria, Australia found approximately 25% of ED interhospital transfers are 

critically ill patients.6 A number of less urgent but still seriously ill patients also 

undergo interhospital transfers from EDs, though this workload has not been 

quantified. Although the risks associated with transfer are higher in critically ill 

patients,7 the transfer of any acutely ill patient will involve risk. As patients 

presenting to an ED are typically undiagnosed, or have partially differentiated 

acute or critical illness or injury, this may contribute to their vulnerability in 
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transfer. Therefore, interhospital transfer should only be undertaken where it 

can be reasonably thought to achieve improved care.1,8 

Problems are frequently encountered during the transfer process 9-15 and may 

ultimately influence patient outcome. Although some problems may be acute 

and unexpected,16 there is consensus that many can be prevented or limited 

by adequate resuscitation, stabilisation, communication and preparation.9,10,17-

24 These elements, along with avoiding delays to transfer, are accepted 

principles of safe transfer.1,3,8 The challenge for clinicians is achieving the right 

balance between minimising delay and ensuring adequate stabilisation.  

Optimising outcomes in transferred patients requires more than good clinical 

management. Although it is important to minimise patient risk, addressing the 

efficiency of processes and systems is also necessary to ensure safety and 

quality in transfer.1,3 Communication is of vital importance in transfer care. 

Inefficient communication systems have been associated with delays and may 

increase the workload associated with arranging a patient’s transfer.6 In an ED 

context, this has potential to distract staff from clinical priorities6 and adversely 

influence patient outcome. 

In more recent years access block within the ED has emerged as an 

additional factor to consider when planning and coordinating interhospital 

transfer. Access block refers to the inability of patients who present to the ED 

and require admission to gain access to an appropriate in-hospital bed.25,26 

Although the effect of access block on the outcome of patients undergoing 

interhospital transfer has not yet been studied, the significance of this factor in 
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day-to-day ED practice is apparent. As recent studies have linked access 

block to excess mortality27,28 and hospital length of stay,29 it seems plausible 

that this phenomenon may have some influence on transfer care.  

Currently, there is no formalised system for managing interhospital transfer in 

the Perth metropolitan area. The ad hoc nature of ED workload and pressures 

created by access block may impair the ability of ED staff to ensure a 

coordinated, highly skilled team is available for deployment when transfer is 

required. In smaller EDs, the demands associated with patient transfer, 

particularly those who are critically ill, may impose a significant workload 

burden. If the burden is too great it may reach the point where resources 

deployed for transfer fall below accepted standards. Alternatively, if resources 

simply cannot be deployed this burden may inadvertently delay transfer, 

delaying definitive treatment or specialist care. Neither situation is desirable 

and has the potential to adversely influence patient outcome. Delays may also 

occur in the face of high tertiary hospital occupancy and access block 

because in-hospital beds are simply not available. In this context, the ability of 

referring hospital EDs to provide care beyond the period of resuscitation and 

stabilisation must also be considered as part of the broader clinical risk 

equation. None of these situations are desirable and all have potential to 

adversely influence patient outcome. Finally, the efficiency of communication 

systems used for transfer in the Perth metropolitan area have not previously 

been evaluated. Anecdotal reports suggest referring staff are frustrated at the 

number of calls involved in arranging a transfer. The degree to which this 

workload may influence transfer care has not yet been examined. 
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1.2 JUSTIFICATION, PURPOSE AND AIMS OF STUDY 

There is an absence of published data describing the epidemiology, outcomes 

and problems encountered during the interhospital transfer of patients 

originating from an ED in the Perth metropolitan area. This limits the evidence 

by which one can evaluate local practice and processes.  

The purpose of this study was to establish this baseline data to improve our 

understanding of issues that arise during transfer, especially those that have 

potential to influence patient outcome. This data also provides a benchmark 

for comparison with international data, where it is available. This is the first 

step towards providing an evidence-based approach to transfer.  

The primary aims of this study were to: 

1. Describe the epidemiology of interhospital transfers originating from an 

ED within the Perth metropolitan area. 

2. Determine the outcomes of ED interhospital transfer in this region (i.e. 

mortality and length of hospital stay) and explore factors that may 

influence these.  

3. Examine the influence of access block on outcomes of ED interhospital 

transfer in the Perth metropolitan area.  

4. Evaluate the quality of transfer care in a sample of critically ill patients to 

a tertiary hospital ED in this region. 
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5. Review the processes and practice of ED interhospital transfer in the 

Perth metropolitan area and identify issues perceived by staff to 

influence care.  

Secondary aims were to: 

6. Explore the demands of ED interhospital transfer on staff in a non-

tertiary hospital by quantifying:  

• the number of telephone calls required to arrange transfer; 

• the time taken to gain transfer acceptance; 

• staff perception of the degree of difficulty involved in arranging an 

interhospital transfer from the referring ED. 

To achieve these aims, three phases of study were designed. Phase one 

utilised linked health data (2002-2006) to establish population level 

information on the epidemiology and outcomes of ED interhospital transfer in 

the Perth metropolitan area. Factors that influenced outcome following 

transfer, which included access block, were explored. This phase addressed 

aims 1-3 of the study. Phase two entailed the conduct of an audit of patient 

and ambulance health records to evaluate the quality of transfer care in a 

sample of critically ill patients (Study aim 4). Phase three involved a cross-

sectional survey of senior clinicians involved in transfer care. This was 

followed by a prospective observational cohort of transfers to review 

processes and practices for interhospital transfer, identify problems and 

quantify some of the demands on referring staff when arranging transfer 
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(Study aims 5-6). This blend of methodological approaches enabled a broad 

review of local transfer care.  

1.3 BENEFITS OF THIS STUDY 

Establishing the outcomes of ED interhospital transfers at population level will 

enable judgements about the effectiveness of local practices and processes to 

be made. Examining the context in which transfers are conducted is important 

to gain an understanding of how the multiple facets of care influence patient 

outcome. This knowledge is necessary to ensure efficient systems and 

processes of care that limit avoidable risk. Ascertaining the influence of 

access block on the outcomes of patients undergoing interhospital transfer will 

add a new perspective to the existing body of research in this area. 

Knowledge generated from this study will have benefits for clinicians and 

policy makers in respect to local resource planning, the education and training 

of staff involved in patient transfer and ultimately patient care.  

1.4 OVERVIEW OF THESIS STRUCTURE 

Background information to understand the complex interaction of factors that 

influence transfer care are provided in chapter 2. This chapter begins with a 

description of transfer systems, the nature and volume of ED interhospital 

transfer reported internationally and an overview of steps in the transfer 

process. Aspects of transfer care that are highlighted as challenging or 

deficient are then outlined with specific reference to special subgroups that 

commonly undergo transfer from an ED (e.g. critically ill, major trauma, 
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paediatric, cardiovascular emergencies). Factors that influence outcomes in 

transfer are then reviewed with gaps in knowledge identified. In view of the 

international prevalence of access block in the ED, a synopsis of this issue 

and related outcomes that have been demonstrated in the wider ED 

population are described. A brief discussion of the potential influence of 

access block on interhospital transfer then follows. 

Chapter 3 provides an overview of the Perth metropolitan area health service 

and local interhospital transfer system which includes the role of the St John 

Ambulance Service of Western Australia (SJA-WA). This information provides 

the context in which this study was conducted. As this study utilises multiple 

research designs, each of the three phases of study are then presented 

sequentially: describing the research design used; data sources utilised; how 

participants were selected; processes followed; and outcome measures or 

variables examined. This is followed by a discussion of the statistical or 

analytical techniques used. Finally, this chapter includes an overview of the 

approach followed to ensure this study conformed to ethical standards of 

research involving human subjects.  

Results of the analysis for each of the three phases of this study are 

presented in chapter 4. Phase one presents key characteristics of patients 

undergoing interhospital transfer in the Perth metropolitan area grouped by 

route of referral (i.e. transfers to a tertiary hospital ED or direct to an inpatient 

area) followed by the epidemiology for this cohort. Outcomes of transfer are 

then compared by route of referral. Descriptive statistics for death following 

ED interhospital transfer are provided prior to logistic regression modelling to 
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identify predictors of in-hospital mortality as well as mortality within one day of 

transfer (early death). Hospital and intensive care unit (ICU) length of stay 

(LOS) are then compared for each transfer group. The influence of access 

block on LOS for patients transferred to a tertiary hospital ED is also 

examined. Phase two evaluates the quality of transfer care and assesses for 

temporal trends related to access block. It compares a random cohort of 

critically ill patient transfers over two audit periods. Measures of quality are 

described in chapter 3. Phase three presents the current process for ED 

interhospital transfer, clinical and organisational problems that are 

encountered and staff views on how these may influence patient outcome. 

Additionally, some of the demands of transfer care on referring staff and the 

perceived degree of difficulty associated with transfer are quantified. 

The discussion that follows in chapter 5 presents the key findings from this 

thesis. Where available, a comparison of existing knowledge and how this 

study has contributed to an understanding of the complex issues that arise 

during IHT are discussed. The strengths and weaknesses of this study are 

noted and aspects of this topic that would benefit from future research are 

identified. A summary of the key findings of this thesis and how these may 

inform local practice are provided. 
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CHAPTER 2: LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter describes the types of transfer systems that exist internationally, 

the processes followed when performing interhospital transfer from an ED and 

who is involved. The epidemiology of transfer and where possible the volume 

of this workload is described. Issues that arise during interhospital transfer 

which have predominantly been derived from descriptive studies are then 

discussed with a focus on those issues that have potential to influence patient 

outcome. For clarity, these issues are grouped by the main patient cohorts 

that undergo transfer from the ED, namely – critically ill, trauma and paediatric 

or neonatal patients. Thereafter, an overview of the phenomenon of access 

block, its relevance to ED practice and current knowledge of the outcomes 

relating to access block in the general ED population are provided. Finally, 

studies that examine the outcomes of interhospital transfer are then discussed 

along with their strengths and limitations. This review enables the gaps in 

available literature to be identified and provides justification for the conduct of 

this research. 

2.2 TRANSFER SYSTEMS 

2.2.1 Overview of interhospital transfer systems 

Over the years, healthcare systems around the world have generally evolved 

so that specialist services are centralised within a defined geographical area. 

Health service networks within these regions link specialist services to non-
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specialist facilities. Patient referrals and transfers typically occur within 

existing health networks - subject to beds being available.6,10,12,14,19,24,30-32 

Transfer networks within a region may be formal, such as those that exist in 

the United Kingdom (UK), United States (US) and east coast of Australia33,34 

or informal. Formal networks have individuals who are responsible for the 

development of referral pathways and transfer protocols that reflect the local 

context. They are also responsible for education, training and auditing practice 

within a regional network.33,34 Informal networks lack such coordination or 

monitoring. Transfer networks are commonly available for critically ill, 

paediatric and neonatal populations. Transferring patients within local 

networks allows transfer time and distance to be minimised.  

2.2.2 Communications systems  

Communication systems utilised in the process of arranging interhospital 

transfer vary considerably depending on the degree of centralisation that 

exists. Specialist retrieval services such as those that exist on the east coast 

of Australia employ systems that are similar to those used in pre-hospital 

transfer. In these centralised services, a single phone call connects the 

referring staff member to a service coordinator who then links the caller to the 

relevant specialist(s) via conference call. Clinical details are collected by the 

specialist using standard referral forms and advice regarding patient 

management is provided. This approach is efficient as the referring staff 

member need only provide patient details once. A decision regarding the 

priority of the retrieval is then made, the referring staff advised of this priority 

and the retrieval team tasked accordingly. The retrieval service then locates a 
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specialist bed and liaises with the relevant department to accept the 

transfer.35-38 This process is made easier where electronic bed lists are 

available (e.g. New South Wales [NSW]).38 In the UK, some systems (e.g. 

Helicopter Emergency Medical Service) operate via existing emergency call 

systems (i.e. via “999”) and offer primary scene retrievals as well as 

secondary retrievals between health care facilities.39 

In contrast, non-centralised transfer systems rely on communication networks 

that exist within an organisation to manage referrals. The efficiency of each 

organisation can vary. Some organisations have clear processes in place for 

who can receive a referral call and how information about a patient is 

disseminated to relevant staff in the organisation. Others are more haphazard 

and may require referring staff to make numerous calls before a transfer can 

be accepted.6 In non-centralised systems, the responsibility of locating a 

specialist bed is generally left to the referring staff. This is the situation that 

currently exists in the Perth metropolitan area – the region covered by this 

study. 

2.2.3 Types of transport vehicles used 

Interhospital transfer is more commonly performed by land transport than 

aeromedical transport.14,16,32,40 The mode of transport used (i.e. land or air) 

depends on what will be the quickest and best for the patient 18,37,41 given the 

availability of transport resources, the geographical area and topography of 

the area that is serviced. In countries such as the US, and some areas within 

Australia, dedicated vehicles are used for interhospital transfer. These may be 
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part of a centrally coordinated Emergency Medical Service (EMS) or attached 

to a tertiary hospital to service specific populations within a regional network. 

Vehicles are fitted with specialist equipment, monitoring devices and supplies 

appropriate to the population being transferred and are supplemented on a 

case by case basis to meet specific needs of the patient. Equipment is 

carefully selected for its suitability for a transport environment and is 

maintained by the retrieval team and/or supporting technical staff.33,37 In the 

UK and areas of Australia, dedicated interhospital transport vehicles are not 

always available necessitating the use of pre-hospital care services.12,18,33,40 

As pre-hospital vehicles do not carry equipment typically required in the 

transfer of critically ill patients (e.g. invasive pressure or end tidal carbon 

dioxide monitors) the referring hospital must be able to provide their own 

equipment and medical supplies.  

2.2.4 Tasking of transfers 

In Australia, interhospital transfers are tasked in the same manner as 

emergency service calls, using a priority based system. Priority one status is 

allocated where immediate transfer is required for time critical intervention. 

Priority two status is allocated to patients who are stable but require timely 

transfer to receive specialist care or intervention. Priority three transfers are 

non-urgent but require health care services in a higher level facility.42 

International tasking systems are also based on priority systems but 

descriptions of these are not outlined in the literature. 
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2.2.5 Who performs the transfers? 

In the UK, South Africa and Australia the majority of adult interhospital 

transfers are undertaken by staff from the referring hospital13,18,19,30 using their 

equipment and a standard ambulance which is diverted from pre-hospital 

service.18,19,30 Adult retrieval services that operate in the metropolitan area are 

available in the US,20 parts of the UK18 and Australia (e.g. CareFlight, 

Emergency Rescue Helicopter Service). In some areas of the UK, response 

times for retrieval services have been deemed inappropriate for time critical 

transfers such as head injury.43 Therefore, to avoid delays there remains a 

need for referring hospitals to transfer their own patients.  

In paediatric or neonatal populations, specialist retrieval services have been in 

operation internationally within France, US and Canada for over 20 years.31 

More recently, neonatal services have also emerged in the UK.10,15,44  On the 

east coast of Australia, these services began operation in 1976 as the 

Neonatal Transfer Service (NETS). A few years later, the service extended to 

provide a Paediatric Transport Service (PETS). In WA, NETS has only been 

operating since the early 1990’s. Prior to 2009, this service was known as the 

Western Australian Neonatal Transfer Service (WANTS).45 In Victoria, 

Australia and the UK, some neonatal transfers continue to be undertaken by 

referring or receiving hospital staff as these services do not have the capacity 

to meet demand.33,46 This problem does not appear to exist in the Perth 

metropolitan area (personal communication, Clinical Nurse Consultant, NETS, 

20th September 2009) presumably because of a relatively low demand for 

neonatal transfers. 
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2.2.6 Level of staff expertise 

The level of specialist expertise provided during interhospital transfer varies 

widely though can be grouped into three broad categories – referring hospital 

staff, EMS staff and retrieval teams. 

When referring hospital staff are responsible for escorting critically ill patients 

the accompanying staff may be either a medical officer, an ICU or ED nurse 

from the referring hospital,14,30 or a paramedic crew. Most commonly though, a 

doctor - nurse team from the referring hospital will assume this 

responsibility.18,30,31 Prior transport training and experience is not a 

prerequisite for involvement in interhospital patient transfer and it appears the 

specialist expertise of staff undertaking these transfers varies 

considerably.18,30  

In the UK, published data suggests the majority of critically ill patient transfers 

from an ED are undertaken by junior medical staff18,30 with nurse-led transfers 

limited to around 10% of transfers and few (<1%) involving only ambulance 

staff.30 In contrast, in the Netherlands, physician level staff accompany 57% of 

all critically ill interhospital transfers with another 23% accompanied by ICU 

nurses.14,30 In the US and South Africa, the majority of interhospital transfers 

are performed by pre-hospital EMS staff and may be augmented by hospital 

staff on request.13,47 Although this approach eases the workload burden 

associated with interhospital transfer for hospital staff, it attracts criticism when 

patient’s require care that exceeds the limitations of pre-hospital EMS staff 

training.47 Clinicians who expect EMS staff to adequately manage specialist 
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therapies and sophisticated monitoring that is used in the management of 

critically ill patients (when such skills are not part of pre-hospital curriculum) 

are viewed as unreasonable, unless they also provide additional staff 

training.47  

Only one Australian study has described the level of staff accompanying 

transferred patients. This study48 examined major trauma transfers in Victoria, 

Australia (2003-2004). A metropolitan retrieval service (adult or PETS) was 

used in 34.1% of transfer. The remaining transfers were conducted by 

referring hospital staff of which 49.6% were by Registrars, 27% by Emergency 

Physicians, 10.9% by Hospital Medical Officers, 1.5% by General 

Practitioners, 2.9% by nurses and in 7.3% escorts were unknown.48 

Expertise in specialist retrieval teams is typically higher than that of referring 

hospital teams.10,31,41,49  Retrieval teams typically consist of a specialist doctor 

(e.g. Paediatrician, Neonatologist, Intensivist, Emergency Physician or 

Anaesthetist) and nurse.15,18,33,37,41,44 Teams in the US may also include a 

respiratory technician.20,31 In Australia, Consultant level staff often retrieve on 

a part time basis. This arrangement allows them to continue to practice in their 

field, within a hospital setting, thereby maintaining high levels of clinical 

expertise.50  

2.2.7 Guidelines for interhospital transfer 

Minimum standards for the transport of critically ill patients were first published 

by the Australasian College for Emergency Medicine, Joint Faculty of 

Intensive Care Medicine, and New Zealand College of Anaesthetists in the 
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early 1990s with the most recent review in 2003.1 Similar documents exist in 

the US3 and UK.51 These documents detail the coordination and 

communication processes for arranging interhospital transfer, expertise of 

personnel who can safely accompany a critically ill patient, equipment and 

levels of monitoring expected. In addition to these generic standards, some 

countries have developed guidelines specific to commonly transferred 

populations12,24,34,52 which include indications for transfer17,24,52 as well as 

clinical management.24  

Australasian standards state that the process for initiating a referral should be 

streamlined and communication systems should not only provide referring 

staff with access to specialist clinical advice at the first point of contact, but 

maintain this link throughout the transfer process.  Once the need for 

interhospital transfer is confirmed, staff with appropriate training and 

equipment should be rapidly dispatched to minimise delay. Transport services 

should be centrally coordinated to optimise the use of resources. Where the 

urgency of a patient’s condition may benefit from ‘lifesaving’ specialist 

intervention, existing standards suggest bringing expert medical assistance to 

the referring facility to minimise any delay to definitive care.1 Agreement for 

these standards in transfer are reflected in international standards.3,34,51 

Internationally accepted standards of practice for interhospital transport 

recommend that a minimum of two attendants with experience and training in 

transport accompany any critically ill patient. One attendant should be an 

experienced doctor competent in resuscitation, airway management, 

ventilation and multiple organ support – who is responsible for stabilising and 
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managing transit care. The second attendant should have expertise in critical 

care and knowledge of procedures and equipment relevant to the patient’s 

injury or illness.1,3,8 Where aeromedical transport is required, staff should also 

appreciate the effect of altitude, hypoxia, dysbarism, temperature and humidity 

changes.1,3 

Staff accompanying the patient should be familiar with the patient, key 

treatments already given and therapies required in transit.1,3,51 They must 

assume responsibility for ensuring observations are recorded at intervals 

reflective of the patient’s severity of illness. Standard observations that require 

monitoring in all patients include pulse rate, blood pressure (BP), respiratory 

rate, oxygenation, Glasgow Coma Score (GCS) and pain scale. In critically ill 

patients, continuous pulse oximetery, electrocardiography and capnometry (if 

ventilated) are also required, and invasive rather than non-invasive BP 

monitoring is desirable.3,51  

Clear documentation of the patient’s clinical condition prior to, during and 

following transfer should be maintained and this information handed over to 

receiving staff. The importance of maintaining good communication and 

appropriate patient monitoring throughout the transfer process is emphasised 

in the literature, as is the need for quality improvement activities.1,3,51  

Existing standards indicate that vehicles and equipment used for patient 

transfer should be regularly inspected and serviced. Equipment should be 

portable, robust, durable and consider the patient’s clinical acuity and the 

likelihood of requiring interventions, particularly those to support 
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cardiorespiratory function.1,51 Battery life, oxygen consumption and reliability 

of equipment in a transport environment are additional considerations. If 

automatic ventilators are used, these should have in-built disconnect and high 

pressure alarms. Ideally, they should also be capable of providing variable 

inspired oxygen concentrations, positive end expiratory pressure and 

inspiratory to expiratory ratios.1,51  

Easy access to the patient should be maintained and monitoring equipment 

positioned to facilitate ongoing clinical assessment. Regardless of the mode of 

transport used, equipment should be well secured to avoid the risk of 

becoming a projectile if the vehicle breaks suddenly or is involved in a 

collision.3,39,51 Preparation of equipment and supplies should allow ‘self 

sufficiency’ during the transfer period.1,3,51  

2.3 REASONS FOR AND VOLUME OF TRANSFERS 

2.3.1 Clinical transfers 

Numerous international studies report that interhospital patient transfers 

originating from an ED are commonly performed for cardio-respiratory 

problems (16-32%),14,18,43 trauma (8-49%),18,30 neurosurgical care (6-

15%).14,18 Toxicological (4-6%),18,43 and paediatric (5%)43 problems contribute 

to a small proportion of patient transfers.  

Paediatric transfers are predominantly for respiratory (28-46%),10,44,53 

neurological (12-43%) 10,44 and cardiac (1-27%)13,44 conditions. Paediatric 

trauma transfers occur less frequently (1-2%) than in the adult 
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population10,13,44,53 with poisoning (1-4%) and metabolic (5%) conditions also 

low in number.10,44 In neonatal populations, surgical problems prompt as many 

as 26-41% of transfers.13,46 One subgroup of patients undergoing interhospital 

transfer that does not appear to be cited in the literature are those requiring 

psychiatric care. However, some of these may have been classified as 

toxicological or trauma despite an underlying psychiatric cause.  

The nature of clinical conditions that undergo interhospital transfer is directly 

related to the specialist services available in that facility. In addition, the 

degree to which health care services are centralised, or regionalised has a 

major influence on transfer patterns.13,17,18,30 In the US, Canada,54-57 and 

areas on the east coast of Australia,52 trauma systems have been introduced 

to facilitate timely, quality care for patients with major injury. These systems 

utilise pre-hospital bypass protocols which redirect patients with major injury to 

designated facilities that are well resourced to manage trauma. As such, 

where trauma systems have been established the need for interhospital 

transfer is minimised.  

Conversely in the UK,12,24,30 New Zealand58 and parts of Australia6,19,23 where 

pre-hospital trauma bypass is not standard practice, interhospital transfer is 

frequently required for patients with significant single system, or multiple 

trauma who require specialist trauma services. An epidemiological study of 

interhospital transfers originating from ED conducted in the UK (n=349)30 

found that 49% of patient transfers were for traumatic conditions. Twenty nine 

percent of these were for head injury management/neurosurgical care. Other 

epidemiological studies for regions that do not utilise trauma bypass protocols 



 

Chapter 2: Literature Review Page 23 

were not found. However, individual trauma studies seem to indicate similar,59 

or higher proportions of head injured patients requiring transfer.60 In WA, the 

informal use of bypass protocols at the discretion of pre-hospital staff appears 

to be accepted practice. However, there is no published data to describe the 

volume or nature of these transfers.  

2.3.2 Non clinical transfers 

Not all interhospital transfers occur for clinical indications. In the UK, critical 

care bed shortages are an increasing problem18 and transfers resulting from a 

lack of critical care beds at the referring facility have been reported to account 

for up to 22% of ED transfers.30 Australia is not immune to the critical care bed 

shortage with reports noting fewer ICU beds per head of population compared 

to other countries. Western Australia has the second lowest proportionate 

number of beds (per 100,000 population) in the nation.61 Bed shortages in ICU 

result in tertiary hospital EDs holding patients, including those transferred for 

specialist care, for longer periods. Delay to ICU admission may therefore 

contribute to the current trend of burgeoning workloads and overcrowding in 

EDs. This issue has focused attention on improving the efficiency of resource 

utilisation within the ICU.62  

2.4 THE TRANSFER PROCESS  

There are several steps involved in the transfer process. In practice, many of 

these occur simultaneously for expediency. However, for clarity, each step 

has been described separately. 
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2.4.1 Is transfer indicated? 

The process for transferring critically ill patients from an ED begins with 

recognising the need for transfer. In the majority of cases, the need for 

interhospital transfer is determined by a senior ED medical officer,30,52 in 

collaboration with senior nursing staff. However, in some EDs, junior staff may 

be responsible for such decision making.6,17 The latter situation is more 

common between 00:01–08:00 hours.30 Standardised criteria to identify 

patients who would benefit from transfer (relative and absolute indications) to 

a higher level facility are often utilised by referring and receiving hospitals.63-66 

These criteria are site/region specific and reflect the need for specialist 

assessment, or care not available at the referring hospital.4,19,30,32,67,68 Non-

clinical transfer may be required for some patients due to a lack of critical care 

beds.30  

2.4.2 The initial referral 

Once an indication for transfer has been identified the patient should be 

promptly referred using available networks. To date, the optimal time frame for 

initiating a referral has not been established. One of the difficulties in 

specifying a time limit is that the value of such an indicator varies depending 

on how time-critical a condition is. Time is less relevant for patients who have 

non-urgent conditions for whom specialist services are not available onsite. 

Even so, some patients with non-urgent conditions, are beyond the referring 

hospitals’ capacity to manage safely and have potential to deteriorate if timely 

referral and advice is not available. Therefore, it is prudent to ensure timely 

referral for all patients. 
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Ideally, referrals should be initiated by a single phone call that links the 

referring staff directly to specialist staff at either the receiving hospital, or the 

retrieval service.51 This helps to streamline communication and avoids 

unnecessary duplication of handovers. Communication between the referring 

and receiving staff, or retrieval service, provides an opportunity for specialist 

staff to collect information about the severity of illness or injury and make 

timely recommendations for clinical management.12,19,24,32,41,69 However, a 

patient should not be transferred unless the receiving hospital has agreed to 

the transfer. Referrals will be declined by a receiving hospital if the reasons for 

the proposed transfer are inappropriate or if capacity within a specialist area 

has been exceeded (e.g. no critical care beds). In such instances, an 

alternative facility must be sought to accommodate the patient’s needs. 

Processes that assist in identifying which hospitals have specialist bed 

capacity are not described. This topic will be discussed further under issues in 

patient transfer (Section 2.5). 

2.4.3 Resuscitation and stabilisation prior to interhospital 
transfer 

Adequate resuscitation and stabilisation of the patient prior to interhospital 

transfer is an important part of the transfer process. Physiological stability 

requires careful pre-transfer assessment and management of airway, 

breathing, circulation and disability, as recommended in any critically ill 

patient.1,3,70,71 In cases of trauma, attention should also be paid to cervical 

immobilisation.12,19,24,72,73 In all patients the potential for deterioration during 

interhospital transfer should be considered and pre-emptive procedures 
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performed prior to departure rather than risk the need to attempt such 

procedures enroute (e.g. intubation, mechanical ventilation, or invasive 

monitoring).14,16,18,20,34,73  

Stabilisation should always take precedence over minimising time to 

transfer.1,8,10,12,73-75 Adequate pre-transfer assessment minimises the rate of 

missed injuries or inadequately treated conditions12,59,72 and enables potential 

changes in the patient’s condition that may arise during transfer to be 

anticipated and pre-emptively managed.18,41 Initial management should focus 

on treating life-threatening problems and managing predictable 

complications.51  

The availability of technically proficient staff who are experienced in the initial 

management of critically ill patients is fundamental to providing adequate 

resuscitation and pre-transfer stabilisation. Where intubation is indicated an 

endotracheal tube (ETT) is the preferred method of securing the airway. 

However, in circumstances where airway expertise is limited or establishing 

the airway proves difficult, the use of a laryngeal mask may be required. 

Although this device is not generally recommended for transport due to the 

risk of aspiration,3 there have been instances where alternative airway devices 

could not be established and a laryngeal mask airway has been used with 

safety.76 Particular attention should be paid to evaluating airway risk in 

children as the speed of deterioration may be more rapid due to physiological 

differences.9,31  
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Therapies that optimise ventilation should be instituted early and if there is 

concern about the adequacy of ventilation, pre-emptive intubation and 

mechanical ventilation should be commenced.3,51 Two well secured, 

accessible wide bore intravenous cannula should be cited centrally, or 

peripherally.3,71,77 and fluid resuscitation that is sufficient to replace losses and 

restore adequate volume should be provided  before transfer.19 Patients who 

are persistently hypotensive should be investigated for unidentified sources of 

blood loss or sepsis, and control measures implemented.12,23,51,78 A concerted 

effort should be made to avoid hypoxia or hypotension as they may increase 

morbidity and mortality, especially in head injured patients.12,24,79 Persistently 

bleeding wounds such as scalp lacerations may benefit from suturing prior to 

transfer.24 In some patients, control of bleeding required for stabilisation may 

not be achieved without surgical intervention at a higher level facility (e.g. 

abdominal aortic aneurysm). In such cases, referring staff will need to judge 

the patient’s readiness for transfer by balancing the extent of stabilisation 

against the risk of delayed intervention.  

In some patients, initial resuscitation may improve a patient’s level of 

consciousness and avoid the need for intubation. Where depressed 

consciousness is not easily reversed, intracranial pathology should be 

assumed until proven otherwise. The cause of altered consciousness should 

be promptly investigated. However, where the need for transfer has already 

been determined investigations such as computed tomography (CT) scan 

should not contribute to transfer delays.12,24,58 It is important to note that GCS 

is not a reliable indicator of prognosis.80 However, together with other clinical 
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findings it may help identify patients that have a higher risk of mortality81 or are 

inappropriate for transfer (e.g. fixed dilated pupils, decerebrate posturing, 

Cheyne Stokes respirations).81 

The initial assessment of the patient should include a head to toe physical 

examination including an inspection of the patient’s back. Pre-emptive 

measures should be taken to avoid hypothermia. Investigations relevant to the 

patient’s condition (e.g. electrocardiograph, x-rays, imaging, blood tests) 

should be performed in a timely manner and pharmacological therapy, 

including pain relief and sedation, should be provided as indicated. Repeated 

clinical assessments, in particular airway, breathing, circulation and disability 

should be performed throughout resuscitation to identify changes in patient 

condition1,3,34,51 and non-essential investigations or procedures 

avoided.3,24,51,58,72  

2.4.4 Transfer coordination  

There are multiple facets of care that require coordination in transfer including 

the allocation of staff escorts, selection of equipment and supplies, transport, 

and communication with relevant staff. This is necessary to ensure that care 

during transfer is maintained at levels equal to or better than that provided at 

the referring facility.1,3 Vigilance in monitoring and re-assessment of the 

patient’s condition immediately after departure, at regular intervals during the 

journey, and just prior to arrival is required.9,12,16,20,24,30,73 
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2.4.4.1 Predicting patient risk and resource allocation 

The allocation and coordination of suitably experienced staff to accompany 

the patient should begin immediately following initial stabilisation. This 

requires an assessment of each patient’s risk of deterioration. Tools that 

prospectively predict those patients at greatest risk of death are available. 

However, many are impractical as bedside tools in the ED due to their 

complexity or the time delay involved in determining the values for parameters 

that require scoring (e.g. electrolytes or white cell count). Tools such as the 

Rapid Acute Physiology Score (RAPS)82 or Rapid Emergency Medicine Score 

(REMS)83 which utilise physiological parameters easily obtained in the ED are 

more suited to this context. These have been found to accurately predict risk 

of mortality and have been validated in transfer.81-83  

The RAPS utilises four physiological parameters – heart rate, respiratory rate, 

BP and GCS to predict risk of mortality. The REMS includes two additional 

parameters – peripheral oxygen saturation and age in risk scoring. In their 

current form these tools do not provide clinicians with any direction about the 

level of care required during transfer (e.g. level of escort). This may explain 

why these tools are not widely used in practice.  

Other physiological scoring systems such as the Modified Early Warning 

Score (MEWS) which are widely used in-hospital to trigger a Medical 

Emergency Team response 84,85 may offer some value in the transfer setting. 

The MEWS85 utilises five variables: systolic BP, pulse rate, respiratory rate, 

temperature and AVPU score (A for ‘alert’, V for ‘responding to verbal stimuli’, 

P for ‘reacting to pain’ and U for ‘unresponsive’). This scoring system has 
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proven to be useful in identifying patients at risk of deterioration by providing 

guidance on the level of response required to circumvent serious adverse 

events (e.g. critical care admission, death). 

2.4.4.2 Equipment and supplies 

Staff accompanying the patient should be familiar with equipment required to 

monitor physiological variables or deliver pharmacological therapies during 

transport. Equipment should be functioning and the battery charge sufficient to 

complete the journey.1,51 Supplies should be checked and a safety margin of 

100% factored into calculations for drug or oxygen requirements to avoid 

underestimating patient needs.39 All lines, drains and tubes should be well 

secured to prevent accidental dislodgement due to patient movement, or 

vibration.3,51,86 Just prior to departure, the patient’s condition and readiness for 

transfer should be reviewed to ensure all necessary steps have been taken to 

optimise patient preparation.  

2.4.4.3 Communication and documentation 

Good verbal and written communication between health professionals is vitally 

important throughout the transfer process. This applies to both clinical and 

administrative information (e.g. confirming transfer acceptance and end 

destination, booking transport, coordinating the transfer team and relevant 

equipment). Checklists87 or standard proformas17,88 can be used to minimise 

omissions that may otherwise result in suboptimal care or delay transfer. 

These documents can be tailored to specific populations (e.g. head injured 

patients)88,89 and reflect local processes. Whatever method is used, it is 

essential that information regarding the patient’s condition, 
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investigations,9,12,16,20,24,30,73 treatment and response are accurately and 

completely recorded and handed over to receiving staff at the end of the 

transfer.1,3,8 In some countries, the option to transfer health data (e.g. imaging, 

x-rays, ECG) via e-medicine links, commonly referred to as telemedicine, for 

review by a specialist may be available.12 Such links can assist in determining 

a diagnosis and guiding treatment decisions prior to transfer.90 A number of 

pre and post studies have demonstrated that the use of telemedicine can 

facilitate the recognition of critically ill patients,91 and in some instances 

reduce the need for transfer by augmenting available expertise and guiding 

management.91-94 The influence of telemedicine on transfer decision making is 

discussed further in 2.5.1.1 Telemedicine support. 

2.5 ISSUES IN PATIENT TRANSER 

Problems can occur at any stage of the interhospital transfer process. They 

may result from poor communication, poor coordination of resources so that 

departure is unnecessarily delayed, failure to adequately stabilise the patient, 

or failure to anticipate potential deterioration over time. Some of these 

problems may reflect local deficiencies in care. However, system wide issues 

may also exist. 

2.5.1 Transfer not indicated 

Only one prospective study of trauma transfers in Australia has reported 

inappropriate transfers.19 This study, conducted in Westmead hospital, NSW 

(n=538) reported 49% of transfers had relatively minor injuries which 

according to expert panel consensus, did not require the specialist services at 
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the receiving hospital. The majority of these transfers had isolated extremity 

injuries (n=231) with some requiring assessment by an ophthalmologist 

(n=10), maxillofacial (n=6) or plastic surgeon (n=10). The assessment of 

transfer appropriateness was based on the assumption that subspecialty 

services should be available at local hospitals. However, as the reasons for 

the high number of inappropriate transfers were not examined, this 

assumption may have been at odds with the actual services that were 

available at the time. Since other studies do not report inappropriate transfer 

in trauma patients originating from an ED, this finding cannot be generalised 

to the broader transfer population. 

2.5.1.1 Telemedicine support 

Determining the appropriateness of transfer can be difficult. Accurate decision 

making relies on the quality and completeness of information provided at the 

time of referral. In the past decade, advances in telemedicine have reduced 

the need to rely solely on a verbal referral and seen this technology introduced 

internationally to support decision making during referral. A retrospective 

study of patients with intracranial haemorrhage (n=733) where telemedicine 

support was available enabled 76% of patients to be managed at the site of 

origin, with ongoing telemedicine consultation.92 Similar findings are reported 

in a retrospective study involving mental health93 transfers (n=1,943) to a 

regional mental health unit which demonstrated that telemedicine support 

allowed for more effective selection of patients for transfer. After adjusting for 

age, sex and clustering in hospitals and repeat patient visits the odds of 

transfer from a regional mental health unit was 0.69 (95% CI 0.49-0.97) of 
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previous.93 Fewer transfers reduces travel time and costs, which in a regional 

setting are likely to be significant. In a metropolitan area, while travel costs 

may be less onerous when compared to that in a regional area, the volume of 

referrals that occur can be considerably higher. Therefore, cost savings in 

relation to travel would are still likely to be substantial. Another important 

benefit of avoiding unnecessary transfer is the patient can be managed in their 

local community, close to their social support which limits disruptions to 

employment or schooling.  

2.5.2 The initial referral process 

The efficiency of communication channels for initiating a referral vary 

considerably. Some systems utilise direct lines of communication and are 

accessed by a single phone call10,11,31,52 (e.g. trauma hotlines, retrieval team 

phone lines) whilst others require multiple people within the receiving hospital 

to agree to a patient transfer. According to Craig6 the latter approach adds to 

the workload associated with arranging an interhospital referral. His 

prospective study of ED transfers (n=81) from the regional Victoria, Australia 

found the mean number of phone calls required to arrange a transfer was 4.7 

(95% CI 3.96-5.43) with six transfers requiring more than 10 phone calls.  

In Craig’s6 study, the number of phone calls involved in arranging a transfer 

increased when metropolitan versus local regional hospital services were 

required. Each additional phone call prolonged the time taken for a transfer to 

be accepted, increasing ED length of stay (LOS). Patients more likely to need 

four or more phone calls to arrange a transfer included men (p=0.01), older 
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patients (p=0.02), and critically ill patients for whom a centralised referral 

service was consulted (p=0.006).  

An explanation for the difference between genders was not provided and 

could not be deduced from the limited description of patient conditions 

undergoing transfer. Critically ill patient transfers arranged using the 

centralised referral service also took significantly longer to be accepted than 

when transfers were initiated outside of this service (p=0.002). However, as 

normal practice was for staff to contact the centralised referral service only 

when attempts at local referral had failed, it follows that the number of calls 

associated with transfers coordinated by the centralised referral service would 

increase relative to those for local referrals. Records of when each phone call 

was made were not recorded, precluding any comparison of the efficiency of 

the centralised referral service. Craig6 also reported that transfers direct to 

another ED were arranged more quickly than transfers to critical care or other 

specialist units (p <0.005). He attributed this difference to the referring doctor’s 

ability to speak directly to the most senior ED doctor who had the authority to 

accept the transfer.  

These results provide insight into the effect of organisational patterns on the 

referring EDs workload – a perspective not examined in previous research. 

Despite its small size, this study illustrates how referral pathways can 

inadvertently add to the referring EDs workload and contribute to transfer 

delays.6 This additional workload may distract referring staff from the clinical 

needs of the patient and has the potential to contribute to adverse outcome. 
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The smaller the referring ED, the greater the potential for workloads to 

overwhelm.  

During Craig’s6, a real-time internet based listing of critical care beds 

(intensive care and coronary care) was launched by the Victorian Critical Care 

Services.95 This system is similar to that used by the NETS37 and in the UK.51 

The introduction of such systems would be expected to reduce the number of 

phone calls required to arrange a transfer. However, as the use of the online 

bed management system was not available during this study, further 

investigation is required to demonstrate a beneficial effect on transfer 

workload.   

2.5.3 Pre-transfer stabilisation and general preparation for 
transfer 

Several studies have examined the adequacy of pre-transfer stabilisation and 

general preparation of ED patients for interhospital transfer.9,12-14,32,41,53,64,66,72 

However, most of these studies are descriptive and comparative information 

on the outcome of non-transferred patients with similar illness, or injury 

severity is generally not available. This makes it difficult to make inferences on 

whether the outcome in these patients can be attributed to the transfer 

process, or some other factor(s). Nonetheless, descriptive studies have 

identified similar deficiencies in pre-transfer stabilisation. These are reviewed 

below according to the following subgroups that commonly undergo transfer – 

trauma, critically ill patients and paediatric or neonatal groups. 
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2.5.3.1 Trauma   

In trauma populations, deficiencies that have been reported include 

inadequate airway management or oxygenation/ventilation,12,16,24,72,73 poor 

cervical spine immobilisation,12,17,24,73,96 inadequate intravenous access or 

fluid resuscitation,12,19,23,72,73 inadequate monitoring, 24,73 missed 

injuries12,24,59,64,72 and poor timing of transfers.12,24,58,64,65,72 In many instances, 

deficiencies in trauma care stem from a failure to recognise the severity of the 

patient’s condition16,19,23,24 or potential for deterioration during transfer. 

Deficiencies that relate to the management of the airway, breathing or 

circulatory support may result in hypoxia or hypotension, and contribute to the 

development of secondary brain injury. In severely head injured patients these 

events are particularly relevant as even single episodes of hypotension have 

been shown to independently predict mortality.79 As head injury remains a 

common indication for transfer following major trauma17,19,30,60 minimising 

those factors that contribute to secondary injury is essential to optimise patient 

outcome. 

Studies of head injured populations report varying frequencies of hypoxia or 

hypotension. Several UK studies report hypoxia in 6%12 to 23%21,22,24 and 

hypotension in 4%24 to 11%12,21,22 of head injured transfers. Those in the US 

and Australia do not directly measure hypoxia or hypotension,72,73 but report 

suboptimal airway management (2%),23,73 oxygenation (2%-66%),72,73 or 

intravenous access (8%-2%)72,73 which may contribute to these problems. 

Rates of hypoxia appear to be higher in studies that have lower proportions of 

intubated patients yet a high number of patients with GCS <512,21,22,24 
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suggesting suboptimal airway management. Hypotension rates are greater in 

studies that report higher rates of inadequate treatment in multiply injured 

patients.12,21,22 Statistical modelling to determine the effect of age, level of 

escort or other possible predictors of outcome has not been reported although 

in some studies data for such analysis appears to have been available.12 24 

2.5.3.1.1 Missed Injury 

Missed injury is frequently mentioned in trauma literature as contributing to 

patient deterioration in transit.12,23,24,64 The incidence of missed injury ranges 

from 8.1%-65% with prospective studies generally reporting higher rates12,24 78 

than retrospective studies.97 59 Enderson et al98 found the rate of missed injury 

in the same hospital went from 2% when studied retrospectively to 9% when 

studied prospectively, suggesting retrospective reviews may underestimate 

the extent of the problem. According to Buduhan et al (n=567)59 factors 

contributing to missed injury include high injury severity (p=0.001), initial 

altered conscious state (p=0.05) and need for paralysis or sedation (p=0.05). 

These factors were also identified as significant in another large retrospective 

study by Kalemoglu (n=709).97 Unfortunately, although injury severity, altered 

conscious state and need for paralysis or sedation increase the complexity of 

managing patients with multiple injuries, they are not avoidable. Therefore, a 

certain number of missed injuries may be inevitable in critically ill patients.  

Of the factors which are avoidable, the most common deficiencies contributing 

to missed injury are inadequate clinical assessment and radiological 

errors.59,78,97 Janjua et al78 prospectively evaluated the incidence and clinical 

significance of missed injuries in trauma patients presenting to the Liverpool 
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Hospital, NSW, Australia. They reported that inadequate clinical assessment 

contributed to 18% of missed injuries. Other errors in clinical examination, 

such as having a low index of suspicion and ignoring minor signs and 

symptoms (e.g., soft tissue injury) contributed to a further 11.6% and 19.6% of 

injuries respectively. These rates are slightly higher than those reported by 

retrospective studies by Buduhan et al (8.1%),59 and Kalemoglu (4.8%)59,97 

and may be explained by the ability of a prospective study to identify some 

injuries that would not be reported in retrospective designs (e.g. soft tissue 

injuries).  

Radiological errors have been reported to contribute to 22.6%-37.1% of 

missed injuries.59,78,97 These errors include misinterpretation of films 

(15%),59,78 technically inadequate imaging (3.6%-3.8%),59,78 or failure to order 

appropriate radiological investigations (2.5%-5.4%).59,78 Both Janjua et al78 

and Kalemoglu97 note that many missed injuries were present on the initial x-

ray films but not noticed by treating clinicians. Kalemoglu97 suggest this may 

be due to the fact that registrars, rather than consultants perform 

interpretation. Alternatively, the acuity of the patient’s condition at the time of 

these investigations may have influenced the time available to identify less 

clinically relevant injuries.97 In Janjua et al’s study,78 a repeated trauma survey 

(a tertiary survey) conducted within 24 hours of presentation identified 56% of 

missed injuries, highlighting the value of repeated assessments. Although 

such practice is useful in a tertiary hospital context, it also has benefits in the 

context of interhospital transfer. 
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In most cases of missed injury, there is more than one contributing 

factor.59,78,97  Fortunately, the majority of missed injuries are musculoskeletal 

(e.g. limb fractures)59,78,97 and not generally life-threatening. Those injuries 

that are clinically significant, have been reported to occur more commonly 

between 20:00–08:00 hours compared to outside of these hours (p<0.05).78 

Authors suggest this finding may reflect the level of staff expertise available.  

Criteria used to define what is ‘clinically significant’ vary and because of this 

there is some variation in the incident rate. Studies that focus on potential 

morbidity or mortality as indicators of significance tend to report lower missed 

injury rates.59,97 In contrast, those that define clinical significance as prompting 

a change in management report higher rates of missed injury.12,24,78 Others 

use abbreviated injury scales (AIS), with an AIS of >3 used to define 

significant or ‘major’ missed injury.72 Irrespective of the definitions used, it 

appears that many missed injuries may be avoided by repeated clinical 

assessment and maintaining a high index of suspicion.59,78,97  

2.5.3.1.2 Timing of transfer 

Problems with delayed transfer12,58,64,65 or undue haste to transfer without 

consideration of clinical priorities have also been reported in trauma.12,24,72 

Reasons attributed to delay include a lack of appreciation of the severity of 

injury,24,58,65 performing non-therapeutic investigations,65 a lack of resources 

required to manage trauma (e.g. ready access to CT scan after hours, access 

to specialist beds),24 and system inefficiencies.58 Delays associated with the 

coordination of transport services,24 65 access to equipment24 and poor 

communication16,19,65 have also been raised in some studies.  



 

Chapter 2: Literature Review Page 40 

In Australia,19 increased delays have been associated with after hours 

transfers. Deane et al,19 found of those patients who were appropriately 

transferred, the likelihood of delay was greater if the patient presented 

between midnight and 08:00 hours (χ2, p=0.0009). They report that this time 

period was more likely to be associated with the arrival of presentations with 

greater injury severity. These findings suggest a combination of increased 

patient acuity and reduced resources may influence transfer times. 

Alternatively other avoidable factors as described above may also contribute 

to these results and may in part reflect the level of clinical expertise available 

at this time of day. 

In critically ill or injured patients, delays related to attempts to stabilise a 

patient (e.g. intubation, insertion of intercostal catheter, commencing 

vasopressors) may be warranted65 to maintain patient safety. In fact, to 

transfer without addressing care that is likely to improve patient stability would 

constitute undue haste and deviates from accepted standards of practice for 

transport.1,3,8,51 Achieving the right balance between minimising time to 

transfer and ensuring adequate patient stabilisation is the challenge for 

clinicians. 

Several case reports, or anecdotes of trauma transfers have been published 

to illustrate how undue haste to transfer may result in clinically significant 

missed injury.12,23,72 These reports are more prevalent in patients with severe 

head injury, multiple injury,12,23,24 or where the management of trauma has 

deviated from accepted guidelines.12,23,72 Lack of staff expertise and a limited 

appreciation of transport related issues have been suggested as possible 
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factors contributing to haste in transfer. The nature of data collected in 

available studies does not permit inferential statistics to be performed.  

Most studies examining the timing of transfer in trauma are based on small 

samples whose populations are heterogeneous in terms of the nature and 

severity of injuries, transfer distance and human and material resources 

available to manage trauma.19,58,65 In addition, the various intervals of time 

from the patient’s arrival at the referring hospital ED to arrival at the receiving 

hospital ED (e.g. initial assessment and management, decision to transfer and 

departure) are not consistently reported. This makes any comparisons of 

‘delay time’ between studies generally unhelpful. Few studies discriminate 

between the urgency of transfer (i.e. absolute or relative indications) which 

may explain why some patient groups with less urgent problems have longer 

delays than others with more acute problems. Those studies which do 

discriminate,58,65 have found a poor association between severity of illness 

and speed of transfer.  

Harrington et al65 found patients with major trauma were not transferred more 

promptly than low injury severity groups (p=0.29). The only exception were 

patients with extreme injury severity (ISS>40) who had a significantly shorter 

time to transfer (p=0.029). Patients with depressed levels of consciousness 

(GCS<3) however were promptly recognised and transferred for management 

(p=0.009).  

Lind et al58 also failed to identify a statistically significant association between 

severity of brain injury (GCS<8 or less versus GCS 9 or above) and timing of 
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transfer in a group of intubated head injured patients (n=50). Similarly, 

patients with reduced pupil reactivity did not have a more rapid transfer than 

those with normal reactivity (p=0.20) despite this clinical finding indicating a 

need for urgent neurosurgical intervention. However, like Harrington et al,65 

they found that patients with overtly severe injuries (e.g. significant intracranial 

haematoma) had a mean improvement in the rate of transfer of 30% (95% CI 

7-60%). In both studies, a rapid response to trauma was demonstrated for 

extremely injured patients, suggesting respective trauma systems are capable 

of functioning well. However, the delays reported in other severely injured 

patients suggest a degree of system inefficiency or perhaps underestimation 

of the injury by staff. 

The emergence of telemedicine support provides a means by which transfer 

decision making and pre-transfer stabilisation can be guided by specialist staff 

in the receiving hospital so that care is optimised. Recent studies provide 

evidence that this support can improved the timeliness of selecting patients 

who warrant transfer as well as improving the time to transfer. An Italian study 

of patients with intracranial haemorrhage (n=733) found telemedicine 

improved the timeliness of selecting patients who would be candidates for 

neurosurgical intervention or neurointensive care.92 Neurosurgical consultation 

was provided within a mean of 38 minutes (range 23-109 minutes) from 

presentation at the referring hospital when telemedicine was available versus 

160 minutes without telemedicine support. This improvement in time to 

decision making appears to have arisen from infrastructure to facilitate 

communication between neurosurgeons, referring hospital staff and radiology. 
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A pre and post study of rural trauma patients in the US (pre, n=351, post, 

n=463) showed that the introduction of telemedicine significantly reduced the 

length of stay at the referring hospital and improved time to transfer 

(p<0.05).91 This outcome reflected improvements in the time to radiological 

evaluation when telemedicine was implemented.  

The improved communication made possible by telemedicine links offers 

much promise for transfer care. This is particularly true when telemedicine 

support is implemented as part of a broader transfer system that also 

addresses the resources necessary to coordinate care.  

2.5.3.1.3 Strategies to improve trauma transfer 

Over the past 25 years there have been significant changes in trauma 

management in Australia and overseas. Specialist training programs such as 

the Emergency Management of Severe Trauma (EMST) or Advanced Trauma 

Life Support (ATLS) have been introduced and formalised trauma systems 

developed. Over this period, inter-hospital guidelines for the transfer of trauma 

patients have also emerged to focus initial assessment and management. 

Written criteria (relative and absolute) to identify those patients who should be 

transferred have also been established.12,24,52,73,79,99  Although studies in 

Australia, the UK and Turkey report some aspects of compliance with trauma 

guidelines could improve17,24,52 numerous studies have reported a reduction in 

the frequency of errors or omissions in trauma care following their 

introduction.12,24,54,56,57,100-103 Despite these improvements in management 

some problems in trauma care persist.12,24,52,58,59,65 Differentiating which 
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problems are avoidable and which may be inevitable because of the severity 

of the patient’s injuries is relevant if outcomes are to be optimised. 

2.5.3.2 Critically ill adults 

In the critically ill population several studies have identified deficiencies in the 

pre-transfer management of patient airway,16,17 oxygenation or ventilation,14,16 

intravenous access,17 management of physiological variables (i.e. BP, HR, 

pH)16,18 and in some cases, the assignment of appropriately skilled escort 

staff.14,17   

One of the main factors thought to contribute to poor pre-transfer preparation 

in critically ill patients is inadequate clinical expertise.16-18 This includes 

technical proficiency in performing procedures such as intubation, or insertion 

of invasive monitoring lines,17 as well as an ability to interpret clinical and 

physiological data.18  

In a Turkish study,17 (n=354) a lack of expertise along with inexperience in 

invasive airway procedures was attributed to inadequate airway management 

in 65% of transferred patients. After a 15 month targeted staff education 

program that outlined standard protocols for preparing patients for 

interhospital transfer, this rate was reduced to 35% (p<0.05). Deficiencies 

were also reported in terms of the adequacy of intravenous access (32% 

versus 23%, p=0.05), urinary catheterisation (72% versus 66%, p=NS) and 

insertion of gastric tubes (74 versus 70, p=NS). Education did not always 

result in a change in practice suggesting the need for a system wide review to 

identify barriers to recommended practice. Unlike the majority of international 
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EDs which are staffed by emergency physicians or training 

registrars,9,18,30,73,101,104 EDs described in this study were typically staffed by 

General Practitioners. According to the authors, these General Practitioners 

“… usually lack the skills to perform some vital procedures such as 

endotracheal intubation, cricothyroidotomy, or placement of chest tubes and 

have to depend on surgeons or anesthetists who are usually on call at 

home.”17 p.858 Differences in staff expertise may therefore explain why the 

proportion of inadequately managed transfers in this study are higher than 

those reported elsewhere.16,22 As staff expertise in small Australian 

metropolitan EDs is often limited during after hours periods, this finding may 

be relevant for local transfers. 

An Australian Retrieval Incident Monitoring Study by Flabouris et al16 adapted 

the Anaesthetic Incident Monitoring Study reporting form to characterise 

problems experienced during the interhospital retrieval of critically ill patients. 

Retrievals within four Australian organisations servicing a mix of adult and 

paediatric/neonatal populations were studied. Incidents (n=272) voluntarily 

reported by staff were categorised by two analysts, first independently, then 

following agreement. Incidents were classed as either relating to patient care 

(26%), equipment (37%), transport operations (11%) or communication 

problems (9%).  

Problems affecting patient care were reported to be “…acute, unexpected, 

requiring intervention and technically challenging.”16 (p. 230) Airway 

management issues made up 12% of these incidents, medication errors 

comprised 10% and technically difficult procedures a further 6% of incidents. 
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The proportion of events involving neonatal or paediatric patients, who are 

more vulnerable than adults to airway problems because of the size of their 

anatomy, was not specified.  

Other patient care incidents were a delay in the decision to retrieve (4%) and 

inappropriate or inadequate preparation by the referring staff (19%). In 22% of 

incidents the patient’s condition on arrival of the retrieval team was more 

severe than they had been led to believe based on information provided 

during the referral process. These findings suggest referring staff either 

underestimated illness or injury severity, perhaps because of limited clinical 

expertise, or failed to fully communicate key clinical information. 

Factors contributing to reported incidents included haste (7.5%), failure to 

check patient condition or equipment (5.8%) and pressure to proceed with the 

transfer (5.2%). Although voluntary incident reporting as used in this study 

may be prone to selection bias and may overstate the extent of these 

problems, the deficiencies identified concur with those reported in other 

studies examining critically ill patients.13,14,105 

The adequacy of pre-transfer treatment has also been identified as an issue in 

critically ill patient transfer. A retrospective review of patients with abdominal 

aortic aneurysm reports pre-transfer haemodynamic therapy such as anti-

hypertensives or beta-blockade were omitted in 45% of cases that met 

indications for therapy.68 This review of non-hypotensive cases (n=62) also 

found that when administered, therapy often failed to achieve therapeutic 

heart rate and systolic blood pressure targets (53% and 23% respectively) and 
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was therefore suboptimal.68 Authors confirm that patients with suboptimal 

treatment did not have contraindications to therapy and the type of 

antihypertensive therapy was not limited to agents that required insertion of 

intra-arterial lines.  

The use of antihypertensive therapy in practice is recommended to reduce the 

risk of aortic rupture106 and would be a reasonable expectation prior to 

transfer. A combination of beta blocker and vasodilator is considered standard 

medical therapy for leaking abdominal aortic aneurysm.107,108 These results 

appear to suggest there is room for improvement in the pre-transfer 

management of this cohort. Other studies evaluating the adequacy of pre-

transfer therapy in this subgroup were not found, making it difficult to 

generalise these findings. 

Not all studies involving the interhospital transfer of critically ill patients report 

problems. Some have demonstrated that critically ill patients may be safely 

transferred with minimal or no problems, as long as adequate pre-transfer 

preparation is provided, staff expertise is appropriate and specialist equipment 

for monitoring is available.20,32,109  

Compared with other patient populations, patients with acute myocardial 

infarction (AMI) appear to undergo transfer with few problems. Patients 

generally fit into one of two categories: (1) those transferred following 

thrombolysis administered at a referring hospital, or (2) those transferred for 

reperfusion via primary percutaneous coronary intervention (PCI). Despite the 

potential for sudden changes in condition due to arrhythmia development, 
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heart failure during the early hours following infarction, or hypotension 

secondary to the effects of pharmacological therapy, the complication rates for 

both groups during transfer are low (<3%).110-113 This evidence supports the 

view that transfer in the early hours following AMI can be safely undertaken. 

2.5.3.3 Paediatric or neonatal groups 

A number of observational studies from Australia, the UK, South Africa, the 

Netherlands and the US have examined pre-transfer stabilisation in paediatric 

or neonatal populations.9,13,41,53,114 Deficiencies are similar to those found in 

adult critically ill or trauma populations and include inadequate stabilisation of 

airway, inadequate ventilatory support, failure to treat hypotension or shock, 

loss of, or inadequate intravenous access9,31,86,115 hypothermia and 

inadequate monitoring.9,13,41,53,114 Like adult studies, paediatric studies 

suggest that poor pre-transfer preparation is related to inadequate expertise in 

assessing and managing this group of patients.  

In the UK, delays in the neonatal team reaching a patient have been 

reported.46 This delay was attributed to a reliance on standard ambulance 

vehicles to transport the team, rather than having dedicated retrieval vehicles 

which seems to be the norm in other countries with established transfer 

services.31,37,41,45 In Victoria, Australia, despite the use of specialist transfer 

vehicles, difficulties meeting the demand for specialist transfers33 have been 

reported. At times, this demand has resulted in the need for referring staff to 

undertake some paediatric transfer to avoid delays.  
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2.5.4 Assignment of personnel 

Despite recommendations regarding the assignment of personnel for patient 

transfer, there are many instances where staffing levels in referring hospitals 

limit the achievement of the recommended standards.6,13,17-19,30 To offset this 

problem, some countries have introduced specialist retrieval teams. This 

strategy enables clinical expertise to be bought to the patient and levels of 

care during transit to be maintained at the desired level.10,16,18,20,41  

An Australian study involving medical, nursing and pre-hospital care staff from 

the intensive care unit (ICU), ED and a regional retrieval service examined the 

decision making behaviour of staff organising interhospital transfers. 

Questionnaires containing clinical scenarios validated by an expert panel 

(kappa 0.64) were administered before, immediately after, and at three 

months after instruction on the use of interhospital transfer guidelines and 

allocation of escort levels.116  

A significant improvement in the staff’s ability to select appropriate levels of 

escort over time (mean score pre-education: 7.55 +/- 1.85; post education 

9.48 +/- 1.47; 3 months post education: 9.86 +/- 2.01; F2,78 = 24.2; p<0.01) 

was found. Staff with prior transfer experience had a higher baseline score (t = 

-3.01; p<0.01) and mean scores over the study period (F2,39 = 4.63; p=0.02) 

when compared to those with referring experience only. These improvements 

were sustained at three months post education suggesting experience has a 

positive influence on decision making. The error rate for inappropriate 

assignment of low levels of escort decreased from 35% (pre-education) to 
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10% (immediately post education) and 14% (three months following 

education).  

There was considerable variation in the decision making behaviour between 

each assessment interval, though patient treatment was a key focus at each 

time period. At three months after education, the relative importance of factors 

influencing decisions to arrange an escort were: treatment (43%), patients 

physiology (29%), patient age (24%), and diagnosis (4%) with the predictive 

value of the post-education achieving 87% compared with 48% prior to 

education. However, as authors accepted a low score (kappa 0.64) when 

validating the scenarios used in this study, the usefulness of this criteria to 

measure change is questionable.  

2.5.5 Equipment and monitoring 

Equipment related events are commonly reported in transfers for all age 

groups.9,10,16,40,41,53,73 Loss of battery power is the most commonly 

encountered problem occurring in 38%-82% of interhospital transfers.9,104 

Other equipment related problems include dislodgement, or occlusion of 

vascular access (2%-7%),16,31 disconnection of respiratory circuits (8%),16 or 

oxygen supply problems ranging from oxygen not being available (7%) to loss 

of oxygen supply (1%).14,16 Most events occur with similar frequency to those 

reported in intrahospital transfers.105,117,118 Battery related events are 

sometimes more frequent during interhospital transfers, though may be 

explained by the longer transfer time. Whilst some of these events have the 

potential to result in patient harm, such outcomes are rare.16  
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A lack of available equipment for use in transfer has been reported in several 

UK studies9,12,24,40 and one Australian study.16 Across-sectional survey 

conducted in the UK40 found a lack of immediately available transport 

equipment existed in many EDs. Of the 159 EDs that completed and returned 

the questionnaire (56% response rate) 17 EDs (12%) had no transport 

ventilator, nine (6%) had no transport monitor, and nine (6%) had no syringe 

pump. Where equipment was available, 19% of ED transport monitors lacked 

the capability to monitor end tidal carbon dioxide (ETCO2) and 13% lacked the 

capacity to perform invasive BP measurement. In 42% of EDs, ventilators 

were deficient in basic safety features such as a disconnection alarm. 

Notwithstanding the low response rate reported in this study, these results are 

corroborated by others in the UK that report deficiencies in the levels of 

critically ill patient monitoring during transfer.24,30  

A descriptive study (n=349) by Gray et al30 reported that although the majority 

(72%) of patient transfers were ventilated, only 44% had ETCO2 monitoring 

during transfer and only 78% had invasive BP monitoring. Low rates of ETCO2 

and arterial line monitoring in head injured patients transferred for 

neurosurgical care have also been reported.24 Such limits in monitoring 

capability do not meet the minimum standards for monitoring in critically ill 

patients1,3,51 and may be problematic, especially in populations at risk of 

secondary injury such as head trauma. The median number of critically ill 

transfers (term not defined) in Gray et al study30 was less than or equal to 20-

30 per annum. This low transfer volume may present a barrier when justifying 

the cost of purchasing transfer equipment.  



 

Chapter 2: Literature Review Page 52 

In Australia, Flabouris et al16 reported that 15% of incident reports volunteered 

by retrieval team members were related to equipment being unavailable, with 

a further 5% due to inadequate or inappropriate equipment and another 4% 

due to damaged equipment.   

Access to quality equipment enables accurate patient monitoring and can 

assist the early identification of complications. However, as purchasing or 

upgrading equipment carries significant cost, the strategic management of 

equipment purchases is the only practical strategy to minimise equipment 

related events. Existing equipment should undergo regular checking and 

maintenance to ensure a state of readiness for transfer and maximise service 

life. 

2.5.6 Communication and general coordination 

Deficiencies in written and verbal communication throughout the transfer 

process have been reported in several international studies.16,17,73 Both Olson 

et al73 in the US and Flabouris et al16 in Australia, found around 9-24% of 

incidents could be attributed to poor communication. In both studies, incorrect 

or inadequate descriptions of the patient’s condition were a common issue. In 

non-urgent patient transfers, delayed communication between receiving and 

referring hospital staff has been identified as a reason for delays and longer 

time to transfer.100 Other communication problems included failure to notify the 

receiving facility prior to sending the patient, lack of cooperation between staff, 

or incomplete referral documentation. However, these issues were infrequent.  
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In contrast, incomplete documentation or inadequate verbal communication 

were frequently (78%) reported in a Turkish study where transfers were 

coordinated by General Practitioners17 Verbal communication with the 

receiving hospital prior to patient transfer occurred in only 15% of cases 

reviewed (n=174). Following education to promote existing interhospital 

transfer guidelines, written communication improved significantly (to 43% 

compliance, p =0.05). However, verbal communication with the receiving 

hospital did not improve (13.2% pre education vs. 14.5% post education, p 

>0.05). Investigators suspect that these findings may have related to the 

absence of a defined channel of communication for interhospital transfers, a 

perception amongst referring staff that they were too busy, or scepticism 

amongst referring staff about the accuracy of information they would be given 

if they enquired after the bed status in ICU prior to transferring a patient. 

Furthermore, they inferred the later issue provided sufficient motive for some 

staff to avoid asking for this information, choosing instead to just send the 

patient.  If negative sentiment arising from critical care access block is a factor 

that limits good communication and this problem is widespread, there may be 

significant implications for ED transfers internationally. To date however, no 

studies have directly examined these factors.  

In the Netherlands, an audit of the quality of interhospital transfer in critically ill 

patients14 found a failure to heed the advice of specialists prior to transferring 

critically ill patients occurred in 17% of transfers (n=100). These transfers 

made up 50% of those in which an adverse event was experienced. In the 

paediatric setting, Henning et al53 also reported instances where the advice of 
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specialists was ignored prior to transfer. In both studies, the majority of patient 

transfers warranted invasive monitoring and ongoing therapy to maintain 

stability in transfer. Although further analysis is required to establish an 

association between a failure to comply with advice and patient outcome, in 

the context of high acuity, any reports of staff ignoring specialist advice are 

concerning. 

Internationally, checklists or standard transfer documents have been used to 

improve the quality of written and verbal communication12,87,119 as well as 

providing prompts to ensure key assessments and interventions are 

undertaken prior to transfer. Standardised checklists such as the N.E.W.S 

(Necessary, Enough, Working, Secure) checklist developed by the Liverpool 

Hospital, NSW, Australia to improve the management of interhospital transfers 

within the region has met with some success. The N.E.W.S checklist has 

demonstrated a reduction in time spent in the referring hospital prior to 

transfer (p=0.0002), as well as reduction in time to definitive therapy (p=0.014) 

following implementation.87 However, compliance with the use of this tool has 

not exceeded 53% despite targeted education.52,87 The introduction of 

dedicated regional phone lines such as the ‘trauma hotline’ used in NSW, 

Australia appear to be well utilised.52 No studies were found evaluating the 

benefit of electronic documentation over traditional approaches in transfer. 

2.6 ACCESS BLOCK 

Access block emerged as an issue in the ED in the late 1990s. It has since 

developed into one of the most pressing issues facing emergency practice 
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across Australia29,120-122 and overseas.29,120-126 The term ‘access block’ refers 

to the inability of patients who present to the ED requiring admission to gain 

access to an appropriate in-hospital bed. This results in patient admissions 

‘boarding’ in the ED and is the main reason for ED overcrowding.29,127 

There are several definitions of access block in use within Australia. These 

are outlined in Table 2.1.  

Most definitions include the time spent undergoing assessment and receiving 

treatment. Some also include the time spent waiting for initial medical 

assessment. As such, they do not provide a true indication of the time period 

when the patient was ready for departure to the ward but a bed was not 

available. This period would represent the true delay due to an in-hospital bed 

not being available. However, as determining when a patient is ‘ready for 

departure’ is a subjective judgement, the definitions below which are based on 

objective measures (i.e. arrival and departure times from ED) are commonly 

used to reflect the overall pressure on ED resources.  

 

Table 2.1: Definitions of Access Block 

Australasian College of 
Emergency Medicine 
(ACEM)25  

Proportion of patients whose spend greater than 
8 hours in the ED from arrival to admission 
destination.  

Australian Council on 
Healthcare Standards 
(ACHS)128 

Time in ED from presentation to admission that 
exceeds 8 hours.  

NSW Health Definition26 Delay of greater than 8 hours from the time of 
medical assessment to departure to  
in-hospital bed. 
Ready for departure time to actual departure 
time that exceeds 4 hours. 
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In Australia, the proportion of patients who experience access block has been 

increasing since 1999. Forero et al26 examined access block trends in 55 

NSW hospitals using each of the definitions in table 2.1. They found rates had 

increase by 1-2% per annum between 1999 and 2001.26 Rates varied 

depending on the definitions used, though the ACHS and ACEM definitions 

consistently reported rates in the mid range when compared to other 

definitions studied. This suggests these definitions which are commonly used 

in WA, provide a conservative measure of access block.  

Several years later, a study describing changes in the prevalence of access 

block across Australia (2004-2008)129 found WA had experienced the greatest 

rise in access block in the nation. During this period WA also demonstrated 

significant increases in the number of presentations to the ED as well as 

increased hospital admissions. A similar pattern was seen in other states. This 

increase in demand for hospital beds, combined with a decline in the number 

of available beds per 1000 weighted population,130-133 resulted in hospital 

occupancy rates that exceeded the generally agreed optimum efficiency level 

of 85%.134,135 

In NSW, Australia Forero el al26 found the highest rates of access block were 

in tertiary hospitals that provided specialist referral functions (33-40% 

depending on definition) followed by major metropolitan facilities who did not 

have a referral function (27-32%). These facilities were, by nature, high 

volume centres suggesting volume and a referral function contributed to 

access block. Tertiary paediatric facilities had rates that were half that of adult 
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facilities, supporting the view that children are less likely to be subjected to 

access block if they require tertiary hospital admission. 

Forero et al26 demonstrated that rates of access block were higher in female 

patients than males and increased with age. Rates were also higher for 

patients requiring admission to general wards rather than critical care units; for 

those arriving to ED by ambulance compared to other means of transport; or 

for patients presenting after hours. The authors suggest the high rates of 

access block for non-critical care areas fits with the normal mix of hospital 

admissions which are predominantly to non-critical care areas. Higher rates of 

access block amongst ambulance arrivals may reflect the complex nature of 

these presentations. The proportion of ambulance arrivals that related to 

interhospital transfer were not provided. However, patients requiring transfer 

to another hospital also experienced high rates of access block (12-22%). 

2.6.1 Strategies to reduce access block 

A variety of strategies have been implemented to manage access block in 

Australia. These focus on optimising bed capacity and reducing hospital 

demand.120,136-138 Ambulance diversion (or bypass) is one of the initiatives that 

has been introduced to reduce hospital demand and refers to the redirection 

of ambulance services away from the ED. The decision to divert ambulances 

is made by the Duty Emergency Physician together with the ED nurse in 

charge and is determined by the degree of ED overcrowding, patient acuity 

and resources available to meet workloads. 
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In 1999, the use of ambulance diversion was introduced in Australian EDs 

with the intention of providing a ‘circuit breaker’ to allow staff time to catch up 

on workloads and return the ED to a safe environment capable of a rapidly 

responding to emergency presentations. As such, it was envisaged that 

diversion would only be activated for brief periods. However, over the next few 

years the time spent on diversion notably increased.42,139 In WA, a 

retrospective analysis of Emergency Department Information System (EDIS) 

data from the three tertiary hospital EDs that service adult populations in the 

Perth metropolitan area found that total ambulance diversion had increased by 

74% during the calendar period 2001-02.127 During this period, the frequency 

of triple divert (when all three EDs request ambulance diversion) increased 

from very infrequently, to every third day. In this study, access block was 

strongly correlated with ambulance diversion (r=0.75, 95% CI 0.49-0.88, 

p<0.001). Other factors such as total attendances to the ED, low acuity 

presentations (who may have been managed by a General Practitioner), 

discharges and admissions were not correlated with ambulance diversion.127  

Another strategy introduced to manage ED overcrowding is ‘ramping’ a term 

used to describe when an ambulance arrives at the ED, but the ED is unable 

to immediately accept care of the patient due to overcrowding.42 When 

ramped, the patient remains under the care of the ambulance staff, delaying 

the departure of the ambulance staff. In WA, to minimise the need for ramping 

pre-hospital care, services balance ambulance workload directed to each ED 

in the metropolitan area according to agreed proportions that reflect local 

resources. This strategy has resulted in a dramatic reduction in ambulance 
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diversion, but has not reduced the extent of access block that ED patients 

experience.140  

More recently, clinical process redesign projects have emerged to address 

delays in the ‘patient journey’ that contribute to access block. These projects 

recognise that access block is a whole-of-hospital problem and therefore 

requires a holistic, organisation wide response to remedy. In NSW, significant 

reductions in access block corresponded with the introduction of redesign 

projects.129 Clinical redesign had not begun in WA at the time of commencing 

this study. 

2.6.2 Access block and patient outcomes 

Investigations into the influence of ED overcrowding have demonstrated that 

patients who experience access block have inferior outcomes when compared 

to patients who do not.27-29,141 These outcomes are believed to relate to 

delayed investigations or treatment and difficulty maintaining standards of 

care for patients who are waiting for a hospital bed when workloads in the ED 

exceed the resources available.  

Richardson29 examined the relationship between access block and LOS in 

11,906 admissions (25% of total presentations) presenting to a tertiary 

hospital in Canberra, Australia during 1999. He found patients who 

experienced access block had a mean LOS of 4.9 days (95% CI 4.7-5.1) 

compared to 4.1 days (95% CI 4.0-4.2, p<0.0001, t-test) for those not exposed 

to access block. This equated to an increased mean LOS of 19%. The effect 

of access block on LOS was similar across triage urgency categories, 
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occurred across a range of diagnostic groups, with the highest rates in 

patients who presented outside the hours of 08:00-16:00 (access blocked: 5.2 

days, 95% CI 4.92-5.43; non access blocked: 4.1 days, 95% CI 4.03-4.18).  

Liew et al141 found that patients who experienced access block in metropolitan 

hospitals in Victoria, Australia had a longer hospital LOS. Even after adjusting 

for confounders such as age, gender and time of presentation, incremental 

increases in ED LOS were associated with additional increases in hospital 

LOS (i.e. demonstrating a ‘dose-related’ association). Patients who stayed in 

ED for 8-12 hours were 20% more likely to have hospital stays longer than the 

state average for their admission problem. Where patients stayed in ED for 

greater than 12 hours, the risk of increased hospital LOS above the state 

average rose to 50%. In contrast, patients who were in ED for less than four 

hours were 30% less likely to exceed the state average for hospital LOS for 

their admission problem. Age greater than 65 years, female gender and 

presentation to ED outside normal working hours were factors that were 

independently associated with an increased hospital LOS. The large size of 

this study (n=17,954 admissions over 12 months) provides precise estimates 

of the effect of access block on LOS. However, as data examined was from 

non-tertiary hospitals, it is possible that differences in the diagnostic related 

groups that are seen in a tertiary facility may limit the application of some of 

these findings.  

Associations between overcrowding resulting from access block and 

increased mortality have also been demonstrated by Richardson27,28 and 

Sprivulis et al.28 Both studies were sufficiently powered (90%) to detect 
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changes in mortality associated with overcrowding and provide precise 

estimates of risk. After adjusting for age, diagnosis, urgency or seasonal 

variation (e.g. winter) Sprivulis et al28 demonstrated a 30% relative increase in 

the risk of death by day two (95% CI 1.1-1.6) and day seven (95% CI 1.2-1.5) 

for patients requiring admission following their first presentation to the ED. By 

day 30, the relative risk increased a further 20% (95% CI 1.2-3.2) with a 

corresponding death rate of 2.3 per 1000 ED admissions when overcrowding 

existed. This mortality rate represented the excess deaths for patients 

exposed to access block which equates to 120 deaths per annum.  

Mortality risk was modelled using the Overcrowding Hazard Scale score which 

the authors28 had developed to test the effect of both hospital occupancy and 

ED overcrowding. The Overcrowding Hazard Scale was the product of 

hospital occupancy (scored 1, 2 or 3 corresponding to levels <90%, 90-99% 

and greater or equal to 100%) and ED access block occupancy (scored 1, 2 or 

3 corresponding to <10%, 10-19%, and > or equal to 20% occupancy). Not 

surprisingly, mean ED access block occupancy increased as hospital 

occupancy increased. The relationship appeared to be a tiered, or a ‘dose 

response’ pattern [4.6% (95% CI 4.5-4.7%) for < 90% hospital occupancy; 

6.8% (95% CI 6.7-6.9%) for 90-99% hospital occupancy; 9.7% (95% CI 9.5-

10%) for greater or equal to 100% hospital occupancy]. The question of 

whether admission decision making contributes to mortality when the ED is 

overcrowded has not been resolved. Although in this study, the relationship 

between overcrowding and mortality was not explained by admission decision 

making, the authors acknowledged the possibility that using census data to 
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measure hospital occupancy as at 23:59 hours may not reflect the perceived 

occupancy at the time admission decisions were made. Further research is 

required to clarify this relationship. 

Richardson27 also reports an increased mortality for patients exposed to 

overcrowding in a Canberra hospital, Australia (2002-2004). He examined 

over 30,000 patients matched for age, gender and day of presentation 

(Monday – Sunday), then stratified by time of presentation grouped by shifts 

(08:00, 16:00, 00:00 hour). A 10-day mortality rate of 0.42% for patients 

exposed to overcrowding versus 0.31% in those not exposed (p=0.025) was 

reported. This reflected a 35% increased risk of death within 10 days of 

admission (95% CI 1.04-1.72). However, although some confounders were 

controlled for by stratification, others such as triage urgency, or diagnosis do 

not appear to have been considered and may have overestimated the effect of 

overcrowding on mortality. None-the-less, Richardson’s findings are 

consistent with those of Sprivulis et al.28 In addition, Richardson confirms 

previous reports127 that patients who experienced overcrowding wait longer 

than the recommended triage threshold times to see physicians in ED. 

These studies present evidence of an association between access block and 

ambulance diversion; overcrowding, which results from access block; and 

access block and increased hospital LOS and mortality. Reports that 

overcrowding presents significant safety issues as well as workflow issues 

have been duly noted27,28 with various initiatives introduced to reduce the 

extent of access block. Despite these efforts, access block remains prevalent. 
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Overcrowding and access block have the potential to negatively influence the 

process of interhospital transfer by increasing delay to interhospital transfer, 

increasing time to definitive treatment and time to admission to specialist 

areas. In addition, the escalation of strategies such as ambulance diversion or 

ramping used to reduce access block may reduce the efficiency of existing 

systems to support interhospital patient transfer. Studies that focus on this 

subgroup of the wider ED population are required to clarify the influence of 

overcrowding on patient outcomes following interhospital transfer.  

2.7 OUTCOMES  

Outcomes of interhospital transfer are not well established. Reports of transfer 

related deaths are rare.16,32 Yet at the same time, adverse events are 

common, particularly in those who are critically ill.9,12,16,19,30,73,114 In adults, 

adverse events resulting in physiological deterioration have been reported in 

4-34% of transfers.12,14,19,30 In the paediatric population this rate is as high as 

75% of transfers.9 Equipment related events are also common, though these 

are rarely associated with patient harm.16 

Results from adverse event studies are not easily compared due to the lack of 

standard methods and definitions to determine events. The absence of 

standard taxonomy gives rise to differences in the clinical significance of 

events which are likely to modify the extent to which events influence 

outcome. In some studies, this problem is further exacerbated when events 

that have varying consequences on mortality are combined in the one event 

grouping. For instance, Hathergill13 groups both a poorly positioned or blocked 
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ETT and loss of intravenous access in the same ‘technical’ adverse event 

category. In most instances, failing to recognise a problem with the ETT would 

be expected to have greater potential to be life-threatening than a problem 

with intravenous access, even though the latter is serious. Combining these 

events in a single group may dilute the effect of the more serious event on 

outcome. This may partly explain why no relationship between event rate and 

mortality was found in this study despite a high rate of airway problems (in 

25% of transfers the ETT was malpositioned, with 6% of these in the 

oesophagus).  

If adverse events are classified in terms of their potential to directly influence 

mortality, there appears to be a relationship between the level of staff 

expertise provided during stabilisation and transfer and the rate of events. In 

transfers undertaken by referring hospital teams, around 17-20% of adverse 

events are of a ‘critical’ nature. Event rates seem consistent irrespective of the 

age of the patient being transferred and typically involve inadequate 

management of airway, ventilation or circulation.9,12,13,18,21,22,24,41,53,114 As such, 

these events have a reasonable probability of influencing outcome. In 

contrast, events that occur when specialist retrieval teams are involved in 

transfer are rarely of a ‘critical’ nature and thus unlikely to influence 

mortality.18,20,31,41,114 Other events, such as inadequate intravenous access (5-

13%), mild hypothermia (4-48%) and inadequate monitoring (11-14%) also 

seem to occur more frequently in transfers performed by referring hospital 

teams.9,13,41,53 While serious, these events are less likely to have a direct 

effect on mortality.  
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In many instances, adverse events may be avoided by better pre-transfer 

resuscitation and stabilisation. Accurate assessment of the severity of illness 

or injury, early management of life-threatening problems (i.e. those related to 

airway, breathing, circulation and disability) and minimising time to definitive 

treatment have been associated with improved outcomes.12,18,20,24,31,41,66,97 

Conversely, errors or omissions in care may complicate the transfer process 

and negatively influence outcome.9,12,13,23,41 In the critically ill patient, 

achieving and maintaining stabilisation often requires a minimum level of 

intervention. Determining when an intervention is likely to be beneficial to 

patient outcome versus when it is better to expedite transfer requires clinical 

judgement — an attribute that would be expected to develop with experience 

and training. That said, focusing on basic principles of resuscitation (i.e. 

ABCD) would address the majority of avoidable problems. 

Studies have shown that where pre-transfer care is performed by expert level 

staff, the level of intervention deemed necessary to achieve adequate pre-

transfer stabilisation is higher than when less experienced staff are available. 

This difference is particularly evident in paediatric populations. A comparative 

study of specialist retrieval and referring hospital team transfers (n=249)41 

found that despite similar patient demographics, pre-transfer interventions 

were performed  more frequently when specialist teams where involved. In 

75% of paediatric transfers conducted by specialist teams interventions were 

deemed necessary to enable safe transfer. In 43% of transfers, three or more 

interventions were required. Interventions generally focused on improving 

airway management, oxygenation or ventilation, support of circulation and 
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patient monitoring. When compared with transfers performed by referring 

hospital teams, specialist transfers were associated with fewer complications 

(i.e. hypotension p=0.015; cyanosis p=0.025; and bradycardia p=0.068) and 

required significantly fewer therapeutic interventions on admission to the 

receiving hospital (i.e. repositioning ETT p=0.017; additional oxygen p=0.001; 

change to ventilation p=0.033; central venous line p=0.011; and fluid 

resuscitation p=0.045). Mortality rates were not reported. Investigators of this 

study report that personal communication with referring staff revealed the 

most common reason for failing to intubate prior to transfer was a lack of 

technical skill to perform the intubation or expertise to manage ventilator 

related complications in transit with limited equipment. These comments were 

received despite anaesthetic expertise being available to assist with initial 

airway management in all referring facilities.  

Hathergill et al,13 reports higher rates of pre-emptive intubation (80% versus 

56%, p=0.07) and use of inotropic support (20% versus 4%, p= 0.04) in 

transfers conducted by Paediatric Intensive Care Unit (PICU) staff (n= 20) 

when compared to those conducted by non-PICU staff (n= 182). These 

patients were similar in age, weight and type of illness. Paediatric Intensive 

Care Unit staff transfers were less likely to have misplaced ETT (0% versus 

29%, p= 0.01) or experience events relating to intravenous access or 

monitoring equipment (0% versus 40%, p=0.0002). As the overall number of 

transfers performed by PICU staff were low, this study was unable to 

demonstrate a correlation between the level of staff escort and survival. 

However, they found that patients who did not survive were more likely to be 



 

Chapter 2: Literature Review Page 67 

shocked (32% versus 10%, p= 0.004) and hypoxic (26% versus 11%, p=0.04) 

than survivors.  

Non-survivors and survivors were not different in age, weight, distance of 

transfer, type of illness or the number of reported adverse events, critical or 

otherwise. Hypoxia and shock were more common in transfers originating 

from metropolitan than academic or rural hospitals (shock: metropolitan 23%, 

academic 7% and rural 11%; p=0.02 and hypoxia: metropolitan 20%, 

academic 6%, rural 15%; p=0.04) where paediatrician and anaesthetic staff 

were not readily available (i.e. on-call).  

In Victoria, Australia, Zalstein et al48 demonstrates higher mortality rates in 

major trauma patients (defined as ISS >15) escorted by referring hospital 

doctors (14.5%) than those escorted by mobile intensive care ambulance 

(MICA) or non-MICA (6.0% and 2.6% respectively). Escorts provided by junior 

referring hospital staff were associated with the highest mortality of all (26.7%) 

and accounted for around 17% of all transfers. Decision making with regard to 

escort allocation was not assessed in this study. However, as retrieval 

services appear to have been underutilised (10% of adult and 37.3% of 

paediatric transfers) the authors aptly question the practice of allowing junior 

staff to escort severely ill patients. This study also reported an increased 

mortality rate for patients who received any interventions at the referring 

hospital (OR 8.3 95% CI 3.1-22.2 p<0.001). Since these interventions were 

intended to improve clinical stability (e.g. intubation, insertion of chest tube) 

this finding seems counter intuitive to the key principles of trauma 

resuscitation. However, as significant delays to transfer were also reported — 
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especially from arrival at the referring hospital to the request for transfer — 

delay to providing these interventions may have occurred. These delays, 

along with any limitations in the technical skills of referring staff to manage 

major trauma, may have confounded this result.  

Overall, these results support the view that expert level staff provide a higher 

standard of pre-transfer care, presumably because they are more skilled in 

assessing critically ill patients and pre-emptively managing problems that may 

arise during transfer. Additional interventions, when provided by specialist 

staff, are beneficial to patient outcome and any delay to transfer associated 

with providing therapeutic interventions appears to be justified because of 

improved patient stability. There is agreement that many deficiencies in pre-

transfer care can be addressed through staff education and training that 

focuses on the principles of resuscitation.9,13,18,41,52,53,142 Certainly, the 

declining rates of hypoxia and hypotension reported in head injured patients 

since the introduction of the EMST or equivalent training support this view12,24 

and may justify a mandate for this training for all ED staff.  

While training is likely to improve practice and prepare staff for the challenges 

of transport medicine, the frequency of exposure to transfer may also be a 

factor affecting staff competence and confidence. This issue is illustrated by a 

study of paediatric transfers in the UK142 which used a postal survey 

(response rate 78%) to compare experience, training in the transport of 

neonates or paediatrics and the frequency of exposure to transfers in 

paediatrician trainees (n=66). Staff participating in this study had a median 

length of training of 6 years (range 2.5-16 years). They found that confidence 
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to undertake transport of neonatal or paediatric patients was significantly 

associated with the frequency of transports (p=0.0006), although transport 

training (p=0.0009) and years in practice (p=0.043)142 were also significant 

factors. Anatomical and physiological differences in paediatric patients present 

unique challenges for staff involved in transfer. However, the issue of 

confidence or self reported beliefs of the ability to perform transfer care may 

extend beyond the paediatric setting whenever, or wherever, staff have limited 

exposure to critically ill patients. In such circumstances staff confidence and 

competence may be more difficult to maintain. 

Although the use of specialist teams appears to demonstrate improvements in 

patient safety,10,13,16,18,20,31,41 evidence to support any mortality benefit is 

limited. A paediatric study comparing the use of specialist (n=307) and 

referring hospital teams (n=98) in transfer was unable to demonstrate a 

difference in mortality (9.2% versus 9.2%, Fishers exact p=0.99) when groups 

were stratified according to mortality risk using the Paediatric Risk of Mortality 

(PRISM). Similarly, the length of PICU stay and resource use were not 

significantly different between the groups when stratified by risk of mortality.15  

A pre and post study evaluating the implementation of a regional specialist 

transfer team in the UK was also unable to attribute improvements in 

standardised mortality to the establishment of a specialist transfer service.49 

Both studies provided high levels of staff expertise during specialist transfers.  

The only study that has reported a mortality benefit was a comparative study 

of critically ill patient transfers in the UK who were transferred by a specialist 
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transfer team or referring hospital staff (n=259). Patients were comparable in 

age, sex, diagnosis, pre-transfer physiology, and average transfer distance 

transferred. This study demonstrated a 50% reduction in the number of 

patients arriving in a hypotensive state (Mean Arterial Pressure < 60 mmHg 

9% versus 18%; p<0.008) and 70% reduction in serious metabolic acidosis 

(pH<7.1 3% versus 11%; p<0.03) when specialist teams were used instead of 

referring hospital staff (n=259).18 The mortality rate was also higher in 

referring hospital transfers (4/91 or 4.4%, including one death enroute) than 

specialist retrieval transfers (1/168 or 0.6%). This difference in mortality was 

maintained up to 12 hours after admission with a total of 7/91 deaths in 

referring team transfers (7.7%) and 5/168 deaths (3%) in specialist team 

transfers.  

In this study, specialist transfers were performed using a mobile ICU and 

accompanied by a senior medical officer (consultant level), registered nurse 

and a medical technician — all with critical care and transport training. In 

contrast, referring hospital teams utilised standard ambulances and whatever 

staff could be relieved from the referring hospital. Levels of retrieval staff 

training were not described, though other UK studies have characterised the 

typical level of medical expertise for referring hospital staff as ‘inexperienced’ 

and ‘junior’.24,30 This difference, combined with reports that some referring 

hospital teams lacked equipment for invasive monitoring may have contributed 

to these results. Alternatively, confounders (e.g. co-morbidity, age) which 

could not be adjusted for in survival analysis (Kaplan Meier) may also have 

contributed to this outcome. Further studies using larger samples are needed 
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to clarify the survival benefit associated with the use of specialist transfer 

teams. The cost of care and level of a patient’s disability on discharge are also 

relevant to examine, though were beyond the scope of this study.  

In the emergency context, even when appropriate expertise and equipment is 

provided, it is likely that some patients requiring transfer will experience 

declining physiological function until definitive care can be provided. Where 

the patient’s condition is time sensitive, the earlier definitive treatment can be 

provided, the better the outcome.  

In the context of trauma, a recognition of this issue, along with an awareness 

that the level of staff expertise in referring hospitals may be less than those in 

a tertiary hospital has lead to the development of trauma systems that utilise 

pre-hospital bypass protocols. Such systems have emerged in the US, 

Canada and many states of Australia (but not WA) with the aim of optimising 

levels of care for major trauma and minimising pre-hospital delay.  

The use of bypass protocols in patients with significant trauma minimises the 

need for secondary transfer in a cohort who may be more vulnerable to 

delays.52,54,55,57,65,143,144 Although in a metropolitan setting, these protocols 

expedite trauma transfer, they do not apply to a rural or regional context 

where the time required to transfer to a tertiary hospital is significant. In this 

group of patients, early stabilisation and management of life threats and 

predictable complications at the site of origin does not adversely affect 

mortality.55,60 
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In an urban setting, various studies have sought to evaluate the outcomes of 

patients treated in trauma versus non-trauma centres. Expert panel studies 

have been used to examine the preventability of trauma deaths.145,146 These 

studies generally involve small, heterogeneous populations and vary in the 

quality of information (autopsy reports versus hospital records) and process by 

which judgements about the quality of care are determined (e.g. implicit or 

explicit criteria, independent or group review). This raises issues of inter-rater 

reliability146 and limits the reliability of estimates of effect. Not withstanding 

this, when examined collectively, a reduction in the number of preventable 

deaths in patients with severe injury is evident when trauma care resources 

and expertise are provided.145 Further support of the benefit of trauma centres 

is provided by trauma registry and population studies.55,144,147-149 The latter 

provide the strongest evidence because of their large sample sizes, and broad 

injury casemix. After adjustment for confounders (e.g. differences in type and 

severity of injury, age, co-morbidity) these studies demonstrate reductions in 

mortality between 15-25%.145,148,150 This improvement in outcome has been 

attributed to more timely intervention, largely due to pre-hospital bypass 

protocols, improved processes of care, better resourcing and the increased 

expertise available in trauma centres.25,55,56,102,144,147  

In observational studies conducted prior to 2000, trauma bypass has been 

associated with reduced mortality and hospital LOS thereby reducing the 

overall costs associated with trauma care. Sampalis et al54 reports a lower 

mortality (transfer, 8.9%; direct, 4.8%; odds ratio, 1.96; 95% CI=1.53-2.50), 

shorter mean length of intensive care (0.95 days v 2.0 days, p=0.001) and 
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hospital stay (13.2 days versus 16.0 days, p=0.02) when patients were 

transferred direct to a trauma centre rather than stabilised in a lower level 

hospital and then transferred. This result was obtained after adjustment for 

age, injury severity score (ISS) and the presence of head, neck and extremity 

trauma.  

Young et al57 also reports shorter ICU and hospital stays in patients admitted 

directly to trauma centres than those undergoing secondary transfer (ICU 10 

+/- 14 days versus 14 +/- 13 days, p <0.05; Hospital 21 +/- 19 days versus 16 

+/- 19 days, p<0.05) despite equivalence in group age, ISS and GCS. 

However as the time from initial injury to arrival at the trauma centre was 

significantly longer in patients undergoing secondary transfer (p<0.0001) the 

delay to definitive care may have influenced this result.  

More recently, Nathens et al56 reports no significant difference in hospital LOS 

between transferred and directly admitted patients after adjustment for 

mechanism and severity of injury (ISS) in age and gender comparable groups. 

The difference in these results when compared to those reported by Sampalis 

et al54 and Young et al57 may reflect the improved organisation of trauma 

services and management of trauma. In particular, the improved levels of 

expertise at referring hospitals to provide the necessary initial resuscitation. 

Similar findings have been reported by Rivara et al151 in another trauma 

outcome study comparing patients undergoing secondary transfer versus 

admission direct to a tertiary trauma hospital. Although is important to 

consider the possibility that the transfer process contributes to outcome, these 

results appear to suggest that if initial resuscitation is adequate, transfer can 
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be performed safely. This fits with the results of a study in Perth, WA that 

compared mortality in major trauma patients who were directly admitted 

versus transferred from a non-tertiary hospital.152  

In patients with acute coronary syndrome, early interhospital transfer for the 

purpose of accessing primary PCI can improve outcome.66,113 This benefit 

appears to be over and above the benefit associated with early thrombolysis 

at the referring hospital. A meta-analysis comparing the benefit of interhospital 

transfer for PCI over thrombolysis in AMI found significantly improved 

outcomes for patients who underwent transfer.66 Six randomised control trials 

were included in the analysis (n=3750). Results showed a 42% reduction in 

relative risk for combined death/re-infarction/stroke in favour of transfer for 

PCI. This result did not change after excluding non-transferred patients from 

the analysis (RR=0.58; 95% CI 0.47-0.71; p<0.001). Mortality was reduced by 

24% (RR 0.76; 95% CI 0.59-0.98; p=0.035) and re-infarction and stroke by 

68% (RR 0.32; p<0.001) and 56% respectively (RR 0.44; p=0.015).  

A subgroup analysis showed high risk patients, such as those with early onset 

cardiac failure who were transferred for PCI had reduced risk of heart failure 

progression (p<0.05) and reduced mortality (p<0.05) compared to local 

thrombolysis.153 Similar benefits are reported in a pooled analysis of individual 

patient data from 22 randomised control trials (n=6763) comparing PCI and 

thrombolysis. However, when time delay to PCI was examined in pooled data, 

the mortality benefit of PCI was significantly higher in patients where delay to 

PCI was < 35 minutes (67% versus 28%; Breslow Day p=0.004).154 A reduced 

length of hospital stay (6.1 ± 4.3 versus. 7.5 ± 4.3 days, p=0.015) when high 
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risk patients are transferred for PCI therapy versus treated with thrombolysis 

has also been reported.155  

These findings suggest that even though interhospital transfer extends the 

time to reperfusion, improved outcomes can be demonstrated in this cohort. 

However, two conditions are required for these results to be generalisable. 

Firstly, transfer time to PCI must be brief (ideally < 90 mins) and secondly PCI 

must be performed at a high volume angioplasty centre.66,113 Therefore, 

despite the superiority of PCI over thrombolysis, any time delay to treatment 

due to the logistics of arranging interhospital transfer to a specialist cardiac 

facility warrant consideration when applying these results to local populations. 

With this in mind, early thrombolysis remains a valid treatment option in some 

situations. In future, if pre-hospital services have the capacity to perform an 

electrocardiograph to provide accurate diagnosis of acute coronary events in 

the field, the bypass of non-tertiary facilities may be justified.156 Such capacity 

is not yet available in Perth. 

Patients with abdominal aortic aneurism are another group with time-critical 

conditions that may present to the ED. The outcomes of interhospital transfer 

in this group of patients has been assessed in only one study.63 This study 

(n=32) reported a lower 24 hour mortality in transferred patients than those 

admitted direct to the treating hospital (10% versus 41%; p<0.05) and similar 

mortality for both groups at 30 days (65% versus 69%; p>0.05). However, it is 

possible that these groups were not homogeneous. Therefore, comparisons 

may not be valid.  
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To justify selection for transfer, patients would have needed to have sufficient 

physiological reserves to survive the transport and surgical period. In contrast, 

those who presented direct to the treating hospital may have received surgical 

intervention despite being critically ill and having limited, or absent 

physiological reserves. With this in mind, a comparison of the extent of blood 

loss, need for transfusion or vasopressor therapy and adjustment for 

confounders (e.g. age, co-morbidity) would have been informative as these 

factors may well explain differences in early mortality between groups. Further 

study is required to identify criteria for selecting patients most likely to benefit 

from transfer and confirm any survival benefit that transfer may confer on 

patients requiring emergency vascular surgery.  

The issues raised in the literature suggest that transfer outcomes are 

influenced by multiple variables. Evidence indicates there are major 

differences in performance between staff with specialist training and those 

without. These differences influence the adequacy of pre-transfer preparation 

which, if suboptimal, gives rise to a greater number of preventable events with 

potential to increase mortality. Other factors, such as communication and 

teamwork, may also contribute to reported outcomes though the effect of 

these variables are more difficult to quantify. More recently, ED overcrowding 

appears to be an additional variable that requires consideration, though the 

influence of this factor on the outcomes of patients undergoing transfer have 

yet to be determined. Studies of ED admissions suggest overcrowding is 

associated with both increased LOS and mortality28 and is inextricably 

associated with hospital bed capacity exceeding the 85% level.28,157,158 
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Studies have shown that patients who are unstable have a higher incidence of 

cardiorespiratory problems13,18,41 and these may ultimately increase mortality. 

Where appropriate levels of care are provided and communication between 

personnel is effective, most patients can be safely and efficiently 

transferred.18,20,41,66 At present there is insufficient data to draw conclusions 

regarding the mortality or risk factors associated with interhospital transfer 

outside major trauma or acute coronary syndrome populations.  

2.8 SUMMARY 

Interhospital transfer has become an integral part of emergency practice 

which is justified on the basis that transfer to a higher level hospital will 

improve patient outcome. The act of transfer is not random. Although many 

patients will derive considerable benefit from transfer, the risks and perceived 

benefits require careful consideration.  

Evidence suggests that compliance with recommendations for transfer of 

critically ill or injured patients is suboptimal and deficiencies in care are 

widespread.6,9,12-14,16,18,19,21,22,24,30,41,52,53,59,65,73,114,115 However, the majority of 

studies identifying deficiencies are descriptive and hospital outcomes such as 

mortality or LOS that may result from such care are not always examined.  

Where outcomes are reported, few studies provide valid comparative data by 

which to evaluate the influence of transfer on outcome. Failure to control for 

urgency or adjust for variables that may independently contribute to outcome 

(e.g. age, nature of illness or injury, staff expertise during transfer care), or 

modify the effect of outcome (e.g. access to specialist equipment) also limits 
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the usefulness of results. The few studies that do provide valid data for 

comparison generally have small samples that are heterogeneous, making it 

difficult to determine the magnitude of effect that transfer has on outcome. 

Well powered studies that examine death as an outcome are uncommon. The 

exception are studies that examine the benefit of trauma centres, particularly 

trauma bypass, in the management of major injury, or early transfer for PCI in 

patients with acute coronary syndrome. In these time-critical conditions, a 

reduction in mortality of around 20% has been demonstrated by minimising 

time to transfer.145,148,150 Outcomes for the numerous other patient groups that 

undergo transfer are not well understood.  

Factors that have been suggested as contributing to transfer outcomes may 

be grouped into patient factors, system factors, and human factors. Patient 

factors such as extremes of age, high illness or injury severity, or co-morbidity 

may make an individual more vulnerable to critical physiological changes. 

Where present, these factors would be expected to contribute to a worse 

prognosis than in patients without these risk factors. In addition, if a patient’s 

condition is time-critical this would also alter risk and may translate into higher 

mortality and morbidity. System factors such as the level of coordination, 

adequacy of communication systems, nature of and accessibility to vehicle, 

and staff required for transfer, as well as the existence of local guidelines or 

protocols to direct transfer are also relevant. Where lacking, these may delay 

or complicate the transfer process. Finally, human factors which have been 

noted as contributing to deficiencies in care (e.g. errors of judgement, failure 

to recognise the severity of illness or injury, haste or inattention to clinical 
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priorities, inadequate preparation of the patient or equipment or inadequate 

communication) also have the potential to influence patient outcome.  

The interaction between these factors is complex. In any given transfer there 

are multiple variables involved and this makes studying transfer outcomes 

challenging. While some variables may be controlled for, or adjusted in 

analysis, others are more difficult to account for. Nonetheless, there is 

consensus that adequate preparation, communication, coordination and 

delivery of care by highly qualified staff throughout the transfer process will 

minimise risk. 

This review has shown that although international studies provide some useful 

information to guide general aspects of transfer care, there are limited 

Australian data to provide a comparison of issues, or steer the application of 

international findings to local practice. Australian studies provide some useful 

information on the deficiencies and problems that arise during the transfer of 

specific subgroups (e.g. trauma, critically ill), but many involve small samples 

which limit the extent to which findings can be generalised to the broader 

population. At the time of designing this study, no Australian studies had 

examined mortality or hospital length of stay in transferred populations. 

Cameron et al147 has since published a review of the Victorian statewide 

trauma system and its effect on patient survival. However, data on other 

populations undergoing transfer remains limited. Additionally, while the 

adverse effects of access block are well established for the general ED 

population, the extent to which this issue influences the outcome in transfer is 

as yet unknown, though the potential for adverse outcome exists.  
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Studies are needed to describe the local epidemiology and outcomes of ED 

interhospital transfer in Perth to provide an evidence based approach to 

transfer care. This is best achieved using population level data. As critically ill 

patients present the greatest risk during transfer, there is also value in 

examining the quality of care in this group, so that deficiencies can be 

addressed. This will assist in limiting avoidable risk. Finally, gaining an 

appreciation of the problems that are encountered during the process of 

transfer, whether arising from system, human or patient factors will enable 

improvements to be made. Establishing data on this combination of issues will 

provide a better understanding of issues and enable an evidence based 

approach to transfer care.  

The purpose of this study is to establish baseline data relating to 

epidemiology, outcomes and problems encountered during the interhospital 

transfer of patients originating from an ED in the metropolitan area. 
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CHAPTER 3: METHODS 

3.1 INTRODUCTION 

This chapter describes the methodological approaches used in each of the 

three phases of this study. To provide the context for this research, an 

overview of local health services and a review of the systems that support the 

interhospital transfer of acute or critically ill ED patients in the Perth 

metropolitan area is provided. Additionally, as a large number of interhospital 

transfers are performed by the SJA-WA service either on behalf of referring 

hospital staff, or in collaboration with them, this chapter also describes the 

operations of this service and the interrelationship with in-hospital services. 

Finally, as the results of phase one of this study are drawn primarily from 

linked health datasets (including the EDIS Database, Death Register and the 

Hospital Morbidity and Mortality data), this chapter also outlines key 

information contained in each of these sources, the process for data linkage, 

and issues affecting the use of this data in research. 

3.2 PERTH METROPOLITAN AREA AND LOCAL HEALTH 

SERVICES 

Perth is the capital city of WA. In March 2002, Perth had an estimated 

residential population of 1.4 million. By December 2006, Perth’s population 

had risen to 1.5 and by June 2011 had reached 1.8 million.159 The population 

is distributed in a north - south alignment along the coastal plain.  
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There are four tertiary hospitals located in and around the central Perth area 

and a further six non-tertiary hospitals with EDs in outer lying areas (four 

public and two private hospitals). All of the non-tertiary hospital EDs cater for a 

mixed paediatric and adult population. Only one of the tertiary hospitals 

(Fremantle Hospital Health Service) caters for a mixed ED population. Two 

tertiary hospitals cater for adult only patients, and the final tertiary hospital is a 

paediatric only facility. This paediatric hospital has the only paediatric 

intensive care unit in the state. Figure 3.1 depicts the location of the public 

hospital EDs in the Perth metropolitan area and notes the populations 

serviced by the tertiary hospital EDs.  

At four of the non-tertiary public hospitals, onsite services are limited to 

general surgery, general medicine, paediatric, obstetric and gynaecology. The 

final two non-tertiary hospitals (one public and one private) have a wider range 

of specialist services available including orthopaedic, plastic surgery, 

respiratory, gastroenterology, neurology, oncology/palliative care and ICU 

(level 1-2). Collectively, these hospitals service the metropolitan region. 

Additionally, there are a number of private hospitals without EDs that provide 

some specialist services to the community.   

In 2002, Perth health services were loosely divided into four regions along its 

north, south, east and west boundaries. By 2004, a combination of factors 

including population growth and aging, escalating demands for emergency 

care and hospital beds, a substantial emphasis on tertiary hospital care to the 

detriment of non-tertiary hospitals, and projected workforce shortages 

prompted a major review of local health services.160 The review identified a  
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Figure 3.1: Public Hospital Emergency Departments within the North and South 
Metropolitan Area Health Service 

Source: Royal Perth Hospital, Medical Illustrations Department, 2011. 

RPH, Royal Perth Hospital  PMH, Princess Margaret Hospital for Children  SCGH, Sir Charles 
Gairdner Hospital  Fremantle, Fremantle Hospital Health Service  SKHS, Swan Kalamunda 
Health Service   

 

need for significant reforms and prompted a reconfiguration of health services 

in the metropolitan area. A north/south of the river model was introduced to 

improve system efficiency and better meet the needs of the community. This 
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restructure saw the establishment of the North and South Metropolitan Area 

Health services in 2005 (Figure 3.1).  

3.3 TRANSFER SYSTEMS IN PERTH, WESTERN AUSTRALIA  

The SJA-WA service has always been an integral part of the transfer system 

in the Perth metropolitan area. The majority of interhospital transfers that 

occur between EDs in the metropolitan area are conducted using this service. 

Transfers may be performed solely by the SJA-WA paramedics, or as in the 

case of critically ill patients, in collaboration with the referring hospital staff. 

Since 2008, a small number of critically ill patient transfers from the ED have 

been transferred using a private retrieval service (i.e. Careflight). Paediatric 

transfers, which are low in volume may also performed using this service. 

Neonatal transfers are the only local population serviced by a specialist 

retrieval service known as the NETS.  

Because most EDs are within 30-40 km of a tertiary hospital, the average road 

transfer takes about 30 minutes under normal driving conditions. The 

Emergency Rescue Helicopter Service is available for regional transfers within 

a 200 km radius from Perth. Since becoming operational in August 2003, the 

volume of transfers performed by this service have been low.161 Transfers 

originating beyond a 200 km radius from Perth are generally undertaken by 

the Royal Flying Doctor Service. The later group do not form part of the 

metropolitan transfer workload so are therefore excluded from this study. 
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3.3.1 The referral process 

There is no centralised service to assist with the coordination of interhospital 

transfers in the Perth metropolitan area. Therefore once the need for tertiary 

referral is identified, referring ED staff must liaise directly with the relevant 

specialist services in the tertiary hospital.  

Local health services are zoned so that each tertiary hospital (two adult only, 

one mixed adult and paediatric and one paediatric only hospital) provide a 

primary referral service to neighbouring metropolitan hospitals. Transfer 

outside referral networks only occurs when there is a need for services that 

are only available at a specific tertiary hospital (e.g. paediatric intensive care, 

burns care, neurosurgical care) or when beds are unavailable within the 

network. Prior to 2005, transfer networks were informal and operated on the 

basis of historical links with neighbouring hospitals. In 2005, the rezoning of 

health services prompted the establishment of formalised referral networks 

that operated in the area. This allowed transfer time and distance to be limited 

to the shortest possible. Due to the close proximity of EDs in Perth, the impact 

on transfer times is limited. 

The process for interhospital transfer that existed in 2002 is outlined in Figure 

3.2. At this time, most referrals were directed to a tertiary hospital ED via the 

Duty Emergency Physician. This role could be contacted directly via a 

dedicated telephone line. If the transfer was deemed to warrant tertiary 

hospital care or diagnostic investigations not available at the referring hospital, 

the Duty Emergency Physician would record key details about expected 
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patients transfers using a paper based system (e.g. reason for transfer, 

diagnostics or treatment required, the name of specialists who were aware of 

the transfer, or should be contacted on the patient’s arrival). Around 2006, this 

information was recorded electronically in the EDIS ‘patient expects’ field. A 

description of the EDIS is provided later in this chapter. After 22:00 hours the 

responsibility for referral calls was delegated to a Registrar.  

It was generally the responsibility of the tertiary hospital Duty Emergency 

Physician to liaise with specialist staff who may be required to provide 

immediate care for a patient being transferred if a direct referral had not 

already been initiated (e.g. Cardiologists if PCI was indicated for a patient with 

ST elevation myocardial infarction, Anaesthetist if patient had airway 

compromise with potential to be difficult to intubate).  

Where it was clear the patient’s condition required the services of a particular 

specialty and further diagnostics were not immediately indicated, the referring 

staff could negotiate the transfer directly with the specialist team. If a bed was  
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Indication for transfer identified 

Referral to Duty Emergency Consultant 
(via direct phone line) 

Patient transferred to tertiary hospital ED for 
assessment 

Specialist team contact Bed Manager to arrange 
bed 

Referring staff: 
• Arrange transport, escort prn, copy documentation 

and radiology films for receiving hospital

Referral to Specialist team 

Patient transferred direct to inpatient ward to be 
reviewed by Specialty team 

Duty Emergency Consultant records patient details 
in EDIS and advises relevant staff of transfer  

If bed delayed, Specialist Registrar to liaise with 
Duty Emergency Consultant for patient to transfer 

Tertiary hospital ED assessment requested /further 
diagnostics required   

Diagnosis confirmed and urgent intervention 
required  

Specialist Registrar notified on patient’s arrival to 
review patient in ED 

Pre-emptive request for 
bed initiated by Duty 
Emergency Consultant 

Figure 3.2: Process for interhospital transfer (2002-2006)
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available, the patient could be transferred direct to the specialist unit (e.g. ICU, 

Coronary Care Unit) without the need to be assessed in the ED. Similarly, if 

the nature of definitive care was time critical (e.g. PCI for ST elevation 

myocardial infarction) then the referring staff may arrange for transfer direct to 

a specialist unit. These patients were referred to as ‘direct admissions’. 

Direct admissions were usually communicated to the ED in advance of the 

patient’s arrival via the in hospital bed management team. As patients arriving 

by ambulance enter the hospital via the ED entrance, the triage nurse would 

be alerted to any patient whose condition was unstable, alert the Duty 

Emergency Physician and redirect the patient into the ED for further 

assessment and stabilisation.  

Bed management systems were not well developed and relied on paper 

based systems and verbal communication between specialist staff and bed 

management teams. The Duty Emergency Physician was provided with verbal 

updates regarding the availability of specialist beds however, the frequency of 

these updates were variable. On occasions where an appropriate specialist 

bed was not available at the receiving hospital, the Duty Emergency Physician 

would advise the referring staff who must then initiate a referral elsewhere. A 

centralised electronic bed service to facilitate referrals in the Perth 

metropolitan area did not, and still does not exist. Bed information can only be 

obtained by contacting each hospital by telephone.  
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3.3.2 Coordination of transport  

Once a decision to transfer a patient has been made, the referring ED is 

responsible for requesting assistance from the SJA-WA communication centre 

to transfer the patient. The SJA-WA communications centre has authority for 

tasking interhospital transfers in the metropolitan area. The priority for transfer 

is based on information provided by the referring hospital staff and reflects the 

patient’s clinical priority (Table 3.1).  

 

Table 3.1: Priority Codes for SJA-WA 

Priority 
Time to 
Ambulance 
Arrival 

Urgency Example 

1 Minutes Life-threatening 
(lights & sirens) 

Time critical conditions requiring 
definitive intervention (e.g. emergency 
neurosurgical evacuation, acute coronary 
syndrome for PCI) 

2 15-30 
minutes 

Urgent, but not 
life-threatening 
(no lights or 
sirens) 

Critical or complex patients (e.g. severe 
pulmonary oedema, any intubated & 
mechanically ventilated patient)  

3 
Non-urgent 
(non booked 
cases) 

Patients whose condition is stable (e.g. 
unstable angina, abdominal pain for 
investigation) 

4 

Dependent 
on 
workloads Non-urgent 

(booked cases) 

Mental health transfers (on forms), 
booked clinic treatments, direct 
admissions  

5  Public events 
Standby 

Not generally applicable to interhospital 
transfer 

Source: Adapted from Table 9: SJA-WA Priority Codes; p. 93.162 

 

Priority one cases are considered life-threatening and are attended by the first 

available ambulance. These transfers are conducted under emergency driving 



 

Chapter 3: Methods Page 91  

 

conditions with lights and sirens. Priority two cases have the potential to be 

life-threatening and require immediate transfer but are performed under 

standard driving conditions, and priority three cases are stable and considered 

non urgent transfers. Priority four and five cases are not typically transferred 

between ED (Table 3.1).  

3.3.3 Transport vehicles and the level of facilities 

Standard ambulance vehicles are used for the majority of interhospital 

transfers. The only exceptions are neonatal transfers which are undertaken 

using a purpose built vehicle that services NETS, and critical care transfers 

conducted by CareFlight which also use a dedicated ambulance vehicle. 

SJA-WA staff are responsible for undertaking mechanical checks of their 

vehicles, as well as checking equipment and supplies at the beginning of each 

shift. Supplies are monitored throughout the shift and replenished as required 

using stores located within each hospital ED. Ambulance vehicles carry a 

cardiac defibrillator/monitor as part of their standard monitoring equipment. 

Any other specialist monitoring equipment that may be required in transport 

such as end tidal carbon dioxide monitors (ETCO2), invasive haemodynamic 

monitors, or cardiac pacing units must be provided by the referring ED. As 

ambulance vehicles carry limited supplies of drugs, fluids and other equipment 

it is standard practice for the referring hospital staff to take a pre-prepared 

‘transport box’ containing the recommended standard drugs and equipment 

that may be required during transfer.1,3 These supplies are supplemented to 

meet individual patient needs.  
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At the commencement of this study, all ED’s had at least one transport 

monitor capable of pulse oximetry, ETCO2 monitoring and invasive 

haemodynamic monitoring. The Draegar oxylog was the standard transport 

ventilator used for adult and paediatric transfers. Models varied from 

department to department though all had the minimum recommended safety 

features.51  

3.3.4 Escorting staff  

Written guidelines suggesting the optimal match of escort expertise to patient 

need do not currently exist for the Perth locality. Therefore, it is the 

responsibility of the lead clinician, who is either Physician or Registrar level, to 

judge what is appropriate. This person works in close collaboration with senior 

nursing staff. Depending on the patient’s acuity, transfers may be performed 

solely by SJA-WA staff (stable patients), by a combination of ambulance and 

nursing staff, or ambulance and medical staff, with or without a nurse. Some 

education on transfer care is provided to ED staff as part of standard 

departmental training. However, the nature of training provided varies at each 

hospital. 

Prior to 2005, after hours roster patterns often limited the medical expertise 

available for emergency interhospital patient transfer to Registrar, or Resident 

Medical Officer level. On occasion, critically ill transfers from smaller EDs 

could absorb the only senior medical staff, a Registrar, on duty. This 

necessitated a temporary divert status for critically ill or injured ambulance 
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cases from the referring hospital ED until such time as the senior medical staff 

returned, or on call staff arrived to fill the void.  

Local transfer procedures are steered by accepted minimum standards for 

practice1,3,8 however written guidelines for the local population focus 

predominantly on process rather than clinical issues.163-167 In 2007, a policy 

establishing bipartisan agreement for the process for interhospital transfer was 

developed within the South Metropolitan Area Health Service. This document 

has since been implemented by all metropolitan hospitals in the North and 

South Area Health Service. As well as detailing the steps involved in arranging 

a transfer, this policy 168 articulates the timeframes in which interhospital 

patient transfers should occur.  

3.3.5 Special populations undergoing transfer 

3.3.5.1 Trauma  

Although all EDs in the Perth metropolitan area cater for the initial assessment 

and management of trauma, only tertiary hospitals are resourced to manage 

major trauma (e.g. neurosurgical, cardiothoracic or major abdominal injury). 

Consequently, patients with major trauma that arrive to a non-tertiary hospital 

will subsequently require interhospital transfer to receive definitive treatment 

and specialist management. Major burn trauma services are centralised in a 

single tertiary hospital. Orthopaedic and plastic surgery services are also only 

available in the tertiary hospitals. 

Pre-hospital triage protocols that divert major trauma to the tertiary facilities do 

not formally exist. Having said that, pre-hospital staff have the discretion to 
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bypass outer metropolitan facilities if a patient’s condition is such that 

secondary transfer is likely, and direct transfer to a tertiary hospital does not 

prolong pre-hospital time (Sudhakar Rao, Trauma Physician, email 

communication, 9th November 2007).  

3.3.5.2 Neonatal transfers 

In Perth, neonatal transfers are conducted exclusively by the NETS. This 

service is based at Princess Margaret Hospital for Children which is the only 

tertiary children’s hospital in Perth. The NETS operates 24 hours a day, seven 

days a week within the metropolitan area. It also works in collaboration with 

the Royal Flying Doctor Service to provide a rural and regional transfer service 

for the state. Referral calls are received on a dedicated phone line that is 

directed to the NETS doctor who then liaises with the SJA-WA service, or the 

Royal Flying Doctor Service depending on the geographical location of the 

retrieval. For metropolitan retrievals, the transfer team will consist of the NETS 

registrar and a transport nurse from the neonatal ICU. For aeromedical 

transfers, the NETS doctor will be accompanied by a flight nurse from the 

Royal Flying Doctor Service. Standing arrangements exist with SJA-WA to 

provide an officer to drive the specially equipped NETS ambulance when 

transfers are requested. All staff who participate in transfers have prior training 

and experience in neonatal transfers.  

3.3.5.3 CareFlight service 

Since 2008, CareFlight have offered a private retrieval service for the 

interhospital transfer of critically ill patients in and around Perth. The service is 

staffed by Emergency Physicians, Anaesthetists and Intensivists who retain 
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active clinical roles in their chosen specialties. Registered nurses with critical 

care qualifications or paramedics are also employed.50 

The land ambulance service may be engaged for the transfer of critically ill 

patients from non-tertiary hospitals. As deployment time can extend up to two 

hours, the service is only utilised for patients whose condition is not time 

critical. The decision to engage this service is made by the referring 

Emergency Physician. 

3.4 ST JOHN AMBULANCE SERVICE OF WESTERN 
AUSTRALIA 

The SJA-WA is a private organisation that provides pre-hospital, interhospital 

and non-emergency transfer services on a fee-for-service basis throughout 

the state. Whilst some services provided by SJA-WA are supported by 

volunteer staff (e.g. non emergency transfers) those relating to the 

interhospital transfer of acute or critically ill patients utilise professional staff 

with either paramedic level or ambulance officer training.  

Although in some cases the interhospital transfer of critically ill patients will be 

accompanied by staff from the referring hospital there are many instances 

where SJA-WA staff have sole responsibility for transfer care.  

3.4.1 Ambulance staff education and training  

Since 2004, the minimum level of training for all paramedic staff has been a 

Bachelor of Science (Paramedic Science). Prior to this time, the Advanced 
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Diploma of Health Science was the expected level of training for ambulance 

staff and was provided by the College of Pre-hospital Care. 

The Bachelor of Science (Paramedic Science) consists of a combination of on 

the job training (e.g. clinical experience under the supervision of qualified 

ambulance officers or paramedics, in-hospital clinical placements, skills 

training for advanced airway management and intravenous cannulation) and 

academic study.42,161 Following graduation, a range of professional 

development programs in pre-hospital care are provided by the College of 

Pre-hospital Care.139  

3.4.2 Ambulance Operations Centre 

The Ambulance Operations Centre is located at SJA-WA headquarters 

Belmont and coordinates SJA communications in WA. All pre-hospital 

emergency calls and interhospital transfer requests are directed through the 

operations centre. Dispatch operators use a computer aided dispatch system 

to record patient details and task ambulance teams based on the urgency of 

the problem (Table 3.1). The computer aided dispatch system provides the 

call staff with geographical and incident /transfer information as well as the 

location of every ambulance in the metropolitan service. This information is 

used to optimise ambulance service resources.  

The operation centre handles up to 1150 telephone calls and 590 ambulance 

cases per day.161 The call centres primary focus is to manage calls from the 

Perth metropolitan area which extends north of Perth to Two Rocks, east to 

Wundowie, southwest to Serpentine and south to Rockingham. Approximately 
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1.8 million people inhabit this geographical region.159The call centre also 

handles 000 calls for the town of Mandurah, Bunbury and Albany when the 

local ambulance crews are already responding to other emergencies.161 

Ambulance staff attending to interhospital patient transfers will allocate a 

problem urgency code to reflect the patient’s clinical urgency and need for 

medical and nursing care. In the pre-hospital setting this code is equivalent to 

the Australasian Triage Score (ATS) which is used to rate clinical urgency 

within the ED. However, in the context of transfer, a lower urgency code will 

be recorded where a medical or nursing escort is provided as it is expected 

that escort staff will meet the patients immediate needs (Winthrop Professor 

Ian Jacobs, Department of Emergency Medicine, UWA, personal 

communication, 20th August, 2008). As such, the SJA-WA and in-hospital 

urgency codes are not comparable and would not be expected to align in the 

same way that pre-hospital urgency codes and the ATS do. It is possible for 

interhospital patient transfers to have a low urgency code because of the 

expertise of the accompanying escort but be transferred as a priority (i.e. with 

lights and/or sirens).  

Both urgency and priority codes are recorded on the patient’s ambulance 

record which is retained as part of the medical record if the patient’s 

presentation results in a hospital admission. Other data routinely recorded on 

the ambulance record include the patient demographics, observations prior to 

and during transfer, and details of treatment required. When referring hospital 

staff accompany an interhospital patient transfer, the responsibility for patient 
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care remains that of escorting staff therefore ambulance records may be less 

detailed.  

Ambulance dispatch and transport times are automatically recorded by the 

computer aided dispatch system and updated by radio transmitted information 

provided by the ambulance crew. This information is also manually recorded 

on each patient’s ambulance record and provides a backup record when the 

electronic system is down.  

3.4.3 Ambulance activity and resources 

Since 1996, there has been a steady increase in ambulance activity in WA. 

Between 2002 and 2006 metropolitan workloads which make up 

approximately 80% of all transfers increased from 115,608 to 128,816 cases 

per year. This equated to a 6% increase in workload.139 Available reports do 

not differentiate interhospital transfers from pre-hospital workloads.  

Over time, additional ambulance stations and crews have been established 

within the metropolitan area to manage this workload and ensure timely 

response to the community. In 2005/06 there were 24 metropolitan ambulance 

stations located across the Perth metropolitan area with 25 crews operating 

twenty-four hours (two crews at Perth and Nedlands depot) and a further 15 

crews providing day shift cover.139 Ambulance centre locations that existed in 

the Perth metropolitan area in 2006 are depicted in Figure 3.3. Two 

ambulance officers staff each ambulance vehicle, with at least one of these 

staff trained to paramedic level. The crew alternate responsibility for driving 

and patient care duties.  
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Since 2006, ambulance workloads within the metropolitan area have 

continued to increase with metropolitan Figures for 2010/11 reaching 171,462 

cases.161 A total of 50 emergency vehicles were operational during the day 

and 31 emergency vehicles at night. In addition, a transport officer has 

resourced to the NETS between 07:30 hours and midnight.161 

 
Figure 3.3: Metropolitan ambulance centre locations that existed in 2006 

Source: Royal Perth Hospital, Medical Illustrations Department, 2007. 

 

3.5 STUDY DESIGN 

Multiple study designs were used in this research. Phase one of this study 

utilised prospectively collected administrative data from existing datasets 

within the Western Australian Data Linkage System (WADLS).169 The WADLS 

datasets provided population based data for episodes of interhospital transfer 

across the metropolitan area to determine the epidemiology and outcome of 

transfer. Phase two utilised retrospective data in the form of in-hospital and 
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ambulance patient records to determine whether clinical observations in a 

critically ill cohort exceeded thresholds used to identify risk of deterioration 

prior to, or immediately after transfer, and the nature and frequency of critical 

interventions or procedures that occur in the first hour following transfer. This 

data was used to evaluate the quality of interhospital transfer care. Phase 

three involved a cross-sectional survey of staff involved in transfer care and a 

prospective observational cohort of interhospital transfers. These combined 

approaches provide a description of the process for transfer, ascertained the 

clinical and organisational problems encountered by staff and elicited opinions 

on how these may influence patient outcome. The time involved in arranging a 

patient transfer, the number of phone calls that were required, and the degree 

of difficulty involved as perceived by staff responsible for transfer care were 

obtained to provide insights into the demands associated with transfer care 

from the perspective of a non-tertiary hospital. This combination of 

methodological approaches enabled a detailed review of interhospital transfer 

care in the Perth region.  

3.5.1 Phase One: Data linkage  

The first phase of this study utilised linked health data provided by the WADLS 

to describe the epidemiology and outcomes (in-hospital mortality and mortality 

one day following transfer) for ED interhospital transfers. The WADLS, 

established in 1995, is a collaboration between the Department of Health WA, 

The Centre for Health Services Research at Curtin University and the 

Telethon Institute for Child Health Research. The infrastructure produced by 

the WADLS provides a system of linkages that connect data about health 
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events for all persons in WA using rigorous, internationally accepted 

protocols.169,170 

Datasets within the WADLS exist as discrete collections rather than in a 

centralised repository with linkages serving as pointers to the source data. As 

there is no unique patient identifier by which to easily match records for the 

same individual across each of the databases a systematic process must be 

followed to accurately link records. Probabilistic matching of common 

identifiers (e.g. surname, first given name and initial, date of birth, sex, 

address) is the method used to identify records relating to the same individual. 

This group of records is often referred to as a ‘chain.’ The chain contains 

numerous links that represent each individual record from each dataset for 

that individual. The accuracy of linkages are enhanced by using all available 

means of identifying records.171 Linkage errors due to mismatches (false 

positives) or missed matches (false negatives) are minimised by extensive 

clerical review of all doubtful links.170 

The research infrastructure provided by the WADLS enables the conduct of 

cost efficient epidemiological research and the utilisation and outcome of 

health services.  

3.5.1.1 Core population health datasets 

The WADLS contains seven core population health datasets: birth records, 

midwife notifications, cancer register, hospital morbidity, mental health service 

data, electoral and death records. These linkages are progressively updated 
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as new data becomes available. A number of other administrative data sets 

such as the EDIS have also been added over time.  

Phase one of this study examined three of the existing datasets from within 

the WADLS. These were the EDIS Database, Death Register and the Hospital 

Morbidity data which had been previously linked to the WADLS as part of the 

Western Australian Emergency Care Hospital and Outcome (ECHO) 

project.172 This project used all available demographic details including patient 

medical record number, surname, given names, dates of birth and addresses 

to create linkages with the other data sources. The ECHO linkages originally 

linked EDIS records from 1st July 2000 to 31st December 2002 and were later 

updated to include records up to June 30th 2007. The combination of linkages 

that comprise the ECHO data were utilised in phase one of this study. 

3.5.1.1.1 Emergency Department Information System  

Emergency Department Information System tracks each patient through the 

processes of the ED in real time (i.e. from presentation to end destination). A 

standardised presenting problem coding system in addition to a standardised 

acuity rating scale, the ATS, is used to categorise presentations. Presenting 

codes were developed from an analysis of 40,000 free text presenting 

problem descriptions entered at one tertiary hospital ED serving a mixed adult 

and paediatric population. Codes can be mapped to the International 

Classification of Diseases and Related Health Problems, 10th Revision, 

Australian Modification (ICD-10-AM) codes (Appendix A). This presenting 

code system which is unique to WA allows cohorts to be easily identified thus 

facilitating outcomes research.172 
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An EDIS record is created on the patient’s presentation to the ED, with 

demographic data such as the patient’s name, date of birth and gender 

recorded at this time. Other details such as address, medical record number 

are entered with an interface via The Open Patient Admission System 

(TOPAS) which also records admissions, transfers and discharges. All 

remaining information is entered by clinicians in real time.172 

Most public hospitals in the Perth metropolitan have been using EDIS since 

2000. The only exceptions are one public non-tertiary hospital which became 

operational in February 2002, one private hospital ED which does not utilise 

EDIS and another private hospital which does not collect all EDIS variables. 

Therefore the majority of patients undergoing transfer to a tertiary hospital ED 

are contained in this database. Interhospital transfers originating from EDs 

without EDIS were to have been identified via the Pre-hospital Care Database, 

however timely access to this data was not possible and consequently, a 

decision to proceed without this data was necessary to complete this study 

within the required timeframe. 

Past reviews of EDIS data have found variables entered via TOPAS were all 

above 96% complete and all but two variables entered by clinical staff in real 

time were above 99% complete. Invalid entries in any field were uncommon 

(less than 0.1%). Patient’s mode of arrival and departure status were 99.6% 

and 99.9% complete respectively, with all entries valid.173 Fields such as 

triage code, disposition, departure destination, transport and 

departure/referred to fields, discharge date and time and ICD-10 diagnostic 

codes are mandatory at all ED sites. Time and date of admission data which 
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are known to be less reliable in EDIS (99.2% correct)173 are readily available 

in Hospital Morbidity Data System (HMDS). The HMDS is the source of 

admission date and time used in this study. Time data from EDIS has been 

used to calculate the time spent in the ED. 

3.5.1.1.2 Death Register  

The Death Register, which is maintained by the Office of the Registrar 

General, details all deaths since 1969 by cause as well as noting other 

conditions present.  

3.5.1.1.3 Hospital Morbidity Data System 

The HMDS contains information on all episodes of hospitalisation in public 

and private hospitals in WA since 1970. It provides some clinical data such as 

event dates, principal and other conditions, procedures and complications 

using the ICD-10 code at the point of separation (i.e. discharge, transfer or 

death).170 Past reviews have found that instances of missing data are 

uncommon. A review of linked Hospital Morbidity Data (1990 -1994) found that 

principal diagnosis was recorded in 100% of records. The least complete 

variable was marital status with nine missing cases (99.9% complete).170  

One limitation of the HMDS is that procedures performed within the ED are 

not included in mandatory records. As these procedures were of interest in 

this study an audit of patient records for a random sample of interhospital 

transfers was used to gather this information. The scope of this audit is 

described in phase two of this study. 



 

Chapter 3: Methods Page 105  

 

3.5.1.2 Study patients 

Data for all patients who underwent interhospital transfer by ambulance 

between eight of the ten EDs within the Perth metropolitan area from January 

1st 2002 to December 31st 2006 were examined (i.e. Royal Perth Hospital, Sir 

Charles Gairdner Hospital, Fremantle Hospital, Princess Margaret Hospital for 

Children, Joondalup Health Service, Swan Health Service, 

Armadale/Kelmscott Health Service and Rockingham/Kwinana Health 

Service). The only interhospital transfers not able to be examined were those 

from two private EDs in this region (Peel Health Service and Saint John of 

God Murdoch) as identifying interhospital transfers from these sites required 

the addition of the Pre-hospital Care Database to the remaining linked health 

data sets. As noted earlier, a decision to proceed without this data was 

necessary because of prolonged delays.  

The available data provided information on the volume, nature, pattern and 

acuity of transfers, patient origin and end destination, admission destination, 

length of ED and hospital stay (including intensive care stay where applicable) 

and mortality for the majority of interhospital transfers conducted in this region. 

Interhospital transfers that did not originate from a metropolitan ED were not 

included in this study. 

3.5.1.2.1 Episodes of interhospital transfer 

Emergency Department Information System records and hospital morbidity 

and mortality records for each patient who presented between January 1st 

2002 to December 31st 2006 were extracted and sorted chronologically. 

Records within EDIS were considered an index transfer if the identification 
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code (tran_to) for the hospital referred to on departure matched the hospital 

code for any of the four tertiary hospitals in the metropolitan area. These 

records were subsequently linked to the hospital morbidity data, and where 

appropriate the death record by the Data Linkage Branch at the Western 

Australian Department of Health. Linkage of these records was performed 

using probabilistic matching techniques to form a unique patient record. The 

process of data linkage has been previously described.172 

Interhospital transfers were categorised into groups that described the 

individual patient’s route of entry into the tertiary hospital. That is, transfers via 

the tertiary hospital ED (ED-ED), transfers direct to an inpatient area (ED-

Direct) or those via an outpatient area (ED-Outpatient area). A review of the 

nature of transfers in each group was undertaken to ensure allocation to the 

correct category. The site of origin of each patient transfer was categorised as 

either non-tertiary hospital or tertiary hospital. 

3.5.1.2.2 Interhospital transfer to a tertiary hospital Emergency 
Department  

An ED-ED transfer was an interhospital patient transfer from another hospital 

(secondary or tertiary) to any of the four tertiary hospital EDs in the Perth 

metropolitan area. This was deemed to have occurred where the time interval 

from departing the referring ED to presentation at the tertiary receiving ED 

was not more than two hours; and the time and date of the hospital admission 

fell within the time and date the patient had been in the tertiary hospital ED; or 

within two hours of the date and time of discharge from the tertiary hospital ED 

and was consistent with the approach used in the ECHO project.172 Where a 
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patient’s disposition description indicated they were admitted to the tertiary 

hospital but were not linked to a morbidity record the transfer was deemed a 

missed link. A review of the nature of conditions for these patients suggested 

specialist care, though possibly only in an outpatient setting, would be 

required. These missed links could not be examined for length of stay 

outcomes however, as other data contained in the EDIS records was available 

they were included in all other analysis. 

3.5.1.2.3 Interhospital transfer direct to an inpatient area 

An ED-Direct interhospital patient transfer was one that bypassed the tertiary 

ED and went direct to a tertiary hospital inpatient bed or definitive treatment 

area (e.g. cardiac catheter suite). These transfers were identified when the 

code for the hospital referred to on departure was the same as that at the 

receiving hospital morbidity record and there was no matching EDIS record; 

and the time and date of admission was within four hours of departure from 

the referring ED and admission at the receiving hospital. The longer time 

frame accounted for administrative delays at the ward level.  

3.5.1.2.4 Interhospital transfer to a tertiary hospital outpatient area 

A record was considered an ED-Outpatient area interhospital transfer if the 

identification code for the hospital referred to on departure (tran_to) in EDIS 

records was a tertiary hospital the patient did not have a morbidity record or 

an emergency record at the hospital. Where the patient’s condition description 

was clinically inappropriate for treatment in an outpatient area (e.g. acute 

myocardial infarction, septic shock, acute subarachnoid haemorrhage) the 

patient transfer was assumed to be a missed link.  
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3.5.1.3 Epidemiology of transfer 

The characteristics of patients undergoing interhospital transfer (e.g. age, 

gender, clinical acuity using the ATS, time spent in the referring, and tertiary 

ED where relevant are described for all index transfers (i.e. ED-ED, ED-Direct, 

and ED-Outpatient area). The nature of conditions requiring transfer have 

been reported according to ICD-10 diagnosis codes. The proportion of 

patients who experienced access block, defined as those whose spent greater 

than eight hours in the ED from arrival to admission destination,128 are 

described.  

The volume and site of origin (e.g. tertiary or non-tertiary hospital) of 

interhospital patient transfers and the time of day transfers occurred are also 

described to provide insight into the burden of transfer care. Seasonal 

variation in transfer workloads and the proportion of patients who experienced 

access block for each year between 2002-2006 are reviewed to identify 

temporal or seasonal trends. 

3.5.1.4 Transfer outcomes 

The primary outcomes for phase one of this study were in-hospital mortality 

and hospital length of stay (LOS). Short term mortality was also examined 

though as time of death was not available, death within one day of transfer 

was used as the outcome measure. Death records for an individual, where 

they existed, were linked to each episode of care for that patient, not just the 

episode of care that was associated with their death. Only deaths that were 

associated with episodes of care that related to the index transfer were 



 

Chapter 3: Methods Page 109  

 

analysed. Statistical modelling was then used to examine predictors of risk for 

excess mortality.  

Hospital LOS for all index transfers was calculated using the date of 

admission to either the tertiary hospital ED or tertiary ward area for direct 

admissions, and date of separation from hospital. Where patients required an 

ICU admission this interval of hospital stay was also reported as a subset of 

the overall hospital LOS. Descriptive statistics are used to compare hospital 

LOS for transfers to a tertiary hospital ED with those routed direct to an 

inpatient area.  

Mortality rates for patients transferred to a tertiary hospital ED versus direct to 

a hospital ward were compared to the Australian general population matched 

for age.  

3.5.1.5 Analysis for Phase One 

The proportion of patients presenting to a Perth metropolitan ED who 

subsequently underwent interhospital transfer to a tertiary hospital, either via a 

tertiary hospital ED, direct to an inpatient area or via the outpatient area and 

had been successfully linked to the Hospital Morbidity Database and Death 

Register was calculated. These patients are described by their route of 

transfer with those requiring treatment in a tertiary hospital ED or in-hospital 

management the focus of analysis in this study. 

Descriptive analysis was performed using SPSS (version 15.0; SPSS Inc. 

Chicago Il, USA) to provide a summary of characteristics for patient transfers 
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by route of transfer (e.g. site of origin, age, acuity using the ATS on arrival to 

the receiving ED, ICD-10 diagnosis codes, time of day transfer was 

undertaken, proportion of patients experiencing access block). Access block 

was defined as an ED stay of greater than eight hours which is consistent with 

the definition used by the Australian Council on Healthcare Standards.128 This 

definition has been found to consistently report access block rates in the mid 

range26 and is commonly used for reporting in WA.  

Continuous data have been reported as means and standard deviations (SD) 

where normally distributed or as medians with an interquartile range (IQR) 

where distributions were non normal. Continuous variables in normally 

distributed data (e.g. age) were analysed using an independent samples t-

test. Non normally distributed data (e.g. length of ED and hospital stay) was 

analysed using a Mann Whitney U test. Categorical data were analysed using 

a Chi squared test or fishers exact test where cell values were small.174  

Age standardised death rates were calculated for patient transfers in 2002 and 

then 2006 with comparisons provided by route of transfer (i.e. for ED-ED and 

ED-Direct transfers). Death rates in the Australian population were used as 

standard. 

Logistic regression was used to analyse the impact of interhospital transfer on 

mortality (binary outcome) with results presented as estimated odds ratios, 

95% confidence intervals and associated p-values. Separate multivariate 

models were developed to identify predictors of in-hospital mortality and ‘early 

death’ which was defined as death within one day of transfer. Prior to 



 

Chapter 3: Methods Page 111  

 

modelling, data were screened for the existence of multicollinearity to ensure 

relationships did not exist between independent variables. 175,176 No 

independent variable included in regression models demonstrated collinearity. 

Only those variables that achieved significance in univariate analysis, or were 

clinically significant, were included in multivariate modelling with variables 

entered sequential. Finally, backward stepwise regression was used to 

compare the selection of variables in the final model. Statistical significance 

was set at 0.05. 

Differences in hospital and ICU LOS for ED-ED and ED-Direct interhospital 

transfers were compared using the Mann Whitney U test. Patients transferred 

ED-ED were also compared using the Mann Whitney U test for differences in 

hospital LOS due to access block. 

3.5.2 Phase Two: Quality of interhospital transfer care 

Phase two of this study consisted of a retrospective audit of in-patient and 

ambulance records to evaluate the quality of transfer care in a random sample 

of critically ill transfers. This was undertaken to gain insights into deficiencies 

in care that may be targeted to improve the quality and safety of transfer. The 

review was limited to critically ill patients as this cohort have been reported to 

commonly experience deficiencies in care that result in physiological 

deterioration.13,16,32,115 These deficiencies have the potential to result in 

serious adverse events. Key markers of quality that were examined were a) a 

change in the patient’s condition following transfer b) the need for critical 

interventions or procedures in the first hour following arrival at the receiving 



 

Chapter 3: Methods Page 112  

 

hospital, and c) missed injuries or diagnoses. These measures were selected 

as they mark clinically significant adverse events and provide a comparison 

for quality measures used in previous studies.13,14,18,32,97 

3.5.2.1 Setting 

The audit hospital was one of three adult tertiary receiving facilities in the 

Perth metropolitan area. Because of the specialist services it provides (e.g. 

Level I ICU, Coronary Care Unit with interventional cardiology services, major 

trauma services including State Burns Unit), this site receives interhospital 

transfers from all over the metropolitan area rather than just neighbouring non-

tertiary hospitals. No paediatric or maternity services are provided on site, 

however as the majority of interhospital transfers in this region involve adult 

patients this compromise was accepted. 

3.5.2.2 Sample 

The random case selection function of SPSS was used to select 200 critically 

ill interhospital transfers to the audit hospital for the period between January 

1st and December 31st 2004 from the EDIS database. This sample size was 

selected to enable a review of at least 40% of the estimated volume of 

critically ill patient transfers to the study site. This was thought to enable a 

reasonable assessment of the quality of transfer care. Calculations were 

based on figures obtained from a Department of Health report177 which report 

that interhospital transfers account for 6% of presentations to tertiary EDs in 

the Perth metropolitan area. As this report did not quantify the proportion of 

patient transfers with an ATS 1 or ATS 2, an estimate of 12% was used for 

calculations. This figure was based on the estimate volume of critical care 
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transfers provided by ED Physicians. Final sample totals were rounded up to 

200. 

Total number of ED presentations to study site: 

2004: ~56,000 pa x 6% = 3,360 interhospital transfers / annum 

Critically ill transfers= 12% x 3,360 = 403 cases 
 

2006/07:  ~65,000 pa x 6% =3,900 interhospital transfers / annum 

Critically ill transfers = 12% x 3900 = 468 cases  

The minimum audit sample required to review 40% of all cases for:  

2004 = 403 x 40% = 161  

2006/07 = 468 x 40% = 187  

Critically ill patients were identified from the EDIS database using their ATS. 

The ATS is a standardised scale used throughout Australasia that 

differentiates patient acuity based on the need for medical assessment and 

treatment. Critically ill patients are defined as any presentation that is 

immediately (ATS 1) or imminently life-threatening (ATS 2) and should not 

wait no more than 10 minutes from time of arrival).178 179 

The characteristics of the audit sample were compared with that of the 

broader transfer population identified in the linked health dataset to ensure 

representativeness in terms of age, acuity and nature of transfer. Patient 

records for this sample were examined to determine the quality of interhospital 

transfer care provided. The same process was repeated for another 200 
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critically ill transfers conducted between July 1st 2006 to June 30th 2007 to 

identify any temporal trends that may have emerged. In particular, the 

influence of increasing workload pressures on ambulance and hospital staff 

involved in transfer care and patient outcomes were examined (e.g. morbidity, 

mortality, access block).  

3.5.2.3 Data collection 

Data were extracted from patient records using a preformatted data collection 

sheet (Appendix B) by the candidate. The ambulance record which becomes 

part of the patient’s medical record following transfer was also reviewed. To 

ensure accuracy of data extraction, 10% of cases were re-checked by the 

candidate. 

3.5.2.4 Analysis for Phase Two 

A change in the patient’s condition was determined by comparing pre and post 

transfer physiological observations and comparing these to Medical 

Emergency Team (MET) criteria that are commonly used to identify patients 

experiencing clinical significant deterioration within an in-hospital setting.84,85 

Medical Emergency Team thresholds were used as there are no standardised 

criteria for use in interhospital transfer and these criteria have been 

validated.85  

A paired samples t-test was used to compare pre and post transfer 

observations (i.e. repeated measures) for those patients where sufficient data 

was available. The frequency of patients who violated clinical thresholds (i.e. 

MET criteria) are also provided for each audit period. 
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All patients who experienced deterioration in transit (when compared to pre-

transfer condition) or required a critical intervention within the first hour 

following transfer were flagged and reviewed by an expert panel. This panel 

which consisted of a Specialist in Emergency Medicine, a Clinical 

Epidemiologist and a senior emergency nurse (LG) was used to identify if 

patient deterioration in transfer was (a) related to the transfer process (b) was 

preventable and (c) if documentation was adequate (i.e. provided a 

continuous record of transfer care). A detailed review of individual case 

records was performed.  

Panel consensus was required before a patient’s deterioration was deemed 

potentially preventable. Panel decisions reflected the minimum standards of 

practice for stabilising critically ill patients and considered the resources 

available at the referring hospital and enroute. Where a patient’s condition had 

deteriorated, the panel could not deem the event to be preventable unless 

three criteria were met: the illness or injury must have been survivable; care 

delivered was judged as suboptimal, or  identified errors or gaps in care 

delivery must have been directly or indirectly implicated in the patient’s 

deterioration. Where doubt existed, or deterioration may have reflected 

evolving pathophysiology requiring tertiary hospital intervention, deterioration 

was deemed not preventable. These criteria reflect recommended definitions 

of preventability.146 

Documentation was deemed inadequate where a patient’s response to an 

intervention was not reported, or where clinically relevant details to support 

decision making were omitted.  
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3.5.3 Phase Three: Transfer processes, practices and 
problems 

This phase involved a cross-sectional survey of senior medical and nursing 

staff involved in interhospital patient transfer followed by a prospective 

observational cohort of transfers. These combined approaches sought to gain 

an understanding of processes and practices of transfer, problems 

encountered, and staff opinions of how these may influence outcome. 

Additionally, the prospective study sought to identify the demands that transfer 

care placed on referring hospital staff by quantifying the number of phone calls 

involved; the time taken to gain transfer acceptance; total time to transfer; and 

the degree of difficulty staff as perceived by staff involved. 

3.5.3.1 Cross-sectional survey 

Purposeful sampling180-182 was used to select participants who held a senior 

clinical position with intimate knowledge and experience of processes and 

practices relating to interhospital transfer. To be eligible, staff must have held 

been working in a Perth metropolitan hospital ED during 2002-2006. Sampling 

of medical staff sought to provide representation from each of the eight public 

hospital EDs across the metropolitan area (n=8). A representative from the 

RFDS who conduct interhospital transfers from one non-tertiary hospital in the 

region was also invited to participate (n=1). Additionally, senior nursing staff 

(n=3) with interhospital transfer experience at both referring and receiving 

hospitals were invited to participate in the survey. Data collection and analysis 

was undertaken simultaneously. Sampling continued until it was evident that 
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no new issues or themes were emerging (i.e. data saturation had been 

achieved).182 

Information about the study and a formal letter of invitation to participate in the 

survey (Appendix C) was sent to staff at their place of work. Staff were then 

followed up by telephone follow-up several days later to obtain consent 

(Appendix D) to participate and arrange a time for the face to face survey. 

Surveys were conducted at a time convenient for the participant, in a quiet, 

private environment away from the distractions or demands of the clinical area 

and generally lasted 40–60 minutes. The survey used open ended questions 

(Appendix E) and was audiotaped. A semi-structured approach was adopted 

to allow for the participant to share their opinions while also enabling the 

researcher to prompt discussion points if these did were not raised by the 

participant.183 Questions sought to determine processes for transfer, including 

which staff were involved in transfer decisions and how clinical and 

organisational aspects were managed. Where contemporary processes 

differed to what had existed in 2002-2006, reasons for change as perceived 

by staff were explored. Staff were also questioned about guidelines that 

directed transfer care, and if these had changed over time. Common clinical 

and/or organisational problems encountered during the transfer process and 

staff opinions on how these may influence patient outcomes were explored.  

To ensure credibility of data, the researcher provided a brief summary of 

discussion points raised by the participants at the conclusion of the survey. 

This enabled participants to clarify their statements, or add further detail if 

required.183 Surveys were subsequently transcribed and checked against the 
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audio recording for accuracy. To ensure confidentiality, the participants were 

identified in the survey transcripts by pseudonyms.  

3.5.3.2 Prospective cohort study 

The prospective observational study examined interhospital transfers 

originating from three of the six non-tertiary hospital EDs within the Perth 

metropolitan area. One of these sites was within the North Metropolitan Area 

Health Service and two sites within the South Metropolitan Health Service. 

3.5.3.2.1 Setting 

Each of the three non-tertiary hospitals catered for a mixed adult and 

paediatric population with medical, surgical, obstetric and paediatric services 

on site. Local General Practitioners also provide inpatient care. The capacity 

of each ED ranged from 16 to 24 beds, with ED presentation rates ranging 

from 25,000 to 35,000 per annum and admission rates of approximately 

20%.177 High dependency or ICU services were not available on site.  

Staffing at each ED consisted of a mix of Emergency Physicians, Registrars 

and Resident Medical Officers and in some cases interns. Most of these staff 

rotated from the tertiary hospitals. Emergency Physicians were on duty from 

08:00–22:00 hours with many rotating from a tertiary hospital ED or working 

between tertiary and non-tertiary hospital EDs. General Practitioners were not 

part of the metropolitan hospital ED staff mix. 

3.5.3.2.2 Sample 

All ED interhospital patient transfers that occurred during the time the 

investigator was on site (11:00-22:00 hours or later) over the 14 consecutive 
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day period of observation were examined. Transfers were included only if they 

required in-hospital admission. In addition, senior ED medical and nursing 

staff who were involved in interhospital patient transfer across the Perth 

metropolitan area were surveyed. Power calculations were not undertaken. 

That said, based on linked health data (2002-2006) analysed conducted in 

earlier phases of this study it was envisaged that around three to four 

interhospital transfers would occur from each outer metropolitan ED each day 

(either via a tertiary ED or direct to an inpatient area). As just over 70% of 

these transfers occur between 1200-2400. Allowing for a 10% per annum 

increase in transfer volume since 2006, if the investigator is present during 

these hours around four transfers per day will be observed prospectively. This 

gives a total expected sample 4 x 14 days = 56 patient transfers per site, 

which equates to 168 interhospital transfers over the six weeks of observation. 

This sample would be expected to provide a reasonable representation of 

issues that arise in transfer care. 

3.5.3.2.3 Process 

Prior to commencing the prospective phase of this study, information about 

the study was circulated to nursing and medical staff via global email. Prior to, 

and during the study, the investigator followed-up senior ED staff, in small 

groups or on a one-to-one, to ensure they were familiar with the study aims, 

objectives and processes that would be followed. This contact provided an 

opportunity for staff to ask questions, or seek clarification about any aspect of 

the study.  
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3.5.3.2.4 Data collection 

Data at each site was collected over a period of 14 consecutive days 

commencing January 20th, March 26th and July 6th 2010 for each respective 

site. The investigator remained on site during the busiest periods of the day 

(11:00–22:00 hours, or later if there were potential transfers) to optimise 

exposure to patients requiring transfer. Although the investigator was 

observant for potential patient presentations that would meet criteria for 

interhospital transfer, referring staff were encouraged to notify the investigator 

directly once a decision to transfer a patient has been made. A freddo frog 

was offered as incentive for staff to communicate this information in a timely 

manner.  

A preformatted data collection sheet (see Appendix F) was used to record a 

range of data including the process for transfer (i.e. pre-transfer stabilisation, 

allocation of escorts, referral process and timeliness including ED LOS). The 

time taken for transfer acceptance, the number of phone calls required, and 

where possible the number of interruptions that occurred whilst making 

transfer arrangements were recorded. This data were collected by the 

investigator in real time. Once a patient has been accepted for transfer, the 

staff member referring the patient was approached by the investigator and 

asked to rank the degree of difficulty they experienced making transfer 

arrangements on a visual analogue scale (see Appendix F). As no validated 

scale to measure this aspect of transfer care existed, the scale was 

constructed by the investigator. If staff were unable, or unwilling to comment 

on this aspect of the transfer process, the investigator did not persist this line 
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of enquiry to avoid coercion. Consent was implied if staff were willing to 

respond. These data helped quantify the demands of transfer care on staff in 

a referring hospital ED. The definitions for variables used in this phase of the 

study are consistent with those used by Craig6 and are outlined in Table 3.2. 

Arbitrary values for the number of phone calls and time to acceptance used by 

Craig were adopted after discussion with senior emergency physicians in local 

tertiary hospital EDs. 

Table 3.2: Definition of variables 

Transfer urgency # A judgment by the treating doctor of the urgency of the 
transfer. Recorded as ‘immediate’, ‘urgent’ or ‘non 
urgent’  

Number of phone 
calls 

Total number of phone calls made by the referring 
doctor to organise the transfer. Acceptable call 
maximum = 3

Transfer 
acceptance 

Verbal confirmation from the relevant staff at the 
receiving hospital that the patent was accepted for 
transfer

Time to acceptance Time from the first phone call made by the referring 
doctor until confirmation that patient had been accepted 

Number of 
interruptions 

Number of times where requests for support or direction 
from other staff required the referring doctor to stop, or 
delay attending to transfer arrangements. Acceptable 
time maximum 60 minutes from first call to initiate 
transfer   

 # Priority used by SJA-WA to determine judgement of urgency – refer to Table 3.1 

 

The level of ED activity (i.e. ED occupancy rates, diversion at the referring and 

receiving site at the time of transfer was recorded using the Emergency 

Department Statistical View (EDSV). This provided real time data on the 

activity in all EDs across the Perth region. Information about which tertiary 

hospitals were ramping was sought directly from SJA-WA staff to gain system 

wide data. Daily access block rates and hospital capacity for each tertiary 
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hospital was obtained from the Department of Health Western Australia with 

permission from the relevant Area Health Executive so that the influence of 

ED activity and hospital capacity on the transfer process could be ascertained 

3.5.3.3 Analysis for Phase Three 

Thematic content analysis was the method of analysis used for survey 

data.182,184,185 Prior to analysis, all survey transcripts were read to gain an 

overview of the issues raised. NVivo software (Version 8, QRS International 

Pty Ltd, Doncaster Victoria, Australia) was then used to code the content of 

survey data and identify common themes or issues. The individual themes or 

issues were then re-examined and refined if necessary, to provide the best 

reflection of the data. Thereafter, issues or themes that were common were 

abstracted into categories. These categories were subsequently related to the 

stages of the transfer process. This was achieved using an iterative process. 

Categories were then compared to processes and problems that were 

observed in the prospective study to either corroborate survey data or identify 

points of difference. Verbatim quotes were selected to illustrate issues that 

were commonly expressed in staff surveys and evident prospectively.  

Descriptive analysis was performed using SPSS (version 15.0; SPSS Inc. 

Chicago Il, USA) to provide a summary of patient characteristics in the 

prospective cohort by route of transfer. This provided comparative data to 

establish sample representativeness in terms of the broader interhospital 

transfer cohort. Continuous (e.g. age) and categorical data (e.g. degree of 

difficulty arranging transfer) were analysed using the same approach as 

described in the statistical analysis for phase one. 



 

Chapter 3: Methods Page 123  

 

Spearman’s correlation was used to examine the strength and direction of 

linear relationships between two variables (one continuous the other ordinal) 

in non normally distributed data (i.e. number of calls to arrange transfer and 

perception of difficulty). A Kruskall-Wallis test was used to determine group 

differences for the degree of difficulty staff perceived to be associated with 

arranging a transfer. Degree of difficulty was ranked on a five point visual 

analogue scale. Groups (e.g. staff designation, prospective study sites) were 

entered as the dependent variable and the degree of difficulty as the 

independent variable. Where statistically significant results were found a Mann 

Whitney U test was used to compare select groups to identify group 

differences. To control for Type I errors, a bonferroni correction was applied to 

statistically significant findings (i.e. dividing the α=0.05 by the number of 

comparisons performed).175 

3.6 ETHICS 

This study complied with the ethical principles outlined by the National Health 

and Medical Research Council guidelines for Human and Medical research. 

Approval to undertake this study was gained from the University of Western 

Australia Ethics committee (Project No. RA/4/1/1561).  

Approval from the Confidentiality of Health Information Committee to gain 

access to the linked datasets that contain identifiable data items (e.g. hospital 

codes) required for this phase one of the study was provided under the 

provisions of the ECHO project (#200206). Approval was also gained from the 
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relevant ethics committee for hospitals involved in phase two and three of this 

study prior to data collection (HREC Ref: U/10/7). 

Prior to participating in cross-sectional surveys or the prospective study, staff 

were provided with information about the purpose of the study (refer to 

Appendix C) and provided an opportunity to ask questions. Staff were advised 

their participation in the study was voluntary and that they could decline to 

answer any questions. Written consent was obtained from each participant 

prior to the survey commencing. This included formal permission for the 

survey process to be audiotaped (refer to Appendix D). Participants were able 

to withdraw from the project at any time without penalty with the data collected 

from that interview destroyed. Written consent was not sought from staff 

involved in prospectively observed interhospital transfers to avoid unduly 

interrupting the flow of emergency care. If staff were willing to respond to 

questions posed to them this was accepted as implied consent.  

All data collected in this study was de-identified and only summary data 

presented in this thesis to maintain the privacy and confidentiality of 

organisations providing data. Throughout the study, data were handled in 

accordance with relevant legislation and the Australian Nursing and Midwifery 

Council Code of Ethics for Nurses in Australia, which dictate the conduct of 

the principal investigator (a Registered Nurse) when reviewing health data.186 

Non-identifiable data were electronically stored and files password protected 

to ensure security. Backup files were stored in a locked cupboard at the 

principal researchers’ place of work.  
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On completion of this study, findings will be disclosed to the appropriate health 

authorities to facilitate a review of existing approaches to the interhospital 

transfer of ED patients. Records and results relating to this study will be 

securely stored for a minimum of five years after publication, or for as long as 

interest and discussion persists.187 After this period, all electronic data will be 

deleted and hard copies destroyed using confidential data bins provided by 

the University of Western Australia. 
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CHAPTER 4: RESULTS  

4.1 INTRODUCTION 

This chapter describes the findings of each of the three phases of this study. 

Phase One is drawn from linked health data (2002-2006). It describes the 

population characteristics and key outcomes, namely mortality and length of 

hospital stay, for patients undergoing ED interhospital transfer in the Perth 

metropolitan area. It also explores factors that influence, or predict risk in this 

population. For the purpose of analysis, these transfers have been grouped 

according to their route of transfer – ED-ED transfers, ED-Direct transfers or 

ED-Outpatient area. 

Phase Two reports the results of an audit evaluating the quality of interhospital 

transfer care for a random sample of critically ill transfers (n=400) to a single 

tertiary hospital in the region. To assist in identifying any temporal trends that 

may have emerged, two audit periods were compared. 

Phase Three presents an overview of the process for interhospital transfer as 

reported by a cross-section of staff involved in transfer care and observed in a 

small (n=230) prospective cohort. It identifies clinical and organisational 

problems encountered during the transfer process and staff opinions on how 

these may influence outcomes. Prospective data is used to provide insights 

into the demands associated with transfer care from the perspective of a non-

tertiary hospital. In particular, the time involved in arranging a transfer, the 

number of telephone calls required and the degree of difficulty experienced 
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when arranging a transfer. Collectively these elements of study provide a 

broad overview of interhospital transfer care in this region. 

4.2 PHASE ONE (A): EPIDEMIOLOGY OF INTERHOSPITAL 
TRANSFERS IN THE PERTH METROPOLITAN AREA 

A total of 40,784 index transfers originating from an ED were identified to 

occur within the Perth metropolitan area from January 1st 2002 to December 

31st 2006. Of these, 36,266 met the definitions used in this study. These 

transfers were classified as either a ED-ED (n= 29,723), ED-Direct (n=3029) 

or ED-Outpatient area (n=5541) (see Figure 4.1). Another 1037 transfers were 

not linked to either an emergency or morbidity record in a tertiary hospital and 

were deemed missed links as the nature of each individual’s conditions would 

appear to have warranted inpatient tertiary care. In addition, a small proportion 

of patients (3.5%) who were designated for ED-ED transfer do not appear to 

have attended a tertiary hospital ED and did not have an inpatient record 

associated with the index transfer at the tertiary hospital. These patients may 

have been transferred direct to a private hospital rather than remain within the 

public tertiary hospital network. The characteristics of all missed links were 

similar to those of ED-ED or ED-Direct interhospital transfers.  

The total number of patients who met the definitions of a transfer used in this 

study and were consequently included in analysis for phase 1a and 1b are 

summarised in Figure 4.1. A summary of characteristics for these patients by 

route of referral with a comparison for all index transfers is provided in Table 

4.1. 
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Figure 4.1: Index transfers to a tertiary hospital 2002-2006 included in Phase 1a 
and 1b analysis  

Route of transfer identifiable (n=38,293) 
ED-ED interhospital transfers (n=29,723) 72.9% 
ED-Direct interhospital transfers (n=3028) 7.4% 
ED-Outpatient area (n=5542) 13.6% 
 
Missed links [excluded] (n=2491) 6.1% 
Transfers designated for tertiary hospital ED but 
had no EDIS or morbidity record 
(n=1037) 2.5%  
Transfers identified but no EDIS or morbidity 
record at tertiary facility (n=1454) 3.5% 

Index transfers assessed for eligibility (n=40,784)  

Met definitions of transfer in this study (n=36,266)  
 
ED-ED interhospital transfers (n=27,776) 76.6% 
ED-Direct interhospital transfers (n=2948) 8.1% 
ED-Outpatient area (n=5542) 15.3%

Excluded from LOS analysis 
ED-ED interhospital transfers missing morbidity record when EDIS 
record indicated admission had occurred(n=327) 

Data available for analysis – Phase 1b: Outcomes 
 
In-hospital mortality, mortality at one day (n=30,724): 
ED-ED interhospital transfers (n=27,776)  
ED-Direct interhospital transfers (n=2948)  
 
Hospital or ICU length of stay (n=30,397): 
ED-ED interhospital transfers (n=27,449)  

Data available for analysis – Phase 1a: Epidemiology  
ED-ED interhospital transfers (n=27,776)  
ED-Direct interhospital transfers (n=2948)  
ED-Outpatient area (n=5542) - select elements  

n=30,724
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Table 4.1: Comparison of characteristics for index transfers by route of referral 

Route of transfer 
Characteristic 

ED-ED 
(n=27,776) 

ED-Direct 
(n=2948) 

ED-Outpatient area 
(n=5542) 

All Index 
Transfers 
(n=36,266) 

Mean age in years (SD) 41.5 (27) 51.8 (22) 31 (22) 40.8 (26) 

Age ≤14 years (%) 5862 (21%) 271 (8.9%) 1305 (23.5%) 7438 (20.5%) 
Age >65 years (%) 7256 (26.1%) 987 (32.6%) 441(8.0%) 8684 (23.9%) 
Male gender  (%) 16,279 (58.6%) 1909 (64.8%) 3678 (66.4%) 21,866 (60.3%)  
Median time in referring ED (hours) 2.9 (1.9-4.3) 3 (1.8-4.3) 2.25 (0.05– 92) 2.85 (0.02 -180) 
Median time in tertiary receiving ED 
(hours) 

4.4 (2.6-8.7) NA NA  

Initial disposition ICU (%) 635 (2.3%) 523 (17.7%) Nil 1158 (3.2%) 

Adult (% adult transfers) 486 (2.2%) 421 (15.7%)   
Paediatric (% paediatric transfers) 149 (2.5%) 102 (37.6%)   
Patients requiring ICU stay** 1210 (4.4%) 523 (17.7%)   
Clinical acuity on arrival to referring site     
ATS 1 # 1211 (4.4%) 449 (15.2%) 7 (1.6%) 1667 (4.6%) 
ATS 2 # 6720 (24.2%) 1649 (55.9%) 299 (5.4%) 8668 (23.9%) 
ATS 3 # 12,687 (45.7%) 607 (20.5%) 1311 (23.7%) 14,605 (40.3%) 
ATS 4 # 6847 (24.7%) 226 (7.7%) 3183 (57.4 %) 10,256 (28.3%) 
ATS 5 ## 311 (1.1%) 18 (0.6%) 742 (11.4%) 1071 (3.0%) 

NA = data not applicable to group    ** at any time during index admission  # ED-ED v ED-Direct χ2 comparison p <0.0001. ## p=0.008 
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4.2.1 Volume and origin of transfers  

The volume of transfers that occurred within the Perth metropolitan area 

between 2002-2006 increased by an average of 14.2% per annum with most 

of this growth occurring between 2004 and 2005 (Figure 4.2). Ninety five 

percent of index transfers originated from a non-tertiary hospital ED and the 

remaining 5% from a tertiary hospital ED. The majority of patient transfers 

were routed ED-ED (76.6%), 8.1% ED-Direct and the remaining 15.3% ED-

Outpatient areas of the tertiary hospital. These proportions remained 

consistent over the period examined. 
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Figure 4.2: Volume of index transfers performed between 2002 – 2006 

 



  

Chapter 4: Results Page 133  

 

4.2.2 Age and gender  

Eighty percent of index transfers were over the age of 14 years with a mean 

age of 40.8 years (SD 26). Patients over 65 years of age made up 23.9% of 

index transfers. Patients transferred ED-Direct were on average ten years 

older than ED-ED interhospital transfers (Table 4.1) [Independent sample  

t-test= -19.690, df=30722, p=0.0001] and twenty years older than ED-

Outpatient areas (Independent sample t-test=43.263, df=8488, p=0.0001).  

Males were predominant amongst index transfers at 21,866 (60.3%). This 

male dominance was maintained for patients aged over 65 years (males 

51.8% v females 48.2% p=0.0001), paediatric transfers (male 61.5%, females 

38.5% p=0.001) and for each year of the study (p=0.0001). Gender related 

variances for common conditions requiring transfer are described under the 

nature of condition requiring transfer (Section 4.2.6). 

4.2.3 Clinical acuity of patient transfers 

The clinical acuity profile for patients transferred between 2002 and 2006 

remained relatively constant. Thirty three percent of all ED-ED and ED-Direct 

transfers (Table 4.2) had an ATS less than three at the time they arrived to the 

referring ED, thus meeting the definition of ‘critically ill’ used in this study.178,179 

The majority of these patients (84.1%) were adults. A significantly higher 

proportion of ED-Direct transfers were critically ill when compared to those 

routed ED-ED (χ2=45.7, df=1, p=0.0001). However, the volume of critically ill 

patients transferred ED-ED was 3.7 times greater than those ED-Direct (Table 

4.2).  
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Table 4.2: Clinical acuity of critically ill transfers by destination on departure 
from referring Emergency Department 

Transfer destination ATS 1 or 2 No. of critically ill 
transfers χ2 test 

ED-ED (n=27,776)  28.6 % 7931  
ED-Direct (n=2948)  71.2% 2098 p=0.0001 

 

A comparison of individual patients transferred ED-ED found that while clinical 

acuity, as measured by the ATS, had declined significantly from that allocated 

on arrival to the referring hospital ED (Table 4.3), 17.9% of patients remained 

critically ill on arrival to the tertiary hospital (adults 15.5%, paediatrics 2.5%). 

The clinical acuity of ED-Direct interhospital patient transfers is described 

under Section 4.2.7 Disposition of patient transfers. 

 

Table 4.3: Comparison of urgency codes pre and post ED-ED interhospital 
transfer for each individual 

ATS 
At 
referring 
ED (n) 

Proportion 
of all 
transfers 

At 
receiving 
ED (n) 

Proportion 
of all 
transfers 

Paired t-test statistics 

ATS 1 1211 4.4% 651 2.3% t=-44.6; df 1210; 
p=0.0001 

ATS 2 6720 24.2% 4335 15.6% t=-79.0; df 6719; 
p=0.0001 

ATS 3 12,687 45.7% 12,893 46.4% t=-46.4; df 12,686 
p=0.0001 

ATS 4 6847 24.6% 9739 35.1% t=-59.3; df 6846 
p=0.000 

ATS 5 311 1.1% 158 0.6% t=42.2; df 310; 
p=0.0001 

Total 27,776 100% 27,776 100.00%  
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4.2.4 Timing of day transfers occurred 

The majority (71%) of index transfers occurred between 1201 and 2400 hours 

with workloads peaking between 18:01 hours and midnight. Transfer patterns 

were similar for patients transferred ED-ED and ED-Direct (Figure 4.3).  

Between 00:01 and 06:00hrs a significantly greater proportion of patients were 

transferred ED-ED (n=4832) than ED-Direct (n=194) (χ2=36.76, df=1, 

p=0.003) with just over 36% of these transfers being critically ill. However, of 

those patients routed ED-Direct, 87% were critically ill compared to only 33% 

of patients routed ED-ED.  
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Figure 4.3: Time of day patient transfers ED-ED or ED-Direct were performed 
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4.2.5 Seasonal variation in transfer workload 

Transfer volume across the seasons of the year (summer, autumn, winter, 

spring) varied significantly for years 2002–2004 (Figure 4.4). In 2002, the peak 

transfer volume occurred in spring (χ2=169.6, df=3, p=0.0001) whereas in 

2003 transfer volume peaked in autumn  (χ2=39.8, df=3, p=0.0001) and 

returned to a high in spring of 2004 (χ2=52.0, df=3, p=0.0001). For the period 

2005-2006 transfer volume was relatively constant throughout the year 

(χ2=6.4, p=0.094 and χ2=1.14, p=0.779 respectively). Seasonal variation was 

consistent regardless of whether patients were routed ED-ED or ED-Direct.  
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Figure 4.4: Distribution of index transfer volume by season and year of transfer 
(2002-2006) 
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When all index transfers were examined cumulatively (2002-06), the highest 

transfer volume occurred in spring and the lowest in autumn (χ2=36.0, df=3, 

p=0.000) (Figure 4.5). The seasonal variation for adult and paediatric transfers 

was similar. 
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Figure 4.5: Seasonal transfer patterns for all index transfers in the Perth 
metropolitan area (2002-2006) 

 

4.2.6 Nature of condition requiring transfer 

The most common reasons for transfer, regardless of the route of referral, 

were injury and poisoning (32.7%) and circulatory disease (16.9%). However, 

there was some variation in the nature of conditions transferred according to 

the route of referral. A comparison of the five most common ICD-10 diagnostic 

categories by gender and clinical acuity for patients routed ED-ED or ED-

Direct are provided in Figure 4.6. Using these diagnoses, the most frequent 

reasons for transfer ED-Direct in adult patients were the management of 

circulatory disease (56.1%), or injury and poisoning (14.3%) [ICD-10 S00-
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T98], and in paediatric patients abnormal signs or symptoms [ICD-10 CDC 

R00-R99] (28.0%) or respiratory disease (21.4%). In comparison, patients 

transferred ED-ED were typically injured or poisoned 34.7% (with adults adult 

31.2%, paediatric 47.6%), had circulatory disease (12.7%) or abnormal signs 

or symptoms (12.8%). The latter group were undifferentiated with 29.2% over 

the age of 60 years and 10.3% under four years of age. Patients transferred 

for circulatory disease were predominately aged 45-84 years (mean 63, SD 

16.4), whilst those with injury or poisoning were mostly aged between 13-44 

(mean 32.8, SD 25) years.  

Just over half the patients transferred with injury or poisoning required 

management of long bone fractures (31.6%) or lacerations (20.6%) with most 

of these routed ED-ED (Tables 4.4.1 & 4.4.2). This accounted for 17.1% of all 

transfers routed ED-ED or ED-Direct. The predominant EDIS diagnosis 

descriptions for patients with circulatory disease are provided in Tables 4.5.1 

& 4.5.2. 
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Figure 4.6: Common ICD-10 diagnostic categories transferred to (A) ED-ED and (B) ED-Direct by gender and clinical acuity (2002-2006)  

ED-ED = Transfers to a tertiary hospital ED    ED-Direct= Transfers direct to an inpatient ward       

(B) Transfers ED-Direct (A) Transfers ED-ED 
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Table 4.4.1: Predominant EDIS diagnosis descriptions for ED-ED interhospital transfers with ICD-10 diagnosis category – injury and 
poisoning (n=9657) 

 ATS 1 n=541 ATS 2 n=1952 ATS 3 n=4267 ATS 4 n=2720 ATS 5 n=177 
Head injury 128 24.9% 175 8.9% 266 6.2% 66 2% 2 1.1% 
Lacerations 76 14.8% 310 15.9% 795 18.6% 797 29% 52 29.4% 
Thoracic trauma 45 8.7% 45 2.3% 48 1.1% 18 1% 0 0 
Limb fractures  45 8.7% 426 21.8% 1639 38.4% 982 36% 45 25.4% 
Burns 34 6.6% 177 9.0% 140 3.3% 35 1% 3 1.7% 
Poisoning 36 7.0% 211 10.8% 200 4.7% 120 4% 0 0 
Burns 34 6.6% 177 9.0% 140 3.3% 35 1% 3 1.7% 
Abdominopelvic 33 6.4% 79 4.0% 127 0.0 33 1% 0 0 
Multiple injuries  25 4.8% 35 1.8% 10 0.2% 2 0% 0 0 
Spinal fractures 19 3.7% 77 3.9% 104 2.4% 36 1% 1 0.5% 
Subtotal  450 87.3% 1540 78.9% 3329 78.0% 2089 76.8% 103 58.2% 
 

NOTE: Subtotals do not include all cases for ED-ED interhospital transfer 
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Table 4.4.2: Predominant EDIS diagnosis descriptions for ED-Direct interhospital transfers with ICD-10 diagnosis category– injury and 

poisoning (n=418) 

  ATS 1 n=111 ATS 2 n=111 ATS 3 n=122 ATS 4 n=68 ATS 5 n=6 
Poisoning 50 45.0% 42 37.8% 42 34.4% 1 1.4% 1 16.6% 
Head injury 32 28.8% 9 8.1% 12 9.8% 0 0 0 0 
Near drowning 10 9.0% 0 0 0 0 0 0 0 0 
Burns 4 3.6% 22 19.8% 10 8.1% 3 4.4% 0 0 
Thoracic trauma 3 2.7% 3 2.7% 1 0.8% 0 0 0 0 
Multiple injuries 1 0.9% 1 0.9% 1 0.8% 0 0 0 0 
Limb fractures  1 0.9% 8 7.2% 27 22.1% 14 20.5% 1 16.6% 
Lacerations 0 0 7 6.3% 17 13.9% 22 32.3% 1 16.6% 
Abdominopelvic 1 0.9% 0 0 2 1.6% 2 2.9% 0 0 
Spinal fractures 1 0.9% 2 1.8% 6 4.9% 2 2.9% 0 0 
Subtotal 103 92.7 94 84.6% 118 96.4% 44 64.4% 3 49.8% 
 

NOTE: Subtotals do not include all injury cases for ED-Direct interhospital transfer 
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Table 4.5.1: Predominant EDIS diagnosis descriptions for ED-ED interhospital transfers with ICD-10 diagnosis category – circulatory 
disease (n=3526)  

Diagnosis ATS 1 n=220  ATS 2 n=2185 ATS 3 n=878 ATS 4 n=243 
Neurological bleed or embolism 53 24.1% 148 6.8% 307 35.0% 61 25.1% 
Heart failure/PO 45 20.5% 125 5.7% 59 6.7% 21 8.6% 
Acute myocardial infarction 32 14.5% 260 11.9% 44 5.0% 9 3.7% 
Arrhythmia 23 10.5% 166 7.6% 77 8.8% 13 5.3% 
Unstable angina 21 9.5% 1194 54.6% 113 12.9% 18 7.4% 
Cardiac arrest 14 6.4% 2 0.1% 1 0.1% 0 0.0% 
Aneurysm /Arterial occlusion 14 6.4% 41 1.9% 21 2.4% 14 5.8% 
Pulmonary embolism 5 2.3% 109 5.0% 89 10.1% 19 7.8% 
Subtotal  207 94.1% 2045 93.6% 711 81.0% 155 63.8% 
 

NOTE: Subtotals do not include all circulatory disease cases for ED-ED interhospital transfer      
PO = Pulmonary Oedema 
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Table 4.5.2: Predominant EDIS diagnosis descriptions for ED-Direct interhospital transfers with ICD-10 diagnosis category – 
circulatory disease (n=1654) 

Diagnosis ATS 1 n=198 ATS 2 n=1282 ATS 3 n=150 ATS 4 n=24 
Acute myocardial infarction 64 32.3% 419 32.7% 39 26.0% 5 20.8% 
Cardiac arrest 37 18.7% 4 0.3% 0 0.0% 0 0.0% 
Arrhythmia 31 15.7% 91 7.1% 27 18.0% 5 20.8% 
Neurological bleed or embolism 27 13.6% 9 0.7% 19 12.7% 4 16.7% 
Unstable angina 25 12.6% 689 53.7% 41 27.3% 4 16.7% 
Heart failure 10 5.1% 36 2.8% 8 5.3% 2 8.3% 
Aneurysm /Arterial occlusion 2 1.0% 0 0.0% 2 1.3% 1 4.2% 
Pulmonary embolism 0 0.0% 4 0.3% 3 2.0% 1 4.2% 
Subtotal  196 99.0% 1252 97.7% 139 93% 22 91.7% 

 

NOTE: Subtotals do not include all circulatory disease cases for ED-Direct interhospital transfers 
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Regardless of the route of transfer, patients undergoing transfer for circulatory 

disease, or injury and poisoning were predominantly male. However, when 

analysis was limited to critically ill transfers (ATS 1 or 2) females were more 

prevalent in those transferring for circulatory disease (Table 4.6).  

 

Table 4.6: Comparison of common ICD-10 diagnosis categories for critically ill 
patients by route of transfer 

ED-ED ED-Direct 
Principal diagnoses Frequency % Frequency % 
Males     
Injury & Poisoning 1752 35.4 B 146 10.4 
Circulatory 1400 28.3 A 1008 71.9 c 
Abnormal signs 488 9.9 101 7.2 
Respiratory 422 8.5 59 4.2 
Digestive System 254 5.1 1 0.1 
Nervous System 124 2.5 24 1.7 
Other 508 10.3 62 4.4 
Total 4948 100.0 1401 100.0 
Females     
Injury & Poisoning 714 23.9 B 77 11.1 
Circulatory 1005 33.7 A 472 67.9 c 
Abnormal signs 418 14.0 56 8.1 
Respiratory 342 11.5 38 5.5 
Digestive System 148 5.0 3 0.4 
Nervous System 97 3.3 10 1.4 
Other 259 8.7 39 5.6 
Total 2983 100.0 695 100.0 
Independent sample t-test comparing mean age (SD): 
 
A = Circulatory disease [males 62.1(14.8) female 64.8 (16.1), t=4.172, p=0.0001, 
df=2054.604] 
B = Injury and Poisoning [males 28.8 (19.6) female 31.5 (25.6), t=2.532, p=0.01, df=1074.759] 
C  = Circulatory disease ED-Direct only [males 60.5 (12.9) female 64.5 (13.5), t=5.315, 
p=0.0001, df=888.196] 
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Differences in mean age were also evident between genders. For ED-ED 

transfers, males with a principal diagnosis of circulatory disease were 

significantly younger than females [Independent sample t-test: Mean age (SD) 

males 62.1 (14.8), female 64.8 (16.1), t=4.172, p=0.0001, df=2054.604]. 

Males with injury or poisoning were also younger than females with this 

principal diagnosis [Independent sample t-test: Mean age (SD) males 28.8 

(19.6) female 31.5 (25.6), t=2.532, p=0.01, df=1074.759]. In contrast, males 

transferred ED-Direct for the management of circulatory disease were younger 

than females with the same principal diagnosis [Independent sample t-test: 

Mean age (SD) males 60.5 (12.9), female 64.5 (13.5), t=5.315, p=0.0001, 

df=888.196]. 

4.2.7 Disposition of patient transfers  

Disposition of patient transfers was only available for patients who were 

transferred ED-ED (n= 27,776), the majority (81.8%) of which required 

hospital admission. These details are provided in Table 4.7.  

Patients that were discharged home following ED-ED interhospital transfer 

were predominantly patients with minor injuries (e.g. lacerations, fractures not 

requiring surgical intervention) or those with an undifferentiated condition 

which on further investigation or specialist assessment were deemed not to 

require admission.  

As depicted in Figure 4.7, the proportion of patients able to be discharged 

following assessment or treatment in a tertiary hospital ED reduced 

significantly from 2002 to 2004 [χ2=85.761, df=1 p=0.0001), increased in 2005 
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[χ2=4.061, df=1 p=0.0439] then remained steady to 2006 [χ2=1.141, df=1 

p=0.2854].  

 

Table 4.7: Disposition of transfers to a tertiary hospital ED 

Final disposition Paediatric Adult  Subtotal Percent 

Admitted     
Ward 5611 14,176 19,787  71.2% 
CCU 0 1156 1156     4.2% 
ICU 149 486 635    2.3% 
High Dependency Unit 0 411 411     1.5% 
Via operating theatre 0 733 733    2.6% 
Did not wait 12 54 66  
Left at own risk    89  
DAMA   5  
Discharged 87 4328 4415 15.8% 
Referred to another hospital 3 356 359 1.3% 
Died in ED 0 56 56 0.2% 
Other 0 24 24 0.1% 
Missing 0 40 40 0.1% 
Total 5862 21,820 27,776 100% 

DAMA = Discharge against medical advice 
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Figure 4.7: Proportion of ED-ED interhospital transfers that were discharged 
without admission (2002-2006) 
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A total of 4.6% of ED-ED interhospital transfers required an admission to the 

ICU at some point following index transfer with 2.3% of these admitted to ICU 

as the initial disposition. The proportion of patients admitted to ICU in this 

subgroup remained constant over the study period (χ2=0.937, df=4, p=0.919). 

However, as the absolute volume of transfers increased over time, the 

workload associated with this cohort increased by 50%. 

In comparison, 17.7% of all patients transferred ED-Direct were admitted to an 

ICU (χ2 = 987.0, df=1, p=0.0001). The proportion of ED-Direct interhospital 

transfers with an initial disposition of ICU increased from 14.7% in 2002 to 

20.4% in 2006 (χ2 =24.37, df=4, p=0.0001). Patients requiring ICU admission 

represented 15.7% of all adult and 37.6% of all paediatric transfers that were 

transferred ED-Direct.  

4.2.8 Length of stay in referring hospital ED 

The median length of stay in the referring ED varied according to the patient’s 

clinical urgency, route of transfer, and year of transfer. Patients allocated an 

ATS 1 had the shortest median length of stay prior to transfer. Transfers 

routed ED-ED had longer median referring ED LOS when compared to those 

ED-Direct but this difference only achieved statistical significance in 2002 

[Mann Whitney U=859203.5, z=-2.810, p=0.005)] and 2006 [Mann Whitney 

U=2246883.5, z=-2.751, p=0.006)] (Figure 4.8). 
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Figure 4.8: Median length of stay in referring hospital Emergency Department 
by year of transfer (2002-2006) 

 

For ED-ED interhospital transfers the median referring ED LOS increased 

significantly from 2002 to 2006 (2002: n=4428, median 2.5 hours, IQR 1.6-3.6; 

2006: n=6314, median 3.2 hours, IQR 2.0-4.7) [Mann Whitney U=10990340, 

z=-18.892, p=0.0001)]. This difference was still present when analysis was 

restricted to critically ill patient transfers (i.e. ATS 1 or 2) [2002: n=1258 

median 2.1 hours, IQR 1.4-3.0; 2006: n=1806, median 2.7 hours, IQR 1.7-4.0]. 

A similar increase in referring hospital ED LOS was not evident in patients 

transferred direct to an inpatient area (2002: n=423, median 2.7, IQR 1.8-4.2; 

2006: n=758, median 3.1, IQR 1.8-4.4; Mann Whitney U=158283, z= -1.785, 
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p=0.074). This finding is consistent with the changes to the transfer process 

that enabled tertiary hospital EDs to delay the transfer of patients with non 

time-critical conditions in the presence of overcrowding. Differences in the ED 

LOS for critically ill patients transferred ED-ED versus ED-Direct were found 

[ED-ED: n=7931 median 2.48 hours, IQR 1.6-3.7  ED-Direct: n=2096, median 

2.58 hours, IQR 1.7-3.8; Mann Whitney U=8049574, z=-2.224, p=0.026]. 

These are likely to reflect differences in the proportion of ICU admissions 

between these groups. 

4.2.9 Length of stay in tertiary hospital ED  

The median ED LOS at the receiving tertiary hospital was 4.38 hours (IQR 

2.55 – 8.7 hours) with ATS 1 patients having a significantly shorter tertiary ED 

LOS than all other ATS groups (ATS 1 n=655, median=2.0 hours, IQR 2-4; 

ATS 2-5 grouped median 4 hours, IQR 2-8 Mann Whitney U=4981208,  

z=-19.0, p=0.0001). 

4.2.9.1 Proportion of patients access blocked  

The proportion of patients who experienced access block, defined as an ED 

stay of greater than eight hours, was computed for the period of stay in the 

referring and receiving hospital ED. Access block in the referring hospital ED 

occurred across all diagnostic groups but was infrequent. In this cohort, 

access block was experienced by 3.2% (n=907) patients transferred ED-ED 

and 0.4% (n=118) of those transferred direct to an inpatient area. In contrast, 

access block was experienced by 23.7% (n=7579) of patients transferred to a 

tertiary hospital ED, with this proportion varying from 24.3% to 30.8% across 

the years studied. Of these 7579 patients, 2.6% spent greater than 24 hours 
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waiting for an in-hospital bed. The proportion of patients who waited longer 

than 24 hours for an inpatient bed increased significantly between 2005 and 

2006 (χ2=26.6, df=1, p=0.0001) as depicted in Figure 4.9. A corresponding 

increase in the proportion of patients waiting greater than eight hours but less 

than 24 hours was also seen.  
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Figure 4.9: Proportion of patients experiencing access block following  
ED-ED interhospital transfer 

 

The characteristics of patients who experienced access block were consistent 

with those reported in other studies.26,141 That is, they were more likely to be 

female, aged over 65 years, with 83.8% having an ATS of 3 or 4. The low 

number of patients with ATS 5 that underwent transfer accounts for the low 

proportion of access blocked patients in this subgroup (Figure 4.10).  
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Figure 4.10: Proportion of patients experiencing access block in tertiary 
hospital ED grouped by ATS 

 

Access block occurred across all of the commonly transferred ICD-10 

diagnostic groups (Figure 4.11) and was most common in patients with injury 

and poisoning [S00-T98] (21.6%), digestive disease (17.9%) and abnormal 

signs, symptoms not elsewhere classified [R00-R99] (16.4%). Of the patients 

with injury and poisoning, 43% (n=712) had isolated limb fractures or 

lacerations. 
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Figure 4.11: Proportion of patients in tertiary hospital ED that experienced 
access block grouped by commonly transferred ICD-10 diagnostic categories 

 

An additional 14.9% (n=1133) of access blocked patients had an ATS 2 

(Figure 4.10). The most prevalent conditions in this subgroup of patients were 

AMI or heart failure (25%), unstable angina (n=22%), respiratory disease 

(23%) or intercranial haemorrhage (12%). 

Patients who were transferred between 18:00 and 08:00 hours were more 

likely to experience access block (n=5253) that those transferred during hours 

(n=2326) [χ2=733.22, p=0.0001, df=1]. Of those transfers that occurred after 

midnight, 25.5% (n=1935) experienced access block in the receiving tertiary 

hospital (Figure 4.12).  
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Figure 4.12: Proportion of patients in tertiary hospital ED that experienced 
access block grouped by time of transfer 

 

4.3 PHASE ONE (B): OUTCOMES OF INTERHOSPITAL 
TRANSFER FROM AN EMERGENCY DEPARTMENT  

Mortality and hospital length of stay were the two outcomes examined in this 

study. As death records for an individual, where they existed, had been linked 

to each episode of care for that patient, not just the episode of care that was 

associated with their death, this outcome was analysed for all patients 

transferred to ED-ED, ED-Direct or ED-Outpatient area (n=36,266). As there 

were no documented deaths during transfer, the deaths examined were all in-

hospital, including deaths in the referring or receiving ED. 
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Length of stay analysis was limited to the 30,397 transfers that were 

successfully linked to a hospital morbidity record. That is, 27,449 patients 

transferred ED-ED and 2948 patients that underwent ED-Direct interhospital 

transfer. 

4.3.1 In-hospital mortality  

Of the 30,724 index transfers that met the definitions for ED-ED or ED-Direct 

transfer used in this study, there were 698 (2.3%; 95% CI 2.1-2.5%) individual 

patients that were linked to an in-hospital death record following the index 

transfer (i.e. prior to the separation date at receiving hospital). No deaths were 

reported in transit. Only one patient was recorded as having died in the 

referring ED prior to transfer. Fifty six patient transfers (0.2%) were recorded 

to have died in the receiving tertiary hospital ED. These patients were all ATS 

1 and had presented with severe cardiorespiratory dysfunction. For the 

remaining in-patient deaths, the location of death could not be reliably 

determined. (e.g. ICU, ward). The route of referral, need for critical care 

admission and common causes of death for all in-hospital deaths following an 

index transfer are provided in Table 4.8. The most common neurological 

insults that resulted in an in-hospital death were cerebrovascular incidents or 

subarachnoid haemorrhage. The ICD-10 classification includes these 

conditions as a subgroup of circulatory disease [I00-I99].   
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Table 4.8: Characteristics of the 698 in-hospital deaths for transfers to a tertiary 
hospital ED or Direct to an in-patient area 

Route of referral at tertiary hospital  
Characteristic ED-ED  

(n=581) 
ED-Direct 
(n=115) 

Missed 
Link 
(n=2) 

Paediatric deaths (% of total deaths) 2 (0.3%) 8 (0.9%) 0 
ATS 1 (%) 102 (17.6%) 63 (54.8%) 1 (50%) 
ATS 2 (%) 175 (30.1%) 30 (26.1%) - 
ATS 3 (%) 233 (40.1%) 20 (17.4%) 1 (50%) 
ATS 4(%) 70 (12.0%) 2 (1.7%) - 
ATS 5 (%) 1 (0.2%) - - 
Critical care admission (% of total 
deaths) * 

176 (25.3%) 82 (11.8%) N/A 

Common causes of death    
Cardiovascular 36.0% 38.1% -- 
Respiratory 19.8% 7.8% - 
Sepsis or multi organ failure 12.2% 9.6% 100% 
Neurological insult 13.1% 32.3%  
Trauma 3.8% 5.2% - 
Deaths in patients experiencing access block   
Referring hospital ED 17 (2.9%) 6 (5.2%)  
Tertiary hospital ED 167 (28.7%)   
Paediatric = 0-14 years   HDU= High dependency unit   

Critical care admission ED-ED versus ED-Direct * χ2 69.2; df=1, p= 0.0001 

 

In 235 patients, death occurred within one day of transfer. Comparative 

characteristics for these patients are provided in Table 4.9. Two of the 2491 

patients classified as missed matches were linked to a death record that 

occurred within one day of the index transfer. For these cases, the location of 

death was consistent with the site the patient was to be referred to. A review 

of ICD procedural codes that recorded the need for mechanical ventilation on 

admission found that 18.0% of ED-ED transfers and 54.3% of ED-Direct 

transfers who died within one day of transfer required this support.  
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Table 4.9: Characteristics of patients who died within one day of transfer by 
route of referral 

Route of referral at tertiary hospital  
Characteristic ED-ED 

(n=183) 
ED-Direct 
(n=52) 

Missed 
Link (n=2) 

Paediatric deaths (% of total deaths) 2 (0.8%) 3 (1.3%) 0 
ATS 1 (%) 60 (32.8%) 29 (55.8%) 1 (50.0%) 
ATS 2 (%) 62 (33.9%) 20(38.5%) - 
ATS 3 (%) 54 (29.5%) 2 (3.8%) 1 (50.0%) 
ATS 4(%) 7 (3.8%) 1 (1.9%) - 
ATS 5 (%) - - - 
Critical care admission (% total early 
deaths)* 

49 (20.7%) 27 (11.4%) 0 

Mechanically ventilated 33 (18.0%) 22 (42.3%) 0 
Common causes of death    
Cardiovascular 50.3% 44.2% - 
Respiratory 12.0% 11.5%  
Neurological insult 10.9% 9.6% - 
Sepsis or multi organ failure 10.9% 9.6% 100% 
Trauma 9.8% 7.7% - 

ATS = Australasian Triage Score  Critical care admission * χ2 10.582; df=1, p= 0.0012  

 

Only 10 (0.1%) of all in-hospital deaths involved patients aged less than 15 

years. All of these patients had an ATS of 1 or 2 (ATS 1 n=9, ATS 2 n=1). This 

represented 0.16% of all paediatric transfers. Details of these deaths are 

provided in Table 4.10. 
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Table 4.10: Characteristics of paediatric transfers (<14 years) who died in-
hospital following transfer (n=10) 

Age  Presenting Complaint ATS Time to 
Death  

Cause of Death 

0 days Premature birth related 
problem 

1 1 day Prematurity (23 weeks); 
Intracranial haemorrhage 

44 days Respiratory arrest 1 7 days Cause under investigation by 
coroner 

270 
days 

Meningococcal 
infection; fever 

2 5 days Intracranial bleed  

270 
days 

Cardiac arrhythmia, 
arrest 

1 1 day  Acute bronchopneumonia 

299 
days 

Immersion 1 1 day Undiscernibly accident; 
found in backyard toddler 
pool 

1 year Immersion 1 9 days Hypoxic encephalopathy 
consequent to accidental 
immersion in backyard pond 

2 year Immersion 1 1 day Undetermined (consistent 
with history of immersion) 

9 years Cardio-respiratory 
arrest 

1 3 days Hypoxic encephalopathy, 
Cardiopulmonary arrest, 
Status asthmaticus 

11 
years 

Head injury post fall 
from horse 

1 1 day CHI following fall from horse 

12 
years 

Multiple trauma, CHI 1 4 days CHI consistent with motor 
vehicle collision 

CHI = Closed head injury    

 

4.3.2 Age standardised death rates 

The mortality rates for ED-ED and ED-Direct interhospital transfers were 

directly standardised for the first and last year of data examined in this phase 

of the study using death rates in the Australian population as the standard. 

From 2002-2006, the age standardised death rate for ED-ED and ED-Direct 

interhospital transfers declined by 20% (Table 4.11). 
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Table 4.11: Age standardised death rates for patient transfers over the period 
of study 

Route of transfer 2002 2006 

Transfers ED-ED 1.7 deaths per 100 
transfers

1.4 deaths per 100 
transfers

Transfers ED-Direct 3 deaths per 100 transfers 2.5 deaths per 100 
transfers

 

4.3.3 Predictors of death in patients undergoing transfer 

Logistic regression modelling was used to identify possible factors which 

predicted death amongst patients undergoing transfer. Death outcomes were 

modelled for death at any time during the in-hospital admission (in-hospital 

mortality) as well as death within one day of transfer. The latter was used to 

define ‘early death.’ All regression results were reported as odds ratios with 

95% confidence intervals. Although strictly speaking, odds ratios and relative 

risk are not the same, for rare events such as death, an odds ratio will 

approximately equal the relative risk.188 Therefore, as interpreting ‘risk’ is more 

intuitive than ‘odds’ the remaining results and discussion will refer to this term 

rather than odds.188 

Separate models were developed to examine the risk of mortality associated 

with ED-ED and ED-Direct interhospital transfer. Variables examined in the 

models included age, gender, time of day transfer occurred (grouped as 

00:01-06:00 hours compared to all other hours of the day), clinical acuity 

(using ATS groupings) season of the year, year of transfer and time spent in 

the referring and receiving hospital ED (as relevant to route of transfer). The 

five most commonly transferred ICD-10 diagnosis codes (i.e. categorical 
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variable for injury and poisoning [S00T98], circulatory [I00-I99], respiratory 

[J00-J99], digestive system conditions [L00-K93] and symptoms, signs, 

abnormal findings not elsewhere classified [R00-R099] compared to all other 

ICD-10 codes) were also examined. For ED-ED interhospital transfers the 

difference in ATS at the referring and receiving hospital ED (grouped as either 

no change in ATS, an improvement of one level on ATS, an improvement of 

two or more ATS levels, a deterioration of one level on ATS, or deterioration of 

two or more levels on ATS) was substituted for ATS groupings (1-5) to enable 

the effect of transfer care to be examined. As this comparison could not be 

performed for ED-Direct transfers, clinical urgency was modelled using 

standard ATS groupings. 

Age, gender, clinical urgency, time of day transfer occurred and principal 

diagnosis variables were selected as they are clinically significant in the 

context of transfer outcomes. That said, outside the context of trauma or acute 

coronary syndrome populations, their predictive risk has not been evaluated at 

a population level.58 66,113 Year of transfer, season and time spent in the 

receiving hospital were included to evaluate the influence of temporal change 

and seasonal factors on transfer outcomes.  

4.3.3.1 Transfers to a tertiary hospital Emergency Department 
(ED-ED) 

Univariate analysis for those patients who were transferred ED-ED found  that 

age, difference in ATS pre and post-transfer, gender, year of transfer, time 

spent in the referring ED (in hours) and the tertiary hospital ED (categorised 

as no access block which was defined as an ED LOS of ≤ 8 hours, or access 
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block defined as ED LOS > 8 hours) were significantly associated with an 

increased risk of death. All principal diagnoses except symptoms, signs, 

abnormal findings not elsewhere classified achieved significance. Season of 

the year did not achieve significance in univariate analysis but was also tested 

in the multivariate model because of its clinical importance. 

In the multivariate model, season of the year, time of transfer and symptoms, 

signs, abnormal findings not elsewhere classified [R00-R099] failed to reach 

statistical significance and were removed from the model. As all other 

common ICD-10 diagnostic groups that underwent transfer were significant a 

new categorical variable comparing these four ICD-10 groups to all other ICD-

10 codes was modelled. Time spent in the referring ED (in hours) was 

statistically significant after adjustment for other variables. However, this 

interacted with access block and was therefore removed from the final model. 

Variables retained in the final model were age, gender, difference in ATS pre 

and post-transfer, year of transfer, time spent in the tertiary hospital ED 

(categorised as no access block, or access block), and four common ICD-10 

diagnostic groups (injury and poisoning [S00-T98], circulatory [I00-I99], 

respiratory [J00-J99], digestive conditions [L00-K93]) compared to all other 

principal diagnoses. Variables retained in the final model are shown with effect 

estimates in Table 4.12. 

The final model as shown in Table 4.12 demonstrated that after adjustment for 

all explanatory variables, each additional year of age increased the risk of in-

hospital mortality by 5.7% (OR 1.057 p=0.0001, 95% CI 5.1% – 6.2%). Males 
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had a 33.9% greater adjusted risk of mortality when compared to females 

undergoing transfer (OR 1.339, p=0.0010, 95% CI 12.7%-59.2%).  

 

Table 4.12: Factors predictive of in-hospital mortality for ED-ED interhospital 
transfer 

In-hospital mortality (ED-ED interhospital transfer) n=27,770 
Predictor OR p-value 95% CI 
Age (in years) 1.057 0.0001 1.051 1.062 
Female 1    
Male  1.339 0.0010 1.127 1.592 
No change in ATS following transfer 1    
Clinical improvement of one ATS level* 0.662 0.0001 0.532 0.824 
Clinical improvement of ≥ two ATS levels* 0.612 0.062 0.365 1.026 
Clinical decline of one ATS level* 1.385 0.003 1.115 1.721 
Clinical decline of ≥ two ATS levels* 2.822 0.0001 1.844 4.320 
Year 2002 1    
Year 2003 0.931 0.605 0.709 1.222 
Year 2004 0.720 0.017 0.549 0.943 
Year 2005 0.759 0.039 0.584 0.986 
Year 2006 0.744 0.031 0.569 0.974 
No access block 1    
Access block  0.645 0.0001 0.534 0.779 
ICD-10 All other diagnosis categories 1    
ICD-10 Circulatory disease 1.368 0.004 1.103 1.698 
ICD-10 Respiratory disease 1.610 0.002 1.199 2.160 
ICD-10 Injury and poisoning 0.578 0.0001 0.443 0.754 
ICD-10 Digestive system disease 0.724 0.030 0.542 0.969 

Cases with missing data excluded from analysis (n=6) 
* Calculated by subtracting referring hospital ED ATS from receiving hospital ED ATS  

 

On arrival at the receiving hospital ED, if the patient’s clinical condition had 

improved by one level on the ATS when compared to the ATS in the referring 

hospital, this was associated with a 33.8% reduction in adjusted risk of in-
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hospital mortality (OR 0.662, p=0.0001, 95% CI 17.6-46.8%) when compared 

to those patients who did not exhibit any change in ATS. The reduction in risk 

of mortality for patients who showed a clinical improvement of two or more 

levels on the ATS did not achieve statistical significance (p=0.062). This may 

reflect the smaller sample in this subgroup (n=1388). 

Those patients whose condition deteriorated by one level on the ATS 

demonstrated an additional 38.5% in adjusted risk of in-hospital mortality 

when compared to those patients whose ATS did not change (OR 1.385 

p=0.003, 95% CI 11.5-72.1%). Patients who deteriorated two or more level on 

the ATS had almost a three fold increase in adjusted risk of in-hospital 

mortality when compared to those whose condition was unchanged (OR 

2.822, p=0.0001, 95% CI 1.844-4.320). The risk of in-hospital mortality was 

also increased in patients with a principal diagnosis of circulatory or 

respiratory disease. These subgroups demonstrated a 36.8% (OR 1.368, 

p=0.004, 10.3-69.8%) and 61.0% (OR 1.610, p=0.002, 19.9-116.0%) 

respective increase in adjusted risk of in-hospital mortality when compared to 

all other conditions undergoing. 

Transfer between the years of 2004 and 2006 was associated with a 

significant reduction in adjusted risk of in-hospital mortality when compared to 

transfer in 2002. The greatest reduction in adjusted risk of death was achieved 

in 2004 at 28.0% (OR 0.720, p=0.017, 95% CI 5.7– 45.1%), with the adjusted 

risk in 2005 reduced by 24.1% (OR 0.759, p=0.039 95% CI 1.4– 41.6%), and 

in 2006 reduced by 25.6% (OR 0.744, p=0.031, 95% CI 2.6– 43.1%). Being 

exposed to access block following transfer (i.e. tertiary hospital ED LOS > 8 
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hours) reduced the adjusted risk of death by 35.5% (OR 0.645, p=0.0001, 

95% CI 22.1–46.6%) when compared to those patients not exposed to access 

block. The effect of this variable is likely to have been influenced by the 

characteristics of patients exposed to access block.   

The final model explained between 3.4% (Cox and Snell R square) and 18.6% 

(Nagerkerke R squared) of the variance in risk of in-hospital mortality for ED-

ED transfers (Hosmer and Lemeshow Test for Goodness of fit χ2 =10.981, 

p=0.203, df=8). The variables in this model were retained when analysis was 

repeated using a backward stepwise approach. 

In view of the relevance of time in the above model, further analysis was 

undertaken to check for temporal trends. Despite the absence of 

multicollinearity for explanatory variables in the model, this was felt to be 

prudent as data in this study was collected sequentially over time, raising the 

potential for data to be autocorrelated.189 

Two avenues were explored to check for temporal trends. Firstly, Poisson 

regression, which is an accepted method of evaluating trends over 

time108,189was used to model explanatory variables. Secondly, time series 

analysis, which doesn’t require observations to be independent 189 with robust 

estimates for regression, were used to adjust p values for any bias that may 

occur due to autocorrelation. Robust error estimates are commonly used to 

deal with variance underestimation in correlated data analysis.190 Both 

approaches derived the same final explanatory variables shown in the above 

logistic regression model and obtained results that were highly comparable for 
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risk and error estimates. The consistency in risk prediction between models 

showed support for the strength of the original model. 

Modelling was also undertaken to identify potential predictors of early death 

(i.e. within one day of transfer) for ED-ED interhospital transfers. Explanatory 

variables that achieved significance in univariate analysis were the same as 

those listed in Table 4.12. With the exception of year and gender all variables 

achieved significance in multivariate analysis. The inclusion of the four 

common ICD-10 groups weakened model fit. As only circulatory disease 

achieved significance, a new variable comparing this ICD-10 code [I00-I99] 

with all other ICD-10 codes (binary categories) was then modelled. After hours 

transfer was tested in the multivariate model but did not achieve statistical 

significance (p=0.084).  

The final model (Table 4.13) found the risk of early death following ED-ED 

transfer that was associated with advancing age, difference in ATS, access 

block and circulatory disease were similar to those achieved in the in-hospital 

mortality model, albeit with some variation in effect size. 

The variables in the final model explained between 0.1% (Cox and Snell R 

square) and 13.1% (Nagerkerke R squared) of the variance in risk of early 

death for patients transferred to a tertiary hospital ED (Hosmer and Lemeshow 

Test for Goodness of fit χ2=7.988, p=0.435, df=8). The variables in this model 

were retained when analysis was repeated using a backward stepwise 

approach. 
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Table 4.13: Factors predictive of early death for ED-ED interhospital 
transfer 

Early death (ED-ED interhospital transfer) n=27,770 

Predictor OR p-value 95% CI 
Age (in years) 1.046 0.0001 1.038 1.054 
No change in ATS following transfer 1    
Clinical improvement of one ATS level* 0.575 0.008 0.381 0.868 
Clinical improvement of ≥ two ATS levels* 0.549 0.243 0.201 1.502 
Clinical decline of one ATS level* 1.773 0.001 1.247 2.510 
Clinical decline of ≥ two ATS levels* 2.810 0.004 1.387 5.692 
No access block 1    
Access block 0.447 0.0001 0.309 0.647 
ICD-10 All other diagnosis codes 1    
ICD-10 Circulatory disease 2.144 0.0001 1.575 2.918 

Cases with missing data excluded from analysis (n=6) 
* Calculated by subtracting referring hospital ED ATS from receiving hospital ED ATS  

 

4.3.3.2 Transfers direct to an inpatient area (ED-Direct) 

Univariate analysis of those patients who were transferred direct to an 

inpatient area (n=2948) found age, gender and the ATS were significantly 

associated with additional risk of in-hospital mortality. Season of the year 

failed to reach statistical significance in either univariate or multivariate 

analysis and was excluded from the model. Year of transfer, time of transfer 

(grouped as 00:01-06:00 hours compared to transfer from 06:01–00:00 

hours), and the time spent in the referring hospital ED (in hours) were tested 

in the multivariate model because of their clinical importance. When added to 

the model individually, or in combination, these variables failed to achieve 

significance after adjustment for the effect of other explanatory variables and 

were also excluded from the final model. The five most commonly transferred 

principal diagnoses were also tested in the multivariate model (compared to all 
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other ICD-10 codes) but failed to achieve significance and so were excluded. 

Variables retained in the final model are reported in Table 4.14.  

The strongest predictor of in-hospital mortality in ED-Direct transfers was high 

clinical acuity (i.e. ATS 1) which demonstrated a nine fold increase in adjusted 

risk when compare to all other ATS categories grouped together (OR 9.173, 

p=0.0001, 95% CI 6.186-13.603). Age was associated with a similar adjusted 

risk of in-hospital mortality to that seen in the ED-ED model. Male gender was 

associated with a 46.3% reduction in risk of death (OR 0.537, p=0.002, 95% 

CI 20.6-63.6%) when compared to female gender.  

 

Table 4.14: Factors predictive of in-hospital death for ED-Direct interhospital 
transfer 

In-hospital mortality (ED-Direct interhospital transfer) n=2944 

Predictor OR p-value 95% CI 
Age (in years) 1.028 0.0001 1.017 1.038 
Female 1    
Male  0.537 0.002 0.364 0.794 
ATS 1  9.173 0.0001 6.186 13.603 
ATS 2-5 (grouped) 1    

Cases with missing data excluded from analysis (n=4) 

 

The final model (Table 4.14) explained between 4.9% (Cox and Snell R 

square) and 17.3% (Nagerkerke R squared) of the variance in risk of in-

hospital mortality for ED-Direct transfers (Hosmer and Lemeshow Test for 

Goodness of fit χ2 =9.556 p=0.298, df=8). The variables in this model were 

retained when analysis was repeated using a backward stepwise approach. 
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Modelling was also undertaken to identify predictors of early death amongst 

ED-Direct transfers. Variables that achieved significance in univariate analysis 

were high clinical acuity (ATS 1 when compared to all other ATS categories), 

age, time of day transferred (grouped as 00:01-06:00 hours compared to all 

other hours of the day) and the time spent in the referring hospital ED (in 

hours). Gender and commonly transferred principal diagnoses were not 

significant in univariate or multivariate models and were excluded from the 

final model (Table 4.15).  

 

Table 4.15: Factors predictive of early death for ED-Direct interhospital transfer 

Early death (ED-Direct interhospital transfer) n=2897 
Predictor OR p-value 95% CI 
Age (in years) 1.016 0.016 1.003 1.030 
ATS 1  8.125 0.0001 4.530 14.571 
ATS 2-5 (grouped) 1    
Transfer 00:01-06:00 hour 4.556 0.0001 2.284 9.086 
Transfer 06:01-00:00 hours 1    
Referring ED stay (in hours) 1.125 0.024 1.016 1.247 

Cases with missing data excluded from analysis (n=4) 

 

High clinical acuity (i.e. ATS 1) and transfer between 00:01-06:00 hours were 

the predictors that contributed to the greatest proportion of risk of early death 

for patients routed direct to an inpatient area. High clinical acuity carried an 

eight fold increase in adjusted risk when compared to lower ATS categories 

(OR 8.125, p=0.0001, 95% CI 4.530-14.571) and transfer between 00:01-

06:00 hours more than quadrupled the risk of early death (OR 4.556, 

p=0.0001, 95% CI 2.284-9.086) when compared to transfers conducted at any 
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other time of the day. There was no interaction between time spent in the 

referring ED and clinical acuity, or time to transfer. Post hoc analysis revealed 

that 24.7% of transfers at this time required management of AMI, 7% 

management of poisoning and 5% intracranial injury. As these conditions are 

time sensitive, this may explain why each additional hour spent in the referring 

ED also increased the adjusted risk of early death by 12.5% (OR 1.125, 

p=0.024, 95% CI 1.016-1.247). Age was a significant explanatory variable but 

only contributed 1.6% to the risk of early death following ED-Direct transfer 

(OR 1.016, p=0.016, 95% CI 0.3-3.0%).  

The variables in this comparative model explained between 2.3% (Cox and 

Snell R square) and 14.2% (Nagerkerke R squared) of the variance in risk of 

early death for ED-Direct transfers (Hosmer and Lemeshow Test for 

Goodness of fit χ2 =11.372, p=0.181 df=8). All variables in this model were 

retained when analysis was repeated using a backward stepwise approach.  

4.3.4 Hospital and intensive care unit length of stay 

Hospital length of stay analysis was limited to ED-ED interhospital transfers 

that had been successfully linked to a hospital morbidity record (n=27,449) 

and all ED-Direct interhospital transfers (n=2948). 

Analysis using a Mann Whitney U test demonstrated that hospital LOS for 

patients who were transferred ED-ED was significantly shorter than ED-Direct 

transfers. This difference is likely to reflect the variation in clinical acuity mix 

between ED-ED and ED-Direct cohorts. When analysis was limited to only 
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those patients who had an initial disposition of ICU, hospital and ICU LOS 

were similar regardless of route of transfer (Table 4.16). 

Patients who experienced access block following ED-ED interhospital transfer 

had significantly longer hospital LOS when compared to those who did not 

experience access block. Exposure to access block significantly increased 

hospital LOS in patients with an ATS 3 or ATS 4 (p=0.008 and p=0.0001 

respectively), males (p=0.0001) and transfers during hours (p=0.0001). 

 

Table 4.16: Median length of stay by route of transfer or initial disposition 

Characteristic ED-ED 
(n=27,449) 

ED-Direct 
(n=2948) 

Mann 
Whitney U 
p-value 

Hospital LOS in days (IQR) 2 (1-5) 3 (2-6) p=0.0001 
Access blocked (n=7425) 2 (1-5) -  
Not access blocked (n-20,024) 2 (1-4) - p=0.0001 
Initial disposition ICU  (n=635) (n=523)  
ICU stay in days (IQR) 2 (1-6 day) 2 (1-5 day) p=0.684 
Total LOS for ICU admits (IQR) 7 (1-16) 7 (1-14) p=0.575 

 

Multiple regression analysis was not undertaken to explore predictors of 

excess hospital LOS as correlations between possible explanatory variables 

such as age, need for ICU admission, ATS, ED LOS, time of day transfer 

occurred and hospital LOS were at best weak (r < 0.3).  

4.4 PHASE TWO: QUALITY OF TRANSFER CARE 

The second phase of this study assessed the quality of transfer care by 

auditing a random selection of critically ill interhospital transfers (i.e. ATS 1 or 
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2) to a single tertiary hospital ED in the Perth metropolitan area. As phase 1a 

(see Section 4.2.3 Clinical acuity of patient transfers) of this study provided a 

comparison of urgency codes pre and post transfer at a population level, this 

analysis was not repeated for this sample. Instead, the following markers of 

quality were used: 

(i). a clinically significant deterioration in a patient’s physiological 

observations from the time of departure from the referring hospital 

ED to arrival at the receiving hospital using MET criteria as 

thresholds; 

(ii). a need for critical interventions within the first hour following 

transfer where these could have been provided at the referring site, 

or enroute; and 

(iii). missed diagnosis. 

Temporal trends that may have emerged to influence the quality of transfer 

care, in particular the influence of increasing ED workloads and access block, 

were also examined by comparing findings from each audit period (i.e. 2004 

and 2006/07). 

4.4.1 Demographic data 

Each audit sample represented 2-2.5% of the total ED transfer volume for the 

metropolitan area during each audit period. These patients were 

representative of the broader transfer population in terms of age, acuity and 

nature of transfer. All transfers were undertaken by road ambulance and 
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originated from a metropolitan ED. Descriptive characteristics for each sample 

are outlined in Table 4.17. All patients undergoing transfer required tertiary 

interventions or investigations that were not available at the site of origin. As 

such transfers were deemed ‘appropriate’. One patient was able to be 

returned to the site of origin after tertiary investigations clarified the diagnosis. 

 

Table 4.17: Patient characteristics for each audit sample 

Characteristic 2004 (n=200) 2006/07 
(n=200) 

Chi square 
p-value 

Age (yrs) mean (SD) 53 (18) 52 (19)  
Age >65 years 52 (26%)  75 (37.5%)  p=0.013 
Gender (male) 134 (67%) 131 (65.5%)  

 
 

Referring source 
Tertiary hospital ED 
Non-tertiary hospital ED 

 
10 (5%) 
190 (95%) 

 
11 (5.5%) 
189 (94.5%)  

Length of stay median (range)     
Days in ICU 3 (0-21) 5 (0-35)  
Days in hospital 3 (1-369) 4 (0-394)  
Condition descriptions    
Cardiovascular 96 (48%) 76 (38%) p=0.127 
Trauma 63 (31.5%) 65 (32.5%) p=0.86 
Neurological 21(10.5%) 20 (10%) p=0.876  
Respiratory 7 (3.5%) 19 (9.5%) p=0.019 
Gastrointestinal 6 (3%) 3 (1.5%) p=0.32  
Other** 7 (3.5%) 17 (8.5%)  
Destination post ED    
Ward 98 (49%) 92 (46%)  
Coronary Care Unit 37 (18.5%) 46 (23%)  
Cardiac Catheter Laboratory 18 (9%) 11 (5.5%)  
Theatre 14 (7%) 7 (3.5%)  
Home 15 (7.5%) 5 (2.5%)  
ICU 13 (6.5%) 30 (15%)  
Burns  5 (2.5%) 8 (4%)  
Returned to referring hospital 0 1 (0.5%)  

** Included poisoning, ear nose and throat or urological conditions and renal failure with 
proportions in each group similar for each audit period. 
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Other than an increase in the number of patients undergoing transfer for 

respiratory conditions (3.5% v 9.5%; χ2 5.54, p=0.019, df=1) the casemix of 

transferred patients between audit periods was similar. The high proportion of 

respiratory cases requiring transfer in 2007 coincided with an influenza 

outbreak in the region.191  

4.4.2 Ambulance priority for transferred patients 

The transfer priority assigned to patient transfers by ambulance staff on 

departure from the referring hospital was available in 138 (69%) records for 

2004 and 148 (74%) records for 2006/07 (Table 4.18). Transfer priority 

considers both clinical acuity and environment (e.g. pre-hospital versus in-

hospital) and therefore is not synonymous with the ATS. The proportion of 

transfers in each priority category were constant over time. Incomplete data 

limited further analysis. 

 

Table 4.18: Ambulance priority for transfers audited in each period 

Priority 
code 

Descriptor 2004  
(n=200) 

2006/07 
(n=200) 

1 Life-threatening (lights & sirens) 12 (6%) 18 (9%) 
2 Urgent, but not life-threatening  35 (17.5%) 34 (17%) 
3 Non-urgent (non booked cases) 12 (6%) 10 (5%) 
4 Non-urgent (booked cases) 73 (36.5%) 76 (38%) 
5 Public Events (Standby) 6 (3%) 10 (5%) 
 Not documented 25 (12.5%) 22 (11%) 
 Missing ambulance record 37 (18.5%) 30 (15%) 
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4.4.3 Level of escort 

As a minimum, all patients were transferred with one ambulance officer in 

attendance, the other driving the vehicle. Patients who were intubated (7.5%), 

were accompanied by a medical officer and either an ambulance officer or a 

Registered Nurse as the second attendant. Eleven percent of non intubated 

patients were known to have required a medical escort and seven percent 

required a nurse escort. The designation of the medical officer could not be 

reliably ascertained from patient records. 

4.4.4 Time of day transfers occurred 

The distribution of transfers over a 24 hour period was similar for each audit 

period (Figure 4.13) with peak transfer workloads similar to those described in 

the linked health data sample (Phase 1a). 
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Figure 4.13: The distribution of inter-hospital transfers over a 24 hour period  
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4.4.5 Urgency codes on arrival to study site 

Clinical urgency codes on arrival to the study site are outlined in Table 4.19. 

Patients who were transferred direct to a specialist unit (e.g. cardiac catheter 

laboratory, CCU, ICU) were not assigned an ATS. However, in the majority of 

these transfers, the nature of their presentation would warrant an ATS of ≤ 2.  

 

Table 4.19: Comparison of urgency codes for transfers on arrival to the 
receiving hospital Emergency Department for each audit period 

Australasian 
Triage Scale 

2004  
n (%) 

Cumulative
Percent 

2006/07  
n (%) 

Cumulative 
Percent χ2 Test 

1 12 (6) 7.9 23 (11.5) 14.8 p= 0.096 
2 76 (38) 57.9 65 (32.5) 57.4 p= 0.185 
3 38 (19) 82.9 49 (24.5) 88.4 p= 0.46 
4 25 (12.5) 99.3 19 (9.5) 100 p= 0.23 
5 1 (0.5) 100 0
ED Admit 152 (76)  156 (78)
Direct Admit 48 (24)  44 (22)
Total 200  200   
ED Admit = patient transferred to tertiary hospital ED prior to hospital admission 

Direct admit = patient transferred direct to inpatient area 

 

4.4.6 Clinical condition  

The clinical condition of each patient was compared on departure from the 

referring ED and immediately on arrival to the study site to determine if 

change had occurred. Observations were also compared against the clinical 

thresholds noted in Table 4.20 to identify clinically significant deterioration. 
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Table 4.20: Clinical thresholds used to determine clinical deterioration 
following transfer 

Medical Emergency Team Criteria – Clinical Threshold 

Pulse < 40 or > 140 /min Sp02 < 93% 
SBP < 90 or > 190mmHg GCS <15 or fall of >1 point from departure value 
RR < 5 or > 36 /min Change in cardiac rhythm 

 

Table 4.21 provides a summary of the mean values (+/- standard deviation) 

for physiological observations evaluated on departure from the referring ED 

and on arrival to the study site and results of the paired sample t-test. While 

these differences are statistically significant, the change in physiological 

values do not necessarily exceed critical thresholds – a more clinically 

meaningful measure.  

The number of patients whose observations exceeded critical thresholds 

either pre or post transfer for patients who had sufficient data for comparison 

are noted in table 4:21. Two patients who were transferred in 2004 and three 

patients transferred in 2006/07 arrived with a GCS <15. These patients did not 

have an ambulance record filed so were excluded from the final count 

presented in Table 4.21. 

In the 2004 audit, thresholds for key observations were exceeded on 

departure from the referring ED in 14 patients. Some patients had more than 

one parameter that exceeded clinical thresholds. On arrival to the receiving 

hospital, the observations of four of these patients had improved, no longer 

triggered thresholds for deterioration. In six patients, observations remained 

unchanged from those recorded on departure, four had deteriorated in transit 
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Table 4.21: Summary of mean (SD) values for patient observations on departure and immediately following transfer 

2004 Audit 

Parameter No. of 
Patients
# 

On departure 
from referring 
ED  
(mean +/-SD) 

On arrival at 
receiving ED 
(mean +/-SD) 

Arrival 
Range 
(x-y) 

Clinical 
Thresholds 

No. Violating 
Clinical 
Threshold  
Pre-transfer  

No. Violating 
Clinical 
Threshold  
Post-transfer 

Heart rate  n =146 79.77 (19.4) 80.90 (21.3) ^ (40-190) <40 or >140 3 (2.0%) 4 (2.7%) 
Systolic Blood Pressure (mmHg) n =142 130.17 (20.5) 131.18 (18.7) ^ (88-222) <90  4 (2.7%) 3 (2.1%) 
Respiratory Rate mean  n =140 18.21(2.5) 18.86 (2.4) ^ (12-35) <5 or >36 0 0  
Oxygen Saturation (%) n =110 98.89 (1.7) 99.14 (1.3) ^ (93-100) <93 2 (1.7%) 0 
Glasgow Coma Score  n =151 14.2 (2.8) 14.1 (2.8) ^ (7-15) <15 but >3* 9 (6.0%) 11 (7.3%) 

2006/07 Audit 

Parameter No. of 
Patients
# 

On departure 
from referring 
ED 
(mean +/-SD) 

On arrival at 
receiving ED  
(mean +/-SD 

Arrival 
Range 
(x-y) 

Clinical 
Thresholds 

No. Violating 
Clinical 
Threshold  
Pre-transfer  

No. Violating  
Clinical 
Threshold  
Post-transfer 

Heart rate  n =145 80.96 (21.0) 81.67 (24.7) ^ 40-183 <40 or >140 2 (1.4%) 1 (0.7%) 
Systolic Blood Pressure (mmHg) n =139 130.07 (25.1) 132.5 (24.8) ^ 70-230 <90  1 (0.7%) 2(1.5%) 
Respiratory Rate mean  n =136 18.58 (3.6) 19.07 (3.3) ^ 10-36 <5 or >36 0 0 
Oxygen Saturation (%) n =109 97.88 (1.9) 97.91 (2.1) 90-100 <93 2 (1.8%) 4 (3.6%) 
Glasgow Coma Score  n =160 13.9 (3.1) 14.0 (3.2) ^ 8-15 <15 but >3* 10 (6.3%) 7 (4%) 

# Number of patient records with complete data for parameter. All proportions calculated using this denominator. 
^ Paired sample t-test comparing pre and post transfer observations p< 0.0001 
* Patients who had been intubated pre transfer were excluded from count.  
NOTE: Fishers exact for pre and post GCS beyond threshold for each audit period did not achieve statistical significance (p>0.05). 
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and one patient’s post transfer observations were not available. Of those who 

deteriorated, one patient’s observations (case 15) had been within clinical 

thresholds on departure but exceeded these during transfer. The remaining 

cases had abnormal parameters on departure from the referring ED but 

experienced further deterioration (Table 4.22).  

In the 2006/07 audit, clinical thresholds were exceeded on departure in 12 

patients. In six of these patients, observations that had exceeded thresholds 

on departure had improved by the time the patient arrived at the receiving 

tertiary hospital. In another six patients, observations remained unchanged. 

An additional three patients whose observations had been within threshold 

values on departure were noted to have exceeded MET thresholds on arrival 

to the study site. One patient (case 371) who was escorted by a medical 

officer was upgraded to a priority one during transfer. This patient’s 

observations on arrival were just within threshold values. Pre-transfer 

observations were not available for comparison.  

Using the MET criteria to determine clinical deterioration in transfer, there 

were a total of eight patients over both audit periods who exceeded clinical 

thresholds on arrival to the receiving tertiary hospital (Table 4.22). These 

patients were subject to a panel review which is reported later in this chapter. 

As ambulance staff do not routinely record temperature, it was not possible to 

examine rates of transfer related hypothermia. That said, only four patients out 

of the 400 audited arrived with a temperature of less than 35 degrees Celsius 

(oC). 
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Table 4.22: Patients whose clinical observations deteriorated post transfer 

2004 Audit  

 Observations on departure Observations on arrival Outcome 

Case  Pulse Rhythm SBP RR Sp02 GCS Temp Rhythm Pulse SBP DBP RR Sp02 GCS ETCO2 Death 
(days)

Hosp 
LOS 

15 103 SR 130 16 NR 15 36.2 AF 190 150 70 18 97 15 -   
24 46 NR 220 20 99 10 35.9 CHB 45 170 80 20 98 9 - 0 1 
168 144 ST 136 32 NR NR 37.2 ST 146 148 72 35 100 15 -   
191 96 SR 210 22 99 8 36.4 SR 90 215 90 20 99 7 -  19 

2006/07 Audit 

 Observations on departure Observations on arrival Outcomes 

Case Pulse Rhythm SBP RR Sp02 GCS Temp Rhythm Pulse SBP DBP RR Sp02 GCS ETCO2 Death 
(days) 

Hosp 
LOS 

202 75 SR 150 20 NR 15 36.4 SR 75 230 115 20 100 15 -  4 
347 126 ST 90 24 98 15 - ST 110 70 50 30 90 13 - 265 265 
368 98 SR 110 34 99 15 36.3 ST 105 190 110 32 91 14 - 32 32 

371 Upgraded to priority 1 at Dr request 36.4 ST 155 175 90 36 98 15 -  8 

NR = not recorded   LOS = length of stay 

 
Case 168 was upgraded to priority one in transit at the request of the escorting medical officer so was deemed to have met 
criteria for deterioration. 

Case 368 was transferred on CPAP with a medical escort. 
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The lowest temperature recorded on arrival (33.2 oC) was in a 24 year old 

burn victim admitted direct to ICU (case 306). The patient had been pre-

emptively intubated prior to transfer after soot was noted in her mouth, 

suggesting an airway burn. She had sustained four percent total body surface 

area (TBSA) thermal burns. The second patient, also a burn victim, had a 

temperature of 34.4 oC (case 394). He sustained 25% TBSA burns to his 

chest, neck and upper limbs when his car ignited following a motor vehicle 

crash. He had self presented to the referring hospital and was also pre-

emptively intubated for transfer because of the likelihood of airway burns. In 

both cases, it was unclear if the patient’s hypothermia related to the first aid 

management, or exposure prior to or during transport. The third patient had a 

temperature of 34.1 oC and had been transferred for rescue percutaneous 

coronary intervention after failed thrombolysis (case 52). As the ambulance 

record for this patient was not available for review it is not possible to confirm 

whether thermal control measures were provided enroute. The fourth patient 

(case 383) was a 27 year old male with a confirmed burst fracture of his 5th 

cervical vertebrae sustained after diving into a shallow pool. He arrived with a 

temperature of 33.7 oC. He was diagnosed with complete quadriplegia with 

cardiovascular instability prior to transfer and referred directly to the ICU. 

Patient records do not report any attempts at warming prior to, or during 

transfer. 

One patient (case 40 who is described later) referred following an out of 

hospital cardiac arrest arrived to the receiving tertiary hospital with a 
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temperature of 40.7oC. This temperature prompted active cooling measures to 

be initiated in line with best practice guidelines. 

4.4.6.1 Critical interventions required following transfer 

Excluding definitive interventions (e.g. PCI) that prompted the need for 

transfer, critical interventions or procedures within the first hour following 

transfer were required in 16 (8%) patients in the 2004, and 17 (8.5%) patients 

in the 2006/07 audit samples. Some patients required more than one 

intervention. The nature and frequency of each intervention or procedure 

provided on arrival to the study site for each audit period are detailed in Table 

4.23 and 4.24 respectively.  

 

Table 4.23: Interventions and procedures provided in the first hour following 
transfer for patients audited in 2004 

Intervention Freq Procedures Freq 

Airway adjunct in patient with 
CVA 

1 Insertion of external ventricular 
drain 1 

ETT repositioned 1 Insertion of temporary 
transvenous pacing wires  2 

Bronchodilator in patient  
with asthma # 

2 Cardioversion for atrial fibrillation 
1 

Non invasive ventilation in 
patient with respiratory failure 
# 

1 Rigid oesophagoscopy for removal 
of food bolus 1 

Active cooling measures for 
patient transferred post 
cardiac arrest (Temp 
40.7oC)** 

1 Emergency endoscopy for GI 
bleed in patient with ischaemic 
chest pain 1 

Inotrope therapy in patient 
post cardiac arrest ** 

1 Insertion of central venous 
catheter in patient post cardiac 
arrest (for inotrope therapy) ** 

1 

Pain relief (3 trauma, 3 
cardiac)  

6   

CVA = Cardiovascular accident   ETT = endotracheal tube  GI = Gastrointestinal   
NOTE ** and # denote interventions performed on the same patient 
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Diagnostic tests such as Computed Tomography (CT) scans were required to 

guide management in some patients (5.5% versus 9.5% of patients for each 

respective audit period) who underwent transfer (χ2 p=0.1831). With the 

exception of patients transferred for the assessment and management of 

major trauma, CT scan was generally performed prior to transfer. 

Three patients that underwent transfer during 2004 required opioid analgesia 

on arrival at the receiving hospital to facilitate trauma assessment. An 

additional three patients that had been transferred for the management of 

cardiac chest pain also arrived in pain. The first patient had been pain free on 

departure and required a Glyceryl trinitrate (GTN) infusion on arrival, the 

second patient was anaemic (secondary to malaena) and required Morphine, 

and the third patient required both GTN infusion and Morphine. Pain relief was 

not immediately required for any patient reviewed in the 2006/07 audit. 

Five of the six cases reviewed in 2006/07 (Table 4.24) who required a fluid 

bolus to be administered on arrival to the receiving hospital responded to 200-

250mL volumes of crystalloid or colloid solution. In four of these patients, fluid 

boluses were ordered before the patient’s observations had triggered 

thresholds for deterioration. Patient records were not sufficiently detailed to 

isolate the factor(s) that triggered a decision to administer the fluid bolus. In 

the fifth patient, a fluid bolus was prompted by the onset of confusion which 

resolved rapidly following fluid administration. This patient also received six 

units of platelets and was later diagnosed with neutropaenic sepsis. The only 
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other patient who required blood products on arrival had sustained multiple 

traumatic injuries following a motor vehicle collision. Although this patient was 

anaemic he was haemodynamically stable on arrival. The sixth patient 

requiring a fluid bolus on arrival to the receiving hospital (case 372) was 

subject to a panel review and is discussed later in this chapter. 

 

Table 4.24: Interventions and procedures provided in the first hour following 
transfer for patients audited in 2006/07 

Intervention Freq Procedures Freq 

Intubation in patient with ICB (GCS 
8, aphasic) 

1 Insertion of intercostal catheter 1 

Repositioning of ETT (pulled back  
3cm post chest x-ray) ## 

1 Insertion of invasive monitoring  
lines 

2 

Insertion of NGT in an intubated & 
ventilated patient ## 

1 Cardioversion 2 

Adrenaline nebuliser in patient who 
had ingested caustic solution ** 

1 Emergency endoscopy for GI bleed 2 

Non invasive ventilation ** 2  Trans-oesophageal echocardiogram 1 

Control of bleeding from mid-face 
fractures in multi trauma patient  

1 Oesophagoscopy for removal of 
food bolus 

1 

Fluid bolus  6 

Blood products 2 

Biers reduction of colles fracture in 
patient with multiple orthopaedic 
injuries  

1 

Inotrope or vasopressor therapy 3 Insertion of urinary catheter for 
retention in patient with lumbar 
spine fracture 

1 

Active warming in patient with ICB 
who had cardiovascular instability 
(Temp 33.8 oC) 

1 
  

ETT = Endotracheal tube NGT = Nasogastric tube GI = Gastrointestinal  ICB = Intracranial 
bleed **  and ## denotes interventions performed on the same patient 

 

Transoesophageal echocardiography was performed on a patient who had 

been intubated pre transfer for severe shortness of breath, later diagnosed as 
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cardiac failure. This patient had required Metaraminol boluses enroute to 

support BP. The transoesophageal echocardiography excluded the presence 

of a mural thrombus following which cardioversion was able to be performed 

to revert the patient’s atrial fibrillation. The remaining interventions and 

procedures will be discussed in the summary of patients that were examined 

by the expert panel.   

4.4.7 Potentially preventable deterioration  

An expert panel reviewed all cases in which observations post transfer had 

deteriorated (n=8 or 2%; 95% CI 1.0-3.9%) or where patients had required a 

critical intervention within the first hour following transfer (n=33 or 8%; 95% CI 

5.9-11.4%). A consensus approach that considered the resources available at 

the referring hospital and the minimum standards for transfer of critically ill 

patients1 was used to determine if: 

(a) The patient’s deterioration related to the quality of transfer care; 

(b) If deterioration was potentially preventable;  

(c) Transfer documentation was adequate.  

In nine of the 33 patients requiring a critical intervention, the interventions 

required on arrival to the receiving hospital were not available at the referring 

hospital (e.g. endoscopy for control of gastrointestinal bleeding). In a further 

12 patients, interventions were related to the reason for transfer. In these 

patients, pre-transfer management had followed acceptable standards and 

therefore the interventions were probably not avoidable. In the remaining 12 

patients (3%; 95% CI 1.7-5.1%), interventions related to the management of 

airway, breathing or circulation could have been provided either prior to 
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departure or in transit (2004 n=7; 2006/07 n=5). These 12 cases along with 

the eight patients deemed to have ‘deteriorated’ in transit were subject to a 

detailed review (n=20).  

Of the 20 cases subject to a detailed review, the panel determined that in 

seven cases, patient deterioration was likely to be the result of the quality of 

transfer care (Table 4.25). In these patients (1.8% of all cases), it was felt that 

deterioration may have been preventable had closer attention been paid to 

pre-transfer stabilisation and management. In an additional two cases (case 

24 and 227), airway management appeared to have been delayed. Case 24 

experienced clinical deterioration (see Appendix G for details) and later died in 

the ED. Although a delay in airway management was undesirable, the panel 

determined this patient’s deterioration was more likely to have resulted from 

evolving physiology and was therefore not preventable. Case 227 was noted, 

to have a sustained GCS ≤8 and needed airway positioning to maintain airway 

patency. Despite the low GCS and the recognised need for airway support a 

definitive airway was not established prior to transfer. Although there was no 

overt evidence of clinical deterioration and the patient survived to discharge, 

the panel determined that pre-transfer management deviated from the 

minimum standards of transfer of the critically ill patient.  

In six (1.5%) of the cases reviewed, transfer documentation was considered 

inadequate as interventions provided following the identification of a change in 

the patient’s condition, or the patient’s response to management in transfer 

were omitted. Analysis of the level of staff escort and any relationship to  
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Table 4.25: Quality of transfer care and extent to which deterioration was potentially preventable as determined by expert panel  

Case Presenting problem Age Deterioration related to quality of 
transfer care?  

Was deterioration 
potentially preventable ?  

Documentation 
adequate? 

15 Syncopal episodes at rest 83 No No Yes 
24 Fall with dense left hemiparesis 75 Possible  No No 
40 Headache, feeling generally unwell 70 No No No 
64 Chest pain with collapse ?AAA  82     No No No 
98 Chest Pain, Unstable diabetes ** 70 Yes Yes No 
168 Asthma  30 Yes Yes No 
191 Fall hitting head 83 No No Yes 
193 Motor vehicle collision with head injury 19 No No Yes 
195 Shortness of breath ?STEMI 61 No No Yes 
202 Chest pain 77 No No Yes 
227 Altered mental state GCS ≤ 8 66 No a No b Yes 
235 Chest pain VF arrest (witnessed in ED) 42 No  No Yes 
343 Collapse with ? LOC 45 No No Yes 
347 Pneumonia Neutropaenic ** 76 Yes Yes Yes 
348 Large lacerated scalp post 84 No No Yes 
368 Short of breath haemoptysis ** 82 Yes Yes Yes 
371 Asthma 40 Yes Yes No 
372 Haematemesis  ** 84 Yes Yes Yes 
381 Shortness of breath ? infective 71 Yes Yes Yes 
382 MVA – restrained driver chest injuries 80 No No Yes 
 TOTAL  Yes=7 (1.8%)   No=12  Possible  =1 Yes=7 (1.8%)   No=11 Yes=14    No=6 (1.5%) 
AAA=Abdominal aortic aneurysm; STEMI=ST elevation myocardial infarction;  AMS=Altered mental state;  MVA=Motor vehicle accident   ** Transfer after 
1800hrs and before 0800hrs a No deterioration but airway intervention delayed b Pre-transfer care deviated from minimum standards of care for critically ill            
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changes in a patient’s clinical condition, or the need for critical interventions in 

the first hour following transfer could not be performed due to inconsistent 

reporting of escort details. Four of the seven cases that the panel deemed to 

have involved potentially preventable deterioration (i.e. 1% of all transfers 

audited) were conducted outside of normal working hours (i.e. after 1800hrs 

and before 0800hrs) when the staff resources are at their lowest. These cases 

have been identified in Table 4.25. Five cases included in the panel review are 

described below to illustrate gaps or omissions in care. A complete overview 

of all cases included in the panel review are provided in Appendix G. 

4.4.7.1 Sample of cases: 2004 audit 

Case 98 was a 78 year old female transferred for management of non ST 

elevation myocardial infarction with a nurse escort. The patient was noted to 

be in complete heart block prior to departure. She had clinical signs of left 

ventricular failure pre-transfer which were treated with GTN infusion 50mg in 

50ml of 5% dextrose and continuous positive airway pressure (CPAP). 

Glyceryl trinitrate infusion and CPAP were continued enroute, however as 

oxygen supplies were low the patient was weaned onto high flow oxygen 

during transit. Other treatment remained unchanged. Pre or intra transfer 

respiratory rate and pulse oximetry values were not recorded on the 

ambulance or other transfer records retained on file.  

On arrival to the receiving hospital, the patient is described as “clammy, 

diaphoretic and tachypnoeic” with a BP of 170/80mmHg. She was given 

Frusemide 80mg intravenously and the rate of GTN increased. This resulted 

in a reduction in the patient’s respiratory rate (from 28/minute to 16/minute) 
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and resolution of bilateral lung crackles from the bases and mid zone over the 

next hour. A permanent pacemaker was inserted for complete heart block on 

the day of transfer and the patient was discharged two days later. 

Case 168 was a 30 year old with moderate to severe asthma whose transfer 

was upgraded to a priority one shortly before arriving at the receiving hospital. 

The level of staff expertise provided to escort this patient was unknown. 

Despite staff noting the patient to have laboured, rapid respirations prior to 

and during transfer, the ambulance record does not suggest that Salbutamol 

was administered enroute. Immediately on arrival at the receiving ED the 

patient required continuous Salbutamol nebulisers, Salbutamol infusion and 

first dose of intravenous Hydrocortisone. The initial assessment recorded at 

the receiving ED described the patient as having ‘laboured breathing’ and 

speaking ‘in short sentences’. She was admitted for two days before being 

discharged. 

4.4.7.2 Sample of cases: 2006/07 audit 

Case 368 was an 82 year old female transferred with ‘shortness of breath and 

haemoptysis’ which was presumed to be acute cardiogenic pulmonary 

oedema. The patient was transferred on CPAP and accompanied by a 

medical officer throughout the transfer. Systolic BP on departure was 110 

mmHg. Glyceryl trinitrate infusion was not in situ on transfer and it is unclear if 

Morphine or diuretics were given prior to transfer. In transit, the patient 

became hypertensive (SBP 190 mmHg), confused and Sp02 fell from 99% to 

91%. On arrival, the patient was noted to have bibasal crackles so non 

invasive ventilation was continued (unclear if peak end expiratory pressure 
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increased) and GTN infusion (50mg in 50ml of 5% Dextrose) commenced at 

5ml per hour with improvement in the patient’s oxygen saturation. A 12 lead 

ECG showed T wave inversion in V1, V2 & AVL with a troponin I level of 0.87 

ug/L (normal ≤ 0.2 ug/L). The patient required admission to the High 

Dependency Unit for respiratory failure complicated by idiopathic 

thrombocytopaenia and non-ST elevation myocardial infarction. She died in 

hospital 32 days later from these problems. 

Case 371 was a 40 year old female who presented with asthma secondary to 

a chest infection and was transferred on priority 2. The patient had warranted 

the insertion of an arterial line prior to transfer. On departure the patient had 

marked accessory muscle use and was given a Salbutamol nebuliser. When 

the patient did not improve, the medical escort accompanying the patient 

requested the transfer be upgraded to a priority one. On arrival Salbutamol 

nebulisers were again administered, along with an Aminophylline infusion and 

first dose of Hydrocortisone 200 mg intravenously. Arterial blood gases on 

arrival at the receiving tertiary hospital revealed hypercarbia (PaCO2 

75mmHg) and so BIPAP therapy was commenced with improvement in 

ventilation over the next few hours (PaCO2 50mmHg). Arterial blood gas 

results taken at the referring hospital were not included in transfer 

documentation. The patient was admitted to the High Dependency Unit and 

had a hospital stay of nine days. 

Case 372 was an 84 year old male transferred for management of 

haematemesis. The designation of this patient’s escort was not specified in 

the patient’s record. On departure, he was pale and cool with a respiratory 
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rate of 24 breaths per minute, a pulse of 105/min, SBP of 115 mmHg and 

GCS 14 (confused). Intravenous sodium chloride 0.9% 500ml (rate of 

administration unclear) and supplemental oxygen via nasal prongs had been 

commenced, although no Sp02 was recorded. On arrival to the receiving 

hospital ED his BP had dropped to 90/40mmHg, with a slight increase in pulse 

rate to 115/min. A fluid bolus of 500ml (from fluids that were already in situ) 

improved the patient’s GCS to 15. Shortly after arrival, a further 250ml bolus 

of fluids was required as BP dropped to 86/35 mmHg (but GCS remained 15). 

As the patient was considered unstable, an endoscopy was performed in the 

receiving hospital ED. This revealed ulceration in the oesophageous and 

duodenum. Proton pump inhibition therapy (i.e. pantaprozol) that had been 

commenced pre transfer was continued and packed cells administered in view 

of a haemoglobin of 6.1g/L. The decision to transfuse this patient was in line 

with the Australian guidelines for the appropriate use of red blood cells.192 

4.4.7.3 Missed or delayed diagnosis 

There were no instances of missed diagnosis identified and only one instance 

of possible delayed diagnosis. This involved a patient who had presented in 

2004 with chest pain, bradycardia (pulse 45/min) and a BP of 124/70 mmHg. 

On arrival to the receiving tertiary hospital ED, the admission history, ECG 

and troponin were not felt to be consistent with cardiac chest pain and a 

suspicion of biliary disease was raised. An abdominal ultrasound was ordered 

and confirmed a diagnosis of cholelithiasis. The patient was referred for 

surgical management. 
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4.4.8 Mortality  

A total of 18 of the 400 patients audited (4.5%) died following transfer. Of 

these, one died in the ED, 12 in ICU and five on the ward. A description of 

presenting conditions, mortality and cause of death for these 18 patients is 

provided in Table 4.26.1 and 4.26.2. 

Five of the 18 patients (i.e. a total of 1.3%) died within 24 hours of being 

transferred and an additional two patients (0.5%) within 48 hours of transfer. 

In six of these deaths, a poor outcome was forecast based on the nature and 

severity of patient’s neurological injury. In the remaining case, the patient had 

been transferred for the management of an abdominal aortic aneurysm (case 

55). Surgery was completed but his postoperative recovery was complicated 

by multi organ failure and a fatal extension of his aneurysm. In the remaining 

patients who died, there was also no suggestion that transfer care could have 

contributed to the outcome. It is not known if any patients who were to be 

transferred died at the referring ED. 
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Table 4.26.1: Deaths following inter-hospital transfer for 2004 audit 

Case Reason for transfer Age Mortality Destination
post ED Cause of death 

24 CVA with dense left 
hemiparesis  

74 < 1 day ED Massive ICH (unrecoverable); decision to palliate made after discussion 
with family  

55 Abdo/chest pain ?AAA   68 1 day OR/ICU Ruptured AAA: death occurred post operatively from multiple organ 
failure, haemorrhagic shock 

83 Motor bike accident 
Head injury  

19 1 day ICU Traumatic subarachnoid haemorrhage (unrecoverable), cervical spine 
injury 

50 ICH GCS 3 68 2 days ICU SAH (required craniotomy); likelihood of poor outcome discussed with 
family pre-operatively 

14 Pneumonia 89 3 days Ward Pneumonia, Respiratory failure; probable intra-abdominal malignancy   

40 Post cardiac arrest (for 
PCI) 

69 4 days ICU Multi organ failure, hyperthermia, hypertension  

48 Intracranial bleed GCS 
7  

68 4 days Ward  Massive intracranial bleed, hypertension (palliative care) 

16 Chest pain 88 5 days CCU Non ST elevation myocardial infarction complicated by pneumonia during 
hospital stay 

1 Post cardiac arrest (for 
PCI)  

57 8 days Cath 
Lab/ICU 

Hypoxic brain injury (sustained during out of hospital arrest) 

CVA = Cerebrovascular accident;  ED = Emergency Department, AAA = Abdominal Aortic Aneurysm,  OR = Operating Room, ICH = Intercranial 
haemorrhage,  SAH = Subarrachnoid haemorrhage, GCS = Glasgow Coma Score  PCI = Percutaneous Coronary Intervention 
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Table 4.26.2: Deaths following inter-hospital transfer for 2006/07 audit 

Case Reason for transfer Age Mortality Destination
post ED Cause of death 

278 SAH 21 1 day ICU Right parietal and occipital bleed with midline shift complicated by 
thrombocytopaenia; clinical evidence of tentorial herniation on presentation 
to ED

309 SAH 32 7 days ICU SAH with berry aneurysm and hydrocephalus 

347 Sepsis ? pneumonia, 
neutropaenia 

75 265 days Ward Respiratory failure 

348 Collapse ? CVA 84 5 days ICU Catastrophic stroke  

356 Head injury post 
assault 

22 < 1 day OR/ICU Brain death following traumatic brain injury (craniotomy & evacuation of 
haematoma) 

362 Collapse hitting head 
?SAH 

72 21 days Ward Intracranial haemorrhage with extension of bleed 16 days post transfer 

368 Shortness of breath, 
haemoptysis 

82 32 days HDU Respiratory failure complicated by idiopathic thrombocytopaenia and Non 
ST elevation myocardial infarction 

391 Neurosurgical review 
of confirmed ICH  

60 2 days ICU Massive intracranial bleed incompatible with life 

385 SAH 65 10 days ICU Sepsis (post clipping of cerebral aneurysm following failed cerebral artery 
coil) 

SAH = Subarrachnoid haemorrhage, CVA = Cerebrovascular accident;   ICH = Intercranial haemorrhage,   HDA = High Dependency Unit  
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4.5 PHASE THREE: TRANSFER PROCESSES, PRACTICES 
AND PROBLEMS 

The results for the final phase of this study are drawn from two methodologies, 

namely, a cross-sectional survey of staff involved in transfer care and a 

prospective observational cohort. These combined approaches provide a 

detailed description of the process for interhospital transfer, the clinical and 

organisational problems encountered and staff opinions on how these 

problems may influence patient outcome. The time involved in arranging a 

patient transfer and the number of phone calls that were required are also 

reported to illustrate some of the demands on referring hospital staff.  

4.5.1 Cross-sectional survey 

Eleven of the 12 staff invited to participate in the cross-sectional survey 

agreed to be interviewed. One participant declined to be surveyed due to 

other professional commitments. Participants were Emergency Physicians 

(n=7), a Royal Flying Doctor Service Senior Medical Officer (n=1) and senior 

ED nursing staff (n=3). All Perth metropolitan EDs for whom linked health data 

were available (i.e. those included in phase one) were represented in the 

survey sample. Each staff member held a clinical position that required 

intimate knowledge and experience of interhospital transfer processes and 

practice from 2002-2006, as well as contemporary practice. No staff withdrew 

from the survey.  
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4.5.2 Prospective cohort  

A combined total of 229 interhospital transfer episodes (n= 70, 71 and 88 for 

each respective site) were prospectively examined. This represented 63%, 

80% and 70% of the respective ED interhospital transfers conducted from 

each site during the study period. An overview of prospectively observed 

patient transfers is provided in Figure 4.14.  

 

Figure 4.14: Flow diagram outlining the prospective cohort sampling 

 

Sample characteristics of prospectively observed transfers (Table 4.27) were 

similar to those previously described in the linked health data sample with the 

exception of a lower proportion of cardiology and critical care transfers. 

Transfers not able to be observed 
[excluded] (n=96)  

Interhospital transfers conducted during period of 
observation (n= 325) 

Total observed transfers (n=229)  
 

ED-ED interhospital transfers (n=160) 69.9% 
ED-Direct interhospital transfers (n=63) 27.5% 
ED-Outpatient area (n=6) 2.6% ** 
 

**These patients were intended for tertiary admission but could not be 
accommodated due to a lack of beds. After further discussion with the 
specialist team, arrangements were made for these patients to receive 
treatment in the tertiary hospital outpatient clinic  

Data available for analysis: 
Time to transfer acceptance (n=223) 97.4% 
Number of calls involved in arranging transfer (n=229) 100% 
Degree of difficulty as perceived by staff involved (n=223) 97.4% 
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Despite the under representation of these subgroups, the problems that were 

evident prospectively were congruent with concerns expressed by clinicians 

during the cross-sectional survey. These problems are discussed later in 

section 4.5.4. 

Table 4.27: Patient characteristics  

Characteristic 
 

Tertiary 
Hospital 
ED 
(n=160) 

Direct to 
Ward 
(n=63 ) 

Out 
Patient 
Area  
(n=6 ) 

Total  
(n=229) 

Age (yrs) mean (SD) * 45 (25.5) 55 (22.5)   
ATS 1 * 6 (3.7%) 4 (6.3%)  10 (4.4%) 

ATS 2 * 33 (20.6%) 24 (38.1%)  57 (24.9%)  

ATS 3 86 (53.8%) 22 (34.9%) 1 (16.6%) 109 (47.6%) 

ATS 4 34 (21.3%) 13 (20.6%) 5 (83.3%) 52 (22.7%)  

ATS 5   1 (0.6%) --  1 (0.4%) 

Specialty referred to     

   Cardiology 8 22**  30 (13.1%) 

   General Surgical      

     Gaps in onsite service # 33 6  39 (17.0%) 

     Required tertiary level care 8 0  8 (3.5%) 

   General Medical 21  6   27 (11.8%) 

   Orthopaedic 27  0 3 30 (13.1%) 

   Plastic Surgery 22  3  1 26 (10.9%) 

   Intensive Care  3  7   10 (4.3%) 

   Neonatal Intensive Care 0 2   2 (0.9%) 

   Vascular 1  3   4 (1.7%) 

   Cardiothoracic 4  0  4 (1.7%) 

   Urology/Renal 7  3   10 (4.4%) 

   Other 17  11  2 30 (13.1%) 

   Tertiary hospital ED opinion 9  0 0 9 (3.9%) 

Mode of transfer     

   Ambulance  116  49  165 (72.0%) 

   Private car/taxi 44  11  6  61 (26.6%) 

   Retrieval service  3  3 (1.3%) 

* p=<0.05    ** 12 of these patients were transferred to a private hospital  # could have been 
managed onsite if general surgery service was available 
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Interhospital transfer was initiated by all designations of medical staff and on 

occasion a Nurse Practitioner (Table 4.28). The ambulance priority requested 

by the clinical lead was used to categorise transfer urgency. As only one 

patient in the prospective cohort had a transfer urgency of ‘immediate’ (priority 

one ambulance) this was combined with ‘urgent’ transfers (priority two) for all 

analysis. Non-urgent transfers were those with ambulance priority three or 

four as described in Table 3.1.  

 

Table 4.28: Proportion of patient transfers by designation of referring staff and 

urgency of transfer 

Designation of referring staff Non urgent Urgent  Total (%) 

Physician 27  20* 47   (20.5%) 
Registrar 73  40 113 (49.3%) 
RMO/intern 50  9 59   (25.8%) 
Nurse Practitioner 10  0 10   (4.4%) 

Totals  160 69 229 (100%) 

* included one patient with transfer urgency of ‘immediate’  RMO = Resident Medical Officer 

 

4.5.3 Transfer processes and practice 

Surveyed staff indicated that the process for arranging interhospital patient 

transfer has changed significantly since 2002. “Back then, there was a culture 

of accepting patients via the tertiary hospital ED, or not at all.” [Interview 2] 

….”Bed capacity was not yet an issue …” [Interview 1]  and patients were not 

delayed because of tertiary hospital activity or ED overcrowding. In the years 
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that followed, a combination of historical trends shaped the transfer process 

into that which exists today. These are outlined in Table 4.29. 

To accommodate these trends, the process for interhospital transfer has 

changed over time with a formalised interhospital transfer policy implemented 

in 2007. A summary of the current process for arranging an interhospital 

patient transfer from the perspective of the referring and receiving hospital as 

described by surveyed staff and observed in the prospective cohort study is 

provided in Figures 4.15.1 and 4.15.2 respectively. Processes that were 

added in 2007 to respond to bed capacity crises or ambulance ramping are 

shown in Figure 4.15.3.  

One element of the process that has not changed is the ability of referring staff 

to directly access the tertiary hospital Duty Emergency Physician. This role 

has provided advice where onsite expertise has been limited, or a second 

opinion was desired. Prospective data suggests this service is well utilised, 

especially when specialist teams are not immediately accessible. 
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Table 4.29: Historical trends influencing the transfer process  

Year Key Change 

2002-04 Access block rates in tertiary hospital EDs increase from 20-40%.193  

Presentation rates to Perth EDs increase by an average of 5.3%.177 2002-05 
Staffing levels and skill mix in non-tertiary hospitals improve to provide 
Emergency Physician or Registrar (typically FACEM trainee) level staff 
as clinical lead. Most sites extend anaesthetic service to 24 hours/7 
days a week. Onsite diagnostic facilities improved (e.g. CT scanner, 
extended pathology laboratory hours) along with access to equipment 
required to manage critically ill patients (e.g. Oxylog 3000, monitors 
capable of invasive haemodynamic monitoring). 

2004/05 Public and many private hospitals capture radiology images in digital 
rather than film format via the Picture Archive Communication System 
(PACS). This allowed diagnostic images to be distributed across the 
public health network and viewed by receiving specialists as part of 
the initial referral. Private radiology services are not integrated with the 
public system but can be linked with some manual system inputs. 

2005/06 Formalised approach to bed management processes enforced at 
tertiary hospitals. Specialty staff required to confirm bed availability 
before accepting a patient. Tertiary hospital ED staff no longer 
prepared to ‘board’ patient transfers without prior negotiation.  

2006 ‘No Ambulance Bypass Rule’ enacted for tertiary hospitals. 

2006 Emergence of ambulance ramping (in response to no bypass rule) 
This meant patients arriving to an ED by ambulance remained in the 
care of ambulance staff until they could be safely accommodated.  

2006 Introduction of the Ambulance Distribution Coordinator role to oversee 
ambulance distribution across metropolitan area and avoid need for 
diversion. 

2007 Concerns regarding the potential risks of delayed transfer in patients 
requiring urgent tertiary care prompted hospital executives to 
implement a metropolitan wide policy capping delays to a maximum of 
four hours after the initial referral. In the event of extreme 
overcrowding in the tertiary hospital ED, the Duty Emergency 
Physician may seek permission from the Medical Director to negotiate 
with the referring hospital for a delayed transfer beyond four hours if 
the patient’s condition is not time critical.168 

2007/08 Tertiary hospital EDs introduced the ED Transfer Coordinator role to 
facilitate transfer/admissions. This role is performed by a senior ED 
nurse who in some sites intercepts transfer calls to the ED to free up 
the Duty Emergency Physician for clinical care. Where clinical advice 
is required calls are redirected to the Duty Emergency Physician. 

2009 ‘Four Hour Rule’ initiative commenced (April). 

2010 Standardised process introduced for enacting ambulance bypass at 
non-tertiary hospital EDs – involves communication with Ambulance 
Distribution Coordinator and capped time on bypass to 2 hours.194 

2011 Moves to introduce a single radiology imaging system across WA 
health currently in progress.  
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Figure 4.15.1: Current process for arranging an interhospital transfer – referring hospital responsibilities  

SMO = Senior Medical Officer    SJA-WA = St John Ambulance staff

Contact switchboard at receiving 
hospital (Refer to Figure 14b) 

Liaise with Emergency Physician if patient assessment identifies 
indication for transfer -

Pre-transfer stabilisation & 
management  

Patient transferred 

Management 
advice  

Private car/taxi 

Transfer accepted  

Patient stable, no 
escort required 

Road ambulance  

Unstable but not 
critically ill  

Transfer declined as bed 
capacity exceeded 

Contact switchboard at 
alternative hospital(s) to 

locate specialist bed 

SJA +/- nurse escort 
upgrade prn 

SJA + SMO +/- 
nurse escort  

If SMO not available in ED consider 
on call Anaesthetist, or if transfer 

NOT time critical engage CareFlight* 
(* option only available at some 

sites)

Step 1 

Coordinate transfer logistics 
• Mode of transport 
• Escort (if required) 
• Equipment & supplies 
• Documentation & imaging 
• Communication with family & staff 

Step 3 

Critically ill 
transfer

Referral consultation 
(may involve multiple 

staff) 

Handover to receiving 
staff 

Retrieve equipment & 
return to home site

Prior to contacting receiving 
hospital consider if accessing 
care at private health facility a 
viable alternative. Pursue this 

option if available. 

If patient time-critically 
contact Director of Clinical 

Services 

For critically ill 
transfers: make 
contact with receiving 
site & advise of 
significant changes in 
patient’s condition 

Consider need for 
ambulance diversion 
during SMO absence 

Step 2 
Escalate referral 
to Consultant or 
Director of Clinical 
Services if 
process becomes 
frustrated 

Negotiate timeframe for transfer 
Step 4 

to reflect bed availability



 

 

C
hapter 4: R

esults                                                                                                                         P
age 200 

Figure 4.15.2: Process for arranging interhospital transfer – receiving hospital responsibilities  
NOTE: If Specialty Registrar is not available, referral calls may be diverted to the Duty Emergency Physician 

Inpatient referral 

Referring hospital contacts switchboard at receiving hospital 

Duty Emergency 
Physician  

Patient accepted and 
transfer details entered 

into EDIS ‘patient expects’ 

Specialty Registrar  

Non time-critical transfer  

Patient Transferred 

Registrar accepts patient and notifies 
Bed Manager 

In some tertiary 
hospitals, non-

critically ill patients 
referred between 
22:00 and 08:00 

hours may be 
requested to remain 

at referring site 
overnight. Bed 

Manager to advise 
when bed available 

next day 

Time-critical transfer  

Registrar accepts patient & advises 
hospital to send patient to ED. If ICU 

admission may go direct if bed 
available 

Registrar informs Duty Emergency 
Physician and Bed Manager of 

patient expect 

Duty Emergency Physician entered 
transfer details into EDIS ‘patient 

Step 1

Patient 
advice given 

Timeframe for transfer negotiated with referring 
hospital after considering bed availability and 

patient needs 

If bed delay > 4 hr expected referring 
staff asked to negotiate transfer time 

with Duty Emergency Physician  
Critically ill patient’s must be 
accommodated within 4 hours 

Step 2

Registrar notifies referring staff of 
estimated timeframe for transfer after 

liaising with Bed Manager 

Specialty Registrar 
not contactable or 

advice needed 

Step 3

Bed Manager 
adds patient 

to bed list
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Figure 4.15.3: Process for interhospital transfer when receiving hospital bed capacity is exceeded or ambulances are ramped 

 

No inpatient bed or alternative hospital 
available  

Receiving hospital bed capacity exceeded /ambulance 
ramping 

Bed is available for direct 
admission or alternative bed 

accessible in another hospital 

Time-critical Transfer  

Senior Medical Officer contacts 
receiving hospital’s Director of 

Clinical Services (via Switchboard) 

Transfer accepted  

In Hours:
Senior Medical Officer informs Clinical Nurse 
Manager/Specialist & Duty Emergency Physician. Duty 
Emergency Physician informs referring hospital’s 
Director of Clinical Services. 
 
After Hours: 
Senior Medical Officer informs Area Health Service 
Director who contacts Director of Clinical Services 
/Executive on call. 

Non time-critical transfer  

Transfer delayed for 4 hours 

Executive on call contacts Senior 
Medical Officer to communicate 

management plan 

Transfer declined 
Critically ill patient 

If no bed at 4 hours 
patient transferred via 

tertiary hospital ED 

Non Critically ill patient 
delayed until ramping 

ceases or direct 
admission is possible 

Patient transferred  
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4.5.4 Problems in transfer care 

Despite the changes that have occurred to the transfer process over time, 

survey responses revealed a number of problems continue to influence 

transfer care. These problems are listed in Table 4.30 and their perceived 

influence on patient outcome or system efficiency are now described. Most 

problems that may be experienced by referring hospital staff were also evident 

in prospectively observed transfers. Problems that may arise at the receiving 

tertiary hospital were not prospectively assessed. 

 

Table 4.30: Problems in transfer care 

Referral process 
1. Dual referral networks add unnecessary complexity to the referral process for one 

hospital 
 
2. There is no uniform number to ring: 

a. Specialist staff (particularly surgical teams) can be difficult to access; 
b. Transfer acceptance is contingent on bed availability but there is no 

mechanism to assess bed state prior to initiating a referral (especially 
critical care transfers). 

c. Transfers involve a number of health professionals 
 

3. The demands associated with arranging interhospital transfer are not insignificant: 
a. Some transfers require numerous phone calls, significant time and 

resources to arrange; 
b. If a specialist bed is not available staff need to make additional phone 

calls to other hospitals until a bed can be located; 
c. The administrative aspects of transfer (e.g. phone calls, locating a bed, 

faxing records) absorbs resources that could otherwise be focused on 
direct care needs. 

 

4. Referral handover:  
a. Is viewed by some receiving staff as deficient in structure, clarity and 

relevance;  
b. There is no agreed minimum level of information required; or format of 

how information should be presented 
c. Referring staff perceive pressure to ‘sell’ patients in order to gain access 

to an appropriate level of care/resources. 
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Table 4.30: Problems in transfer care cont’d. 

Communication and coordination process 
5. Transfers rely on staff having knowledge of the services and resources available 

in referring hospitals:  
a. Seniority and staff expertise is required for effective problem solving and 

providing patient-centred care 
b. Where transfers are delayed or complex referring staff perceive a 

reluctance by receiving staff to escalate discussions to involve Consultant 
staff 

 
6. Bed management issues: 

a. Processes for disseminating bed management information vary at each 
site, and between staff; 

b. How beds are allocated is not transparent; How are patients in the queue 
prioritised?  

 
Transfer process 
7. Tertiary hospital capacity issues and access block delay transfer and have 

potential to disadvantage patients presenting to a non-tertiary hospital ED. 
 

8. Patients requiring transfer to a critical care area require significant resources: 
a. When delayed, it is difficult for referring hospitals to sustain the level of 

care these patients require; prolonged delays can overwhelm the available 
resources;  

b. Referring hospital EDs are challenged to provide an appropriately skilled 
escort for critically ill patients without compromising the responsiveness of 
the referring ED or impairing management of other patients; 

c. Referring staff perceive there is a lack of support to help find a vacant 
critical care bed;  

d. Referring staff perceive the contingency plan for when ICU bed capacity 
has been reached in all tertiary hospitals is undefined. 

 
9. Gaps or limitations of service available at non-tertiary hospitals contribute to the 

volume of transfers. 
 

Documentation and transitions in care 
a. Handover ‘quality’ following ED-ED interhospital transfers is compromised 

by multiple handovers; 
b. The standard of transfer documentation is poor; 
c. ED-ED interhospital transfers that are not critically ill are perceived to 

duplicate care and are an inefficient use of resources; 
d. If staff are not vigilant there is potential for patients to deteriorate before 

review by the specialist team.  
 

Feedback and audit cycles 
e. There is a perceived lack of constructive feedback to referring staff 

regarding their part in the transfer process; 
f. Audit activities currently focus on processes undertaken by either the 

referring or receiving hospital rather than viewing the activities as part of a 
continuum. 
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4.5.4.1 Referral process 

4.5.4.1.1 Dual referral networks 

In most instances, referral networks are well established, unambiguous and 

align with the hospital’s geographic location. However, for one non-tertiary 

hospital in the Perth metropolitan area, referral networks are less clear. 

Geographical divisions have resulted in this hospital being part of the North 

Metropolitan Health Service. However, many of its operational links rely on 

historical networks with a tertiary hospital in the South Metropolitan Area 

Health Service. Consequently, this site operates within a dual network for 

interhospital transfer where staff refer to a tertiary hospital in the North 

Metropolitan Area Health Service on two days of the week, and another 

tertiary hospital in the South Metropolitan Area Health Service on the 

remaining five days. The rationale for maintaining this dual network is vague, 

though appears to have originated as a transitional arrangement following the 

rezoning of health services in 2005. For whatever reason, continuing this 

arrangement adds a layer of complexity to the transfer process that all staff 

involved in this study perceived as unnecessary.  

“We have a split responsibility between [named hospital A and 

hospital B] for referrals… so it depends on which day of the week it 

is. Ramping status also affects whether you can get them [the 

patient] out. Where there are delays, this can cause disagreements 

between hospitals as to who should take the patient. Does a patient 

who was referred yesterday to site A when there were no beds wait 

for a bed at that site, or can they be referred to site B today?” 

[Interview 3] 
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4.5.4.1.2 There is no uniform number to ring to arrange a transfer 

Surveyed staff and those involved in arranging prospectively observed 

transfers maintained the process for contacting specialist staff was 

convoluted. There was no uniform number to ring to arrange a transfer, so 

communicating with specialist staff relied on the receiving hospital 

switchboard locating staff, or providing a direct mobile telephone contact. This 

was not always straightforward. One surveyed staff member shared the 

following anecdote to illustrate how this influenced practice. 

“ …a person with a ruptured, dissecting aneurysm, 45 year old 

thoracic dissection looks awful but still has a BP. First phone call to 

Cardiothoracics says ‘no that’s Vascular’…next call to vascular 

says ‘no that’s Cardiothoracics’ the next conversation with Vascular 

(with the consultant in the background)…says ‘that is probably 

Vascular but we don’t do endoluminals here, send them elsewhere. 

Then you are on to institution B. The next phone call to 

Vascular…can’t track them down; they are nowhere to be found on 

mobile or anywhere else. Next call to Cardiothoracics ...same deal. 

Next call to the Vascular Consultant on call who abuses me [the 

referring Dr] because they maintain they are not on call –– they are 

elsewhere doing endoluminal procedures. Next call to switch… 

‘…did you put me through the right Consultant who is on call?’ - 

and they say ‘yes’. So at this point what do I do? I have a 45 year 

old who is going to die and I am now at a point where I have made 

6-7 phone calls to about 8 different people and so you end up just 

speaking to the ED. We have to transfer, we have to start moving 
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them [underscore reflects emphasis by interviewee]. We can try 

enroute to keep tracking these people down but that is what 

happen - and that can be what is enormously frustrating.” [Interview 

7] 

Referring staff in the prospective study reported difficulties reaching specialist 

teams in 18 transfers (8%). Fourteen of these transfers involved surgical 

specialties. This supported the view of surveyed staff that surgical staff were 

harder to reach than other specialties: 

“…they [the surgical teams] are supposed to arrange for someone 

to cover their calls when in theatre but this doesn’t often happen.” 

[Interview 7] 

Prospectively, there were multiple anecdotes where surgical staff had 

arranged for a secretary or Resident Medical Officer to take calls on their 

behalf. However, as these staff did not have the authority or expertise to 

accept referral calls they only served to increase the number of people 

involved in the communication process. Referring staff were still required to 

wait for a return call at the conclusion of the Registrar’s surgical case, and 

sometimes (n=5) needed to initiate follow-up telephone call(s) to progress the 

referral. Where urgent surgical intervention was required, difficulties reaching 

surgical staff presented a potential for adverse outcome due to delayed 

intervention. Delays experienced by patients with non-urgent conditions were 

not detrimental to patient outcome.  
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There was only one instance of delay (case 207) in a critically ill surgical 

patient in the study cohort. This case is described in Section 4.5.5.1 Time to 

transfer acceptance. In addition to delayed intervention, this case illustrates 

the potential for an adverse event when staff are distracted by the 

administrative responsibilities of transfer care. 

4.5.4.1.3 Transfer acceptance is contingent on bed availability 

Transfer acceptance is contingent on bed availability which was not 

guaranteed in a climate of high tertiary hospital bed occupancy and ED 

overcrowding. However, referring hospital staff had no mechanism for 

confirming the availability of a specialist bed prior to initiating a referral. When 

capacity at the primary receiving hospital had been exceeded, this resulted in 

the need to make additional telephone calls to another hospital(s) until an 

available specialist bed was located. The implications of this were most 

evident when arranging critical care transfers and will be discussed under 

Section 4.5.4.3 Transfer process. 

4.5.4.1.4 Transfers involve a number of health professionals 

In addition to communicating with the receiving specialty team, referring staff 

were often asked to liaise directly with bed management staff as a condition of 

transfer acceptance (rather than being advised when a bed would be available 

by the tertiary hospital staff). If access to a bed was delayed, referring staff 

also needed to liaise with the tertiary hospital ED staff to negotiate an ED-ED 

transfer.  

Where there was uncertainty about which speciality team would manage the 

patient it was necessary for referring staff to ensure all parties that may need 
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to contribute to patient care were fully informed and agreed to the plan of 

management prior to transfer. This involved communicating with several 

specialties and negotiating who would assume responsibility for the patient 

subject to the outcome of pending investigations. For example, a patient with 

an abdominal aortic aneurysm who required further diagnostic imaging to 

determine if surgical intervention was required was discussed with General 

Medicine, Vascular and ED staff at the tertiary hospital. The General Medical 

team had agreed to manage the patient if imaging did not support the need for 

surgical intervention.  

Tertiary hospital ED staff played a key role in facilitating patient care once the 

patient arrived to the tertiary hospital and followed-up specialty teams when 

imaging was completed. Critically ill patients who required numerous 

specialities to contribute to patient care also required referring staff to liaise 

beyond the admitting specialty when arranging a transfer. The time and 

human resources involved to achieve this level of consultation with tertiary 

hospital staff was substantial. Staff questioned whether this level of 

consultation was justifiable. The general consensus was that if 

communications were limited to the receiving specialty team, significantly 

more local resources would be conserved to support direct patient care. This 

would limit the potential for adverse events that may otherwise arise when 

senior staff resources are diverted to meet the administrative aspects of 

transfer. 



 

Chapter 4: Results Page 209  

4.5.4.1.5 Quality of initial referral information 

Although there was consensus amongst surveyed staff that most patient 

transfers were necessary, the structure, clarity and relevance of information 

provided during the initial referral was often perceived as deficient by those 

working in receiving hospitals. This made receiving referrals arduous and at 

times frustrating. 

“You are relying on discussion about a patient you haven’t 

examined…”  [Interview 4] “...getting information is a long and 

laborious process.” [Interview 1]  

“You have to drag information out…”  “…sometimes you have to 

demand specific details. There is a large problem with time 

pressure. To do it [extract the necessary information] effectively 

might take 20 minutes but on a busy shift I feel I have no more than 

a couple of minutes to take the call because of workload on the 

floor. So, sometimes I am blunt and I cut people off to get a broad 

idea of what is going on knowing full well that the patient needs to 

be fully assessed when they get here. It is a waste of my time to sit 

and listen to details about a patient who clearly needs to come [to a 

tertiary hospital] and whose condition will have changed by the time 

they arrive, or whose condition I may interpret differently when they 

arrive.” [Interview 4] 

Observed referral handovers differed according to staff communication styles. 

Although there were common elements of information provided, the way 
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information was structured varied. Satisfaction with the quality of the referral 

handover by tertiary specialist staff was not prospectively assessed. However, 

several Resident Medical Officers responsible for referring prospective 

transfers expressed a lack of confidence when deciding how much detail to 

communicate at referral and how to present this information coherently. 

Comments received from all designations of staff involved in referring 

suggested that expectations and opinions of what constituted adequate detail 

varied with each specialty. There was no agreed minimum level of information.  

“…you talk to one person and they only want the bare bones details 

to justify admission….then another specialty wants every detail on 

the patient medical and social history, every investigation…” 

[Comment from Registrar during prospective study] 

Disparate expectations of what was ‘necessary’ to handover was perceived to 

hamper communication, delay the time to transfer acceptance and therefore 

time to definitive care.  

4.5.4.1.6 Pressure to ‘sell’ the patient 

During prospective study, referring staff at all levels of expertise indicated they 

were acutely aware that how they communicated information could influence 

whether or not a referral was accepted. Where a diagnosis was clear, referral 

was usually straightforward. However, where there was diagnostic ambiguity 

but the patient was inappropriate to discharge, the referral conversation 

became more problematic. These comments were akin to those obtained from 

staff surveys and are summed up by the following quote:  
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“It is not acceptable to say they are ‘really sick’ but we don’t quite 

know what is going on, even if it is self-evident the patient needs 

tertiary care. There is definitely pressure to sell the patient!” 

[Interview 7]  

One staff member in the prospective study noted: 

 “…you have to anticipate all the reasons your patient might be 

refused by a specialty team. You do investigations to rule out all the 

serious [emergency] conditions but there comes a time where ED 

has to hand over care and other investigations should be done by 

the team….”  

Surveyed staff perceived the pressure to ‘sell’ the patient increased when 

tertiary hospital bed capacity was exceeded, even when the patient met 

criteria for transfer [Interview 2, 3, 5 & 6]. Consequently, emphasising patient 

details that would help ‘sell’ the patient and remaining silent on others that 

may confuse the picture was a technique employed to gain transfer 

acceptance. Being honest was not always perceived to be in the patient’s best 

interest [Interview 2, 3, 5 & 7]. Tertiary hospital ED staff suspected that details 

were sometimes “…conveniently forgotten at the time of referral”’ [Interview 5] 

to help get the patient out of the referring ED because they could not be 

managed at the site of origin.  

4.5.4.2 Communication and coordination processes 

Communication issues were perceived by all staff involved in phase three of 

this study to be central to the problems experienced during transfer care. They 
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arose in 54 prospectively observed transfers (23%) and manifested at all 

points in the process. Problems arose when specialist staff could not be 

reached, information was incomplete or inaccurate (e.g. referral), difficult to 

obtain (e.g. results of investigations), poorly disseminated (e.g. bed 

information) or where there was ambiguity (e.g. who would assume 

responsibility for patients with undifferentiated conditions).  

The number of health professionals involved in the transfer process (e.g. 

specialist teams, tertiary hospital ED and bed management staff) added to the 

complexity of the process and potential for miscommunication. Aside from the 

problems noted under the referral process, circumstances that were perceived 

to test communications were getting information to the right person, the 

absence of senior staff involvement in complex or delayed transfers, and bed 

management processes. These issues are now described. 

4.5.4.2.1 Getting information to the right person  

All but one of the surveyed staff who worked in a non-tertiary hospital ED 

(n=5) perceived getting information to the right person when relying on 

facsimile was not always straightforward. Information sent to tertiary hospitals 

was frequently mislaid. The most common example used to illustrate this 

problem was the faxing of ECGs to gain acceptance for a patient to have an 

emergency PCI. Prospectively, this issue was observed in two of the five 

transfers referred for PCI. In each case, the ECGs that had been sent to the 

nominated fax number were ‘lost’ in the system, only to be found again after 

the second or third copy of the ECG had been sent. The loss of these faxes 

delayed the acceptance of each patient for emergency intervention by 20 
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minutes. Given the time sensitive nature of PCI in acute ST elevation 

myocardial infarction this delay clearly had potential to adversely influence 

outcome. Additionally, the need to resend information increased referring staff 

workloads and distracted them from other clinical priorities. 

4.5.4.2.2 Seniority and expertise matters!  

In complex cases, or where tertiary hospital issues resulted in long transfer 

delays there was consensus amongst surveyed staff that Consultant staff at 

referring and receiving hospitals should play an active role in managing 

patient transfers.  

 “…When Consultants speak directly to each other, difficulties can 

be openly discussed and options to ensure the patient gets the care 

they require explored. If transfer must be delayed, staff can be 

provided with instructions to guide management in the referring 

hospital and an ongoing link to specialist advice maintained during 

periods of delay” [Interview 7]. 

However, referring hospital staff perceived that even when delays were 

inevitable, there was often no opportunity to speak with the receiving 

Consultant. This was perceived to detract from the quality of patient care. The 

perception by referring staff was that tertiary hospital Registrars resisted 

escalating discussions to their Consultants. The general sentiment amongst 

surveyed staff was: 

“…if there are no beds a specialty Registrar will say I can’t accept 

the patient until there is a bed….”  [Interview 7]. “… They [specialist 
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Registrars] focus on the patient’s disposition” rather than patient 

care [Interview 8].  

Additionally, surveyed staff perceived the transient status of the tertiary 

hospital Registrar resulted in limited corporate knowledge and familiarity with 

the level of service available in a non-tertiary hospital. This hindered problem 

solving and sometimes led to suggestions for patient management that were 

felt to be unrealistic for a non-tertiary hospital [Interview  2, 4, 5, 7 & 8].  

“….they [the Registrars] are unable to develop alternative 

management plans” [Interview 8].  

Prospectively, there were several requests for unstable, acutely ill patients to 

be observed overnight in a ‘high dependency ward’. As no such ward existed 

at the referring hospitals, the default was that the patient was held in the ED. 

This placed a significant drain on ED resources. In all instances, these 

suggestions had been made to circumvent transfer when the tertiary hospital 

bed state was critical (i.e. during bed state black alerts).  

Within the prospective study sites, staff of all designations seemed 

comfortable acknowledging when they had reached the limits of their practice 

in respect to facilitating a patient’s transfer. Referring staff openly sought 

advice from senior staff to resolve problems they encountered. Even with this 

support, five prospectively observed interhospital transfers (2%) were 

escalated to the referring hospital Duty Emergency Physician to assist 

problem solving.  



 

Chapter 4: Results Page 215  

4.5.4.2.3 Bed management issues 

The dissemination of information to, and between staff involved in managing 

beds, was a point of dissatisfaction amongst surveyed staff at all study sites. 

At times, inaccurate information about bed state was perceived to result in 

disorganisation and inefficiency as illustrated by the following quote: 

“I have done some post cardiac arrest transfers where we have 

been told by ICU [who were expecting the patient] to go straight 

through to ICU, but we don’t because when we arrive and go up to 

ICU we get sent back down to ED because the bed isn’t ready. So 

you give a handover and transfer the patient onto the bed [in ED] 

and you then get a phone call from ICU to say the bed is ready!” 

[Interview 3]. 

Referring hospital staff also claimed that details about patients who were 

awaiting direct transfer would frequently get lost, or were removed from the 

tertiary hospital ‘transfer pending available bed‘ list at the end of the day. The 

following quote summarised opinions: 

“…you’d ring up the next day and say this patient is still waiting to 

be transferred and they [tertiary bed management staff]  would say 

I have no record of it…so then the patient would be put back on the 

list even though they had already been waiting with us for 24 

hours…”  [Interview 2]. 

One example provided by surveyed staff involved a patient with emphysema 

who waited five days for a bed because the paper-based message about his 
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transfer got lost several times over a weekend. 

Processes for logging and disseminating information about patient transfers 

varied from hospital to hospital, and sometimes between staff. In recent years, 

a range of electronic bed management systems have been introduced across 

the metropolitan area. This has not improved access to bed state information 

in referring hospitals. Additionally, as there is no integration of systems 

between tertiary hospitals it is difficult to get a global overview of bed 

occupancy and demand.  

The process for how beds are allocated is not transparent. Patients wait in a 

bed queue in various locations around the hospital. There are queues for 

patients in the tertiary hospital ED, booked admissions, transfers out of ICU or 

emergency theatre, and of course, those requiring interhospital transfer. If a 

system for triaging these groups does exist, this was not widely known by 

surveyed staff and those involved in the prospective study. Not knowing when 

a patient would depart made it difficult to ensure resources required to support 

care were sustained. 

4.5.4.3 Transfer process 

4.5.4.3.1 Pre-transfer care 

There were no observed deficiencies during the initial assessment and 

stabilisation of prospectively observed transfers. In critically ill patients, initial 

management followed advanced life support guidelines and best practice 

recommendations for individual conditions (e.g. acute coronary syndrome) 

which were readily accessible via the health intranet. Prior to departing the 
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referring ED, clinically significant deterioration that prompted intervention 

occurred in four patients (1.7%). These cases are summarised in Table 4.31.  

In case 147, the completion of initial investigations (i.e. formal blood glucose 

and white cell count) were delayed because the ED had exceeded capacity 

and the demands of newly arriving patients meant the Registrar attending this 

patient was also concurrently managing a number of other seriously ill 

presentations. The surge of high acuity presentations also delayed the 

performance of repeat physiological observations in this patient which 

ultimately alerted staff to the patient’s deterioration. Case 50 had a primary 

presentation of urinary retention but developed severe chest pain associated 

with pallor and loss of pulses to lower limbs during his ED stay. Further 

investigation led to a diagnosis of thoracic dissection.  

 

Table 4.31: Patients in prospective sample who deteriorated prior to departure 

Case Age Reason for transfer Urgency Deterioration 

50 77 Thoracic dissection 
 
 

Urgent Progressive tachycardia, 
hypertension and shock despite 
medical management (Fentanyl, 
β-blocker, hydralazine) 

147 62 Foot ulcer (Past 
history of Type I 
diabetes) 

Non 
urgent 

Temp 38.5oC BP <90mmHg and 
complaining of dizziness P 110 
(previously 76/min) RR 22, 
Lactate 5.0 mmol/L Glucose 
19.1 mmol/L. Given Actrapid 20 
units subcutaneously 
Managed for severe sepsis 

207 81 Altered mental 
state ?cause GCS 
3  

Urgent Onset seizure activity with sinus 
bradycardia 35/min SBP 
88mmHg. Treated with 
Midazolam bolus   

212 35 Acute psychosis  Urgent Increasing agitation despite oral 
sedation prompted code black 
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4.5.4.3.2 Delay to transfer after gaining ‘acceptance’  

Surveyed staff perceived that when patients were accepted for transfer, 

hospital capacity and access block often delayed their departure from the 

referring hospital ED. Delays involving high acuity patients were of greatest 

concern due to difficulties sustaining the required level of care without 

adversely affecting the management of the ED.  

“They [the tertiary hospital] might say yeah, we’ll have a bed for 

them this afternoon but you’d have at least four hours of looking 

after an intubated patient before there would be a bed for them. 

You couldn’t get them to a tertiary ED because they were so 

crowded …they already had enough work to do”. [Interview 2] 

Prospectively transferred patients spent a median of 4 hours 13 minutes (IQR 

2:34-6:53) in the referring ED before being transferred. Differences in median 

ED LOS were similar (Mann Whitney U test p=0.343) for transfers routed ED-

ED (median 4 hours 27 minutes, IQR 3:04-8:40) or ED-Direct (median 4 hours 

3 minutes, IQR 2:34 -6:53). In both subgroups, ED LOS was notably longer in 

the prospective cohort than in linked health data sample (2002-2006) 

examined in the first phase of this study. This is likely to reflect the decreasing 

availability of tertiary hospital beds. 

Ten percent of prospective transfers (n=22) waited more than four hours after 

transfer acceptance before they were transferred. As this exceeded the 

accepted time for transfer in local policies168 these transfers were classified as 

‘delayed’ (Figure 4.16). 
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Although few ‘delays’ involved urgent transfers when they occurred, a 

significant redirection of referring hospital resources was required to meet 

patient care demands beyond the resuscitative phase. The capacity of 

referring hospital EDs to maintain levels of care were challenged when more 

than one high acuity patient was being managed concurrently, or one or more 

of these patients experienced a delay to transfer. 

 

 

Figure 4.16: Time to transfer for urgent and non urgent transfers 

 

The two factors that were significantly associated with longer time to transfer 

in the prospective cohort were advancing age (i.e. > 65 years) and time to 

ambulance arrival. Transfer time also increased when the daily access block 

rate at the receiving tertiary hospital was greater than or equal to 20%, but this 

only approached statistical significance (Table 4.32).  
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Ambulance ramping may have contributed to transfer delays as ambulance 

crews are not tasked to attend ED-ED interhospital transfers if the tertiary 

hospital ED is ramping. However, due to difficulties verifying ramping status 

prospectively, the relationship between delay to transfer and ramping could 

not be analysed. 

 

Table 4.32: Factors influencing time to transfer after transfer acceptance 

Factor N Median time to 
transfer (hh:mm) 
[IQR] 

Mann Whitney U 
test 

Age    
> 65 years 66 1:15 (0:45 - 2:25)  
< 65 years 157 0:54 (0:18 - 1:55) p=0.007 
Route of transfer**    
ED-Direct 59 1:20 (0:33 - 2:22)  
ED-ED  159 0:57 (0:24 -2:07) p=0.281 
Transfer urgency    
Non urgent 155 1:03 (0:24 - 2:15)  
Urgent 68 0:56 (0:25 -1:41)  p=0.368 
Time to ambulance arrival     
ED-Direct 52 0:37 (0:20 - 1:25)  
ED-ED  116 1:04 (0:35 – 1.52) p=0.011 
Tertiary hospital daily access    
< 20% 94 0:52 (0:19 - 1:52)  
≥ 20%  129 1:07 (0:33 – 2:14) p=0.063 

** Five patients were transferred via private car to the outpatient clinic 

 

A summary of all ‘delayed’ transfers (i.e. those where time to transfer following 

transfer acceptance was > 4 hours) and factors that contributed to delays is 

provided in Appendix H. Time to booking an ambulance did not contribute to 

delay as the mean time from transfer acceptance to booking an ambulance 
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was less than five minutes. The exception involved patients who required 

additional management (e.g. CPAP) to achieve adequate pre-transfer 

stabilisation. These delays were categorised as ‘other delay’ (Appendix H). 

The final concern regarding delayed transfers that was raised by some 

surveyed staff was that once a patient was accepted for transfer and 

‘packaged’ ready to depart, referring staff could build a mindset that the 

patient’s needs have been met.  

“…you think they are sorted’ [Interview 1] “Doing follow-up blood 

tests and ongoing care can be neglected because you are 

expecting the patient is going to leave” [Interview 2].  

This combination of factors was perceived to increase the risk of an adverse 

event which could subsequently influence patient outcome.  

4.5.4.3.3 Critical care transfers 

Surveyed staff and those involved in the prospective study indicated that 

managing the workload associated with critical care transfers was challenging 

in a non-tertiary hospital ED environment. Although the skill mix in these EDs 

had improved over time, staff perceived that providing suitably experienced 

staff to escort critically ill patients was difficult while also responding to other 

workload demands.  

 “…total caseload at peripheral sites has increased a lot but staffing 

levels (nursing and medical) haven’t kept up. So medical escort and 

the capacity to escort is a big issue” [Interview 5]. 
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During the prospective study there were 49 critical care transfers. Referring 

hospital staff accompanied 16 of these patient transfers (32.6%) with 

paramedics accompanying the remaining 33 transfers (67.3%). A further nine 

patients requiring admission to specialist units (e.g. ENT) required an escort 

due to concerns for airway, breathing or circulation. These patients (n=58) 

represented 25% of the prospective study sample. Of the referring staff 

escorts, 12 were attended by Registrars only, five by Emergency Physicians 

only, four by Registrar/ Emergency Physicians and nurse, and four by nurse 

only. This equated to a total of 25 patient escorts (10.9%) over the six weeks 

of the study that were deemed beyond the capacity of a SJA-WA paramedic. 

This represented 0.5% of all presentations to the non-tertiary hospital EDs 

during the period of study. Junior medical staff were not involved in escorting 

critically ill transfers.  

The care demands of patients in the ED competed directly with those patients 

requiring transfer. This workload occurred between 12:00 hours and midnight 

with senior staff engaged in escort duties absent from the department for 

between two and a half and three hours. This created tensions for those in 

decision-making roles to ensure safe interhospital transfer while also 

maintaining a minimum level of function in the ED. These decisions were 

particularly difficult after 22:00 hours when staffing resources were at their 

lowest. 

“…it puts such pressure on the ED to lose a senior person’ 

[Interview 7]. 
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Resourcing decisions to meet the needs of prospectively observed critically ill 

patient transfers often had a flow on effect for other patients who were still 

being assessed and stabilised in the ED (e.g. a patient with pneumonia who 

did not commence intravenous antibiotics for more than four hours after 

diagnosis, or a newly presenting patient with acute onset chest pain, given an 

ATS 2, who did not receive medical review for one hour). Some of the patients 

who experienced delayed care were subsequently transferred. Quantifying 

these delays and their influence on outcome was beyond the scope of this 

study.  

To relieve some of the burden of escorting critically ill patients, one of the 

three prospective study sites employed a private retrieval service for non-time 

critical transfers. The best response time for this service was three hours thirty 

minutes. Other study sites were not sanctioned to use this service for financial 

reasons. Ambulance diversion was another strategy used by referring hospital 

ED staff to help manage workloads while senior staff were absent on escort 

duties. Ambulance diversion was requested during six of the 15 prospective 

critical care transfers (40%). 

Processes for locating a critical care bed engendered frustration amongst 

surveyed staff and those involved in the prospective cohort. There were a 

number of instances during the prospective study when critical care bed 

capacity at the primary receiving hospital had been exceeded. As EDSV did 

not reflect the real time critical care bed occupancy, this information was only 

discovered after a referral was initiated. Consequently, referring staff were 
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then required to telephone other hospitals to locate a suitable bed. This 

process was perceived to be time consuming and inefficient.  

“…sitting in the peripheral department making 10 phone calls trying 

to find an ICU or CCU bed and being told we’re full, full, full, then 

you are stuck, where are you going? All the EDs are overcrowded 

and they say well we can’t take them; you actually spend an hour 

resuscitating the patient and two hours trying to find a bed!” 

[Interview 5]. 

“When the ICUs are full you end up speaking to all three tertiary 

hospitals to find out there are no beds. Then you are back to your 

own referral hospital saying they are all full, can you create a bed? 

You end up telling the same story four times. This process is tying 

up the Dr…you are trying to look after the patient because they are 

at a hospital without high acuity facilities and by putting them [the 

Dr] on the phone for ages… the process is stopping that 

practitioner looking after the patient…” [Interview 7]. 

A pathway to assist referring staff to escalate problems involving critically ill 

patient transfers when capacity issues arise does exist (Figure 4.11.3) but 

staff disputed the expediency of this process when all tertiary hospital ICUs 

were fully occupied. From a referring hospital perspective, the contingency 

plan for when all three tertiary ICUs reach their bed capacity was judged as ill-

defined.  
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4.5.4.3.4 Service limitations at site of origin 

Surveyed staff were of the opinion that gaps or limitations in the specialist 

services available at non-tertiary hospitals in the Perth metropolitan area 

contributed to the volume of ED transfers.  

“All surgical services are an issue, though plastics in 

particular…Orthopaedic stuff is the other service that is transferred 

that wouldn’t need to be if services were on site” [Interview 5]. 

This view was corroborated by prospective data that revealed gaps in onsite 

general surgical cover in 47 patient transfers (20.5%) that would normally 

have been admitted locally (Table 4.27). Orthopaedic and plastic surgery 

represented 13.1% and 10.9% of the respective transfer volume within the 

prospective cohort. This was similar to the proportion of these transfers in 

linked health data. Although the outcome of these patients was not adversely 

influenced by transfer, the additional workload they generated was not viewed 

as an efficient use of resources. 

Surveyed staff drew attention to the lack of capacity within non-tertiary 

hospitals to manage high acuity patients. For reasons of patient safety, the 

threshold that prompted transfer in this cohort was low. The need to establish 

areas that can manage higher acuity patients within non-tertiary hospitals to 

relieve pressure on tertiary hospitals was recognised some years ago.195 

However, progress toward establishing these services has been slow as most 

sites have not been able to provide a dedicated area for these patients without 

infrastructure development.  
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The final service limitation that emerged from staff surveys was the capacity to 

cater for psychiatric patients and/or those under the influence of drugs who 

presented a risk of violence or aggression. Staff acknowledged that non-

tertiary hospitals “…can’t keep anyone who is potentially violent as they don’t 

have security, or if they do, it is limited to one person” [Interview 7]. However, 

transferring these patients to a tertiary hospital ED was not perceived to 

address the intensive demand these patients place on resources. “…once 

they are sedated they take up a resuscitation bay [in the tertiary hospital ED] 

for the rest of the night” [Interview 1]. Ongoing efforts to improve access to 

mental health beds are required. 

4.5.4.4 Documentation and transitions in care  

Staff who participated in this study acknowledged transitions in care from the 

referring to the tertiary hospital exposed vulnerabilities in patient safety.  

“…Clinical handover [quality] could be compromised by short term ‘double 

handling’ when patients were transferred to the [tertiary hospital] ED rather 

than direct…” to an inpatient area [Interview 1]. This resulted in a need for 

multiple handovers.  

Each successive handover increased the risk of information degradation. 

Complex or critically ill patients were at greatest risk. If clinical details or 

results of investigations were omitted, and documentation did not provide 

redundancy, gaps in patient information could compromise care, or result in a 

duplication of service. Referring staff openly acknowledged the standard of 

transfer documentation was poor. During the prospective study, one of the 
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factors that appeared to influence this in critically ill patients was the demands 

of clinical care. Staff were often juggling clinical demands and phone calls, 

and completed most of their documentation enroute to, or on arrival to, the 

receiving hospital. Clinical demands could also result in documentation not 

being updated prior to transfer which resulted in gaps or omissions in 

information. 

Where non-critically ill transfers were routed via a tertiary hospital ED because 

a lack of available beds, they are subject to repeated questioning about their 

presenting history and clinical examinations, first by ED staff and later when 

admitted by their specialist team. Surveyed staff in tertiary hospital EDs 

viewed this as ‘duplicating care’ [Interview 1] and an inefficient use of 

resources unless the patient’s condition had changed. To improve efficiency, 

some tertiary hospital ED staff indicated they had adopted the view that unless 

a patient transfer was clinically unstable, they did not need to get involved with 

care. Instead “…staff would have a look at the patient and say this is a [named 

specialty] patient, they can sort this” [Interview 3]. The disadvantage of this 

approach was “....unless patients are really sick, no one keeps a close eye on 

them and they can deteriorate while they wait for specialist review” [Interview 

2]. 

4.5.4.5 Feedback and audit cycles 

Surveyed staff at referring hospitals indicated they were rarely advised of the 

outcome of transferred patients, or given constructive feedback on their part in 

the transfer process. This resulted in missed opportunities for staff to learn 
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from experience and refine processes or practice. ”…Whatever mistake the 

site of origin has made, they just keep making it…”  [Interview 7]. 

Although audit activities relating to interhospital transfer are undertaken, these 

currently focus on the component of the process undertaken by either the 

referring or receiving hospital rather than viewing the activities as part of a 

continuum. Data to assist the evaluation of the entire transfer process from the 

point of referral to the final destination is not routinely collated. As such, the 

ability to evaluate across the continuum of transfer care is impeded.  

4.5.5 Demands of transfer care on the referral hospital 

From a referring hospital perspective, the workload involved in arranging an 

interhospital patient transfer was primarily related to the time to transfer 

acceptance, the number of calls required to arrange the transfer and 

maintaining the appropriate level of patient care until such time as the patient 

departed the referring hospital ED. The latter became relevant in the event of 

a delayed transfer, particularly where the patient was critically ill.  

During the prospective study, the majority of referrals occurred between 10:00 

and 21:00 hours with activity peaking between 15:00 and 17:00 hours (Figure 

4.17). This concurred with patterns of transfer previously reported from the 

linked health data.  

Each prospective site managed between five and 18 transfers per day. The 

cumulative transfer volume for each day of the week is displayed in Figure 

4.18. The increased volume of transfers over the weekend reflected an 
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increase in ED presentations, in addition to a higher proportion of attendances 

related to injury. The total transfer workload represented between five and 

nine percent of the total ED presentations to the prospective study hospitals 

during the period examined.  

 

 

  

Figure 4.17 Time of day transfer referrals were conducted 
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Figure 4.18: Cumulative transfer volume by day of the week  

 

4.5.5.1 Time to transfer acceptance 

Time to transfer acceptance was available for 223 prospectively observed 

transfers (97.4%). Boxplots (Figure 4.19) show the time to transfer acceptance 

was similar for urgent (median =0:10 mins, IQR 4-24 mins, n=68) and non 

urgent (median=0:10 mins, IQR 5-23 mins, n=155) transfers (Mann Whitney 

U=4952.5, z=0.720, p=0.475, r=0.05). That said, a number of outlying cases 

were also evident. 

Twenty nine transfers (10.0%) took longer than one hour to arrange. When 

analysis was limited to these transfers, thereby excluding cases that were 

uncomplicated, the difference in time to acceptance for urgent (median=2 

hours 35 minutes; IQR [hh:mm] 2:12-3:33, n=6) and non urgent transfers 

(median=2:00 hours, IQR 1:19-2:37, n=23) approached statistical significance 

(Mann Whitney U=28.5, z=1.822, p=0.068, r=0.34). Post-hoc power analysis 

achieved greater than 90%, which provides confidence that the time to 

transfer acceptance for urgent and non-urgent transfers were indeed similar.  
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An absence of difference in time to transfer acceptance has relevance when 

managing transfer workload and providing resources to maintain levels of 

care. In critically ill patients, a short time to transfer acceptance is desirable to 

minimise delays to definitive care, particularly in patients with time sensitive 

conditions. The two cases with the longest time to transfer acceptance were 

case 207 (urgent) and 42 (non urgent). These are described below. 

 

[   

Figure 4.19: Comparative boxplots for the time to transfer acceptance for 
urgent and non urgent transfers 

 

Case 207 involved an 81 year old who required intubation and ventilation after 

becoming unconscious whilst driving. She had no signs of external trauma 

and CT angiogram showed possible cerebral aneurysm. After six telephone 

calls, the referring Registrar could not locate neurosurgical staff so referred 

the patient direct to ICU. The ICU staff at the receiving hospital requested 

Case 42

Case 207
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consultation occur with ICU staff at a second tertiary hospital, which provided 

specialist neurosurgical intervention, to determine if coiling of the aneurysm 

was warranted. Coiling was not deemed to be indicated, therefore referring 

staff re-contacted the primary receiving hospital ICU to gain acceptance for 

transfer. Liaising with the multiple staff involved in decision making for this 

patient and gaining acceptance to transfer this patient took 3 hours 45 minutes 

and required a total of 11 telephone calls. This delayed the insertion of an 

orogastric tube by three hours. Additionally, while making these calls the 

referring Registrar was not able to provide direction or clarification on patient 

management. Consequently, when the patient had an onset of seizure activity 

and episodes of hypotension, nursing staff repeatedly requested clinical input 

from another senior medical officer. This medical officer was unfamiliar with 

the patient but able to direct immediate care priorities.  

NOTE: This patient was diagnosed with an ischaemic stroke and died 12 

hours after transfer. It was not possible to determine if delayed access to 

tertiary care or the inefficiencies in communication that occurred during the 

referral process contributed to this outcome. 

 
Case 42 involved a 34 year old male who had attempted suicide by ingesting 

turpentine. No mental health beds were available across the metropolitan 

area. As the patient’s self harm risk remained ‘high,’ a nurse companion was 

required for the duration of the patient’s 11 hour stay in the ED. As additional 

staffing could not be provided, the companion role was absorbed within 

existing ED staffing, leaving other acute areas of the ED under-resourced. A 

total of four calls were required to gain transfer acceptance. 
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4.5.5.2 Number of telephone calls involved in arranging a 
transfer  

Prospectively observed transfers took between one and eleven telephone 

calls to arrange (median = 2, IQR 2-3, n=229). When transfers took longer 

than an hour to gain transfer acceptance there was a significant difference in 

the number of telephone calls required for urgent (median 4, IQR 2.75 -8.75, 

n=6) and non urgent transfers (median 3, IQR 2-4, n=23) [Mann Whitney 

U=25.5, z = 2.053, p = 0.04, r = 0.38). Four or more telephone calls were 

required in 23.5% (n=54) of cases, with 20 of these involving urgent patient 

transfers (Figure 4.20). The greatest number of calls were required for 

critically ill patients. Slightly more calls were required to arrange a transfer ED-

Direct (median 3, IQR 2-4, n=59) than ED-ED (median 2, IQR 2-3, n=159), 

although this difference was not statistically significant (Mann Whitney U 

4267.0, z=-1.09, p=0.272, r=0.07). Reasons for the number of calls in urgent 

patients were the multiple staff involved (n=12), lack of tertiary hospital beds 

(n=4) and difficulty locating specialist staff (n=4). 

Staff involved in the prospective study indicated that juggling clinical and 

administrative responsibilities of transfer care was challenging. Resources that 

would otherwise be available to provide clinical care were often diverted to 

manage administrative processes. Balancing these demands when managing 

critically ill patients required considerable expertise to avoid compromising the 

pre-transfer care, or subverting the quality of communication. Staff frequently 

noted that a more streamlined approach that limited first hand communication 

to the receiving specialist would enable them to focus on quality of care. This 
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was particularly important when referring resources were limited (e.g. after 

hours). 
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Figure 4.20: A comparison of the number of calls required to arrange urgent 
and non urgent transfers 

 

4.5.5.3 Degree of difficulty in arranging a transfer 

In 223 (97%) of the prospective transfers, referring staff were available to rank 

on a visual analogue scale (1-5), their perception of the degree of difficulty 

involved in arranging the transfer. A score of one indicated the transfer was 

easy, or straight forward and a score of five indicated the transfer was 

extremely difficulty or challenging. A summary of these scores are presented 

in Figure 4.21. Additional comments were invited to substantiate scores and 

have been reported in Section 4.5.4 Problems in transfer care. 

There was a strong positive correlation between the number of calls staff were 

required to make (Spearman’s rho=0.596, n=223, p<0.001) and their 
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perception of the difficulty associated with transfer. That said, when additional 

calls were not time consuming they were not perceived as contributing to the 

difficulty. 
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Figure 4.21: Degree of difficulty arranging transfer as perceived by referring 
staff 

 

The degree of difficulty reported was similar between staff at different 

hospitals (Kruskal-Wallis test Site A n=69, Site B n=68, Site C n=86; 

χ2=1.217, df=2, p=0.544) and between different designations which were 

used as a proxy for levels of expertise (Kruskal-Wallis test NP n=10, 

Emergency Physician n=47, Registrars n=111, RMO n=55; χ2=4.571, df=3, 

p=0.228). The perceived difficulty in arranging transfers remained similar even 

when comparisons were restricted to RMO (median =2, IQR 1-3, n=55,) 

versus Emergency Physician referrals (median=1, IQR 1-4, n=47) [Mann 

Whitney U=1105.5, z=-1.351, p=0.177]. As Emergency Physician staff 

managed the most complex of transfers and junior medical officers more 
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routine cases, the absence of difference between staff designations may 

reflect some classification bias. Post-hoc power analysis achieved 85% 

providing confidence in a finding of ‘no difference’ in the degree of difficulty 

reported by Emergency Physicians and junior medical officers when arranging 

a transfer.  

Factors that were perceived to increase the degree of difficulty when 

arranging a transfer were: absence of a uniform number to ring to arrange 

transfer; a lack of clear communication from tertiary hospital staff regarding 

team decisions; a perceived ignorance amongst tertiary receiving staff of the 

limitations of service in a non-tertiary hospital; and delays in transfer 

acceptance for a critically ill transfer due to the number of people involved in 

decision-making or bed capacity problems. 

4.6 SUMMARY 

This chapter has reported the findings for each of the three phases of this 

study. Phase one described the epidemiology and outcomes (mortality and 

LOS) of interhospital transfers originating from an ED in the Perth metropolitan 

area (2002-2006) using linked health data.  

Results show that non-tertiary hospitals contribute 95% of interhospital 

transfer workloads that originate from EDs in the Perth metropolitan area. 

Current transfer volumes represent between five to nine percent of total 

presentations to these hospitals. The most common reasons for transfer were 

for the management of circulatory disease and injury or poisoning. The 

majority of transfer workload coincides with periods of peak ED presentation, 
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although 16% of transfers occur when resources are at their lowest (00:01 to 

06:00 hours). 

Tertiary hospital EDs managed 76.6% of transfers conducted in the region 

with 16% of these able to be discharged following tertiary assessment and 

treatment. Just over half the patient transfers with an ICD-10 diagnosis of 

injury or poisoning involved long bone fractures or lacerations and could have 

been managed at the site of origin if specialist services were present. Around 

18% of transfers routed ED-ED remained critically ill on arrival with 8% of 

these requiring critical care admission (ICU 2.3% CCU 4.2% HDU 1.5%). 

Transfers routed ED-Direct made up only 8.1% of index transfers. However, 

these patients were older and more often critically ill (i.e. 17.7% admitted to 

ICU). 

In-hospital mortality for patients undergoing interhospital transfer was 2.3% 

with age standardised death rates declining by 20% from 2002 to 2006. The 

two most common causes of in-hospital mortality following interhospital 

transfer were cardiovascular and respiratory problems.  

Many factors influenced in-hospital mortality with some variation in risk factors 

for ED-ED and ED-Direct transfers. For ED-ED transfers, the risk of in-hospital 

mortality increased with advancing age, male gender, clinical deterioration 

following transfer (i.e. more urgent level of ATS), an ICD-10 diagnosis of 

circulatory or respiratory disease. The risk of in-hospital mortality reduced with 

changes in ATS that demonstrated clinical improvement, transfer in 2004, 

2005 or 2006 (compared to 2002), transfers who were exposed to tertiary 
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hospital access block (i.e. ED stay of > 8 hours) and an ICD-10 diagnosis of 

injury and poisoning or digestive disease. With the exception of gender, year 

of transfer, respiratory disease, digestive disease, and injury or poisoning, the 

above factors were also predictive of early mortality following transfer with 

some variation in effect size. For ED-Direct transfers high acuity (i.e. ATS 1) 

and advancing age were associated with an increased risk of in-hospital 

mortality, with male gender demonstrating a protective effect. Early mortality in 

this cohort was also associated with high acuity, advancing age, each 

additional hour in the referring ED and transfer between 00:01-06:00 hours. 

Although some of the these variables may not be modifiable, others may be 

mitigated through good pre-transfer care or processes that avoid delayed 

care.  

Variations in hospital LOS were evident for patients transferred ED-ED versus 

ED-Direct though were likely to reflect differences in the proportion of ICU 

admissions in each group. Longer hospital LOS was also evident in patients 

who experienced access block in the tertiary hospital ED when compared to 

those who did not. This is consistent with previous research that has 

described the influence of access block on LOS in the broader ED 

population.29 

Phase two of this study evaluated the quality of transfer care for a random 

sample of patients transferred to a single tertiary referral centre. The 

frequency of clinically significant deterioration and the nature and frequency of 

interventions required within the first hour following transfer were used as 

markers of quality. Although only 2% (n=7) of patients experienced clinically 
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significant deterioration, critical interventions were required in 8% (n=33) of 

patients within the first hour of arriving at the receiving hospital. In 3% of 

patients (n=12), these interventions could have been provided pre-transfer or 

enroute. Most related to the management of airway, breathing or circulation. 

Transfer documentation was deficient in 7% (n=14) cases. There was no 

obvious indication that increasing ED workloads and rising access block 

experienced by EDs over the period of the study were overtly influencing 

quality of care for critically ill patients. Gaps or omissions in care highlight 

areas for improvement.  

The third and final phase of this study described the processes and practices 

of interhospital transfer and problems encountered by staff. It demonstrated 

that interhospital transfer involves multiple health professionals and can 

involve significant time and resources. Historical events such as rising access 

block rates, increased presentations to the ED, the emergence of ambulance 

ramping and the introduction of the four hour rule have influenced transfer 

processes. While some processes and practices have improved, the 

limitations of existing systems present some risks to the quality and safety of 

transfer care. Existing processes and systems frequently give rise to 

communication problems which frustrate access to specialist advice, transfer 

decision-making and definitive care. The inefficiency that results increases the 

demands on referring hospital staff arranging patient transfer. The time taken 

to gain transfer acceptance, the number of phone calls involved, and 

sustaining levels of care for delayed patient transfers are all factors that 

influence referring hospital staff workloads. The cohort examined showed 

transfer acceptance took longer than an hour in 10% (n=29) of cases. Four or 
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more phone calls were required in 23.5% (n=54) of transfers, with 20 of these 

involving urgent patient transfers. Delays of more than four hours occurred in 

10% (n=22) transfers. The demands associated with providing an appropriate 

clinical escort for critically ill patients were also significant. A clinical escort 

was required in 10.9% (n=25) of all interhospital transfers. The sicker the 

patient, the greater the potential for referring hospital resources to be 

exceeded and patient outcomes to be adversely influenced. Identifying how 

processes can be streamlined, and resources optimised is essential to limit 

the risk associated with transfer and is integral to improving local services. 

The next chapter will discuss the significance of these results for transfer care 

in the Perth metropolitan area. Study findings will be considered in light of the 

existing literature, illustrating similarities, differences and how this study adds 

to what is known of transfer care. Additionally, strategies to address key 

problems will be provided. 
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CHAPTER 5: DISCUSSION AND CONCLUSION 

5.1 INTRODUCTION 

This study is the first to describe the epidemiology of ED interhospital 

transfers within the Perth metropolitan area, evaluate the quality of local 

transfer care and patient outcomes. The inclusion of a cross-sectional survey 

and prospective observational cohort to identify problems relating to 

organisational processes or practices, in combination with an analysis of 

population level data and audit, has enabled a detailed review of issues 

relating to transfer care in this region. By ascertaining the influence of tertiary 

hospital access block on patients undergoing transfer this study adds a new 

perspective to the existing body of research in this area.  

The findings described support a view that although transfer care in this region 

is generally safe, there are aspects of organisational process and practice that 

could be improved.  

5.2 EPIDEMIOLOGY OF INTERHOSPITAL TRANSFERS 

Linked health data examined in this study identified that non-tertiary hospitals 

contribute to 95% of interhospital transfers that originate from an ED in the 

Perth metropolitan area. Transfer workloads reflect between five and nine 

percent of all ED presentations to these sites. The two most common reasons 

that prompted transfer were the management of circulatory disease and injury 

or poisoning. These conditions are also prevalent in other studies of ED 

interhospital transfer14,18,30 and reflect the degree to which services to manage 
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trauma or circulatory disease are centralised. Males represented 60% of the 

transfer population and were predominant amongst those with injury or 

poisoning and circulatory disease, regardless of the route of transfer. The age 

groups for these patient subgroups fit with known epidemiology patterns in 

major trauma and cardiovascular disease.148 113,154,155  

Tertiary hospital EDs manage 76.6% of all transfers with the majority of these 

requiring hospital admission. The bulk of transfer workload occurs between 

12:00 hours and midnight which coincides with peak periods of ED activity. As 

such, transfer workloads would be expected to influence patient flow across 

the metropolitan area. Injury or poisoning (adult 31.2% paediatric 47.6%) was 

the most common reason for ED-ED transfer. However, just over half of these 

patients had long bone fractures or lacerations which could be managed at the 

non-tertiary hospitals if specialist services were available onsite. Patients 

transferred ED-Direct were predominantly due to circulatory diseases (56.1%) 

in adults; and respiratory disease (21.4%) or undifferentiated abnormal 

symptoms (28.0%) in paediatric groups. It is likely that a proportion of these 

patients could also be managed at the site of origin if onsite specialist services 

were in place (e.g. cardiology, high dependency). That said, the majority of 

ED-Direct transfers appeared to require specialist tertiary management. 

Around 16% of transfers were able to be discharged following assessment or 

treatment in a tertiary hospital ED. Many of these patients had minor injuries 

such as lacerations or fractures not requiring surgical intervention, or were 

undifferentiated. In an ideal system, these patient transfers would have been 

avoided. However, as the decision to transfer must be made in the context of 
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available resources, it is not surprising to find some transfers occurred in order 

to access diagnostic imaging, or specialist care (e.g. plastic surgery) not 

available at the site of origin. As the proportion of patients discharged 

following transfer declined over time, this suggests that improvements in ED 

staffing and infrastructure in the non-tertiary hospitals were factors that 

influenced transfer decisions. This fits with the maturation of non-tertiary 

hospitals in the Perth metropolitan area. 

The volume of ED interhospital transfers conducted between the years 2002-

2006 grew by an average of 14.2% per annum. Most of this growth occurred 

between 2004-2005 (Figure 5). The general rise in transfer volume appears to 

have followed trends seen in ED presentations which have exceeded the 

population growth and aging in this region.177 Population growth in outer 

metropolitan areas has continued with areas such as Armadale, Serpentine, 

Rockingham and Wanneroo recording increases of between 3.9% and 4.9% 

from June 2009 to June 2010.196 These areas are serviced by non-tertiary 

hospitals which have a limited range of onsite services to meet the needs of 

the local community. Consequently, a significant proportion of patients 

continue to undergo transfer and contribute to the demand on tertiary hospital 

beds.  

There is a clear need for non-tertiary hospital services to be extended so that 

non critically ill patients (e.g. non major trauma) can be managed in their own 

community, without the need for secondary transfer. A select group of critically 

ill patients such as those that could be managed in a high dependency area or 

level I ICU could also avoid transfer if services were available at the site of 
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origin. The expansion of services available at non-tertiary hospitals has been 

a key health initiative since 2005.195 However, progress towards establishing 

the range of services required to meet demands has been slowed by the need 

for capital works and infrastructure development.  

In recent years, efforts to improve the delivery of health services in the Perth 

metropolitan area have begun to focus on developing models of care for 

specific disease groupings, population subgroups or service need. As yet, the 

work associated with interhospital transfer has not been examined, although 

this has been acknowledged by the Injury and Trauma Health Network, and 

the Cardiovascular Health Network.197,198 The findings of this study provide 

insights that will guide future service development. In addition, they support 

moves to regionalise services across health networks to better cater for non-

major trauma, and other non-critically ill populations. 

Critically ill patients, are a subgroup of patient transfers that have attracted 

increasing attention by those involved in transfer care. In 2002-2006, critically 

ill patients made up 9% of the total transfer workload. By 2010, critical care 

transfers had escalated to approximately 29% of the transfer workload with 

five percent of these requiring ICU admission. Although the maturation of non-

tertiary hospital EDs has made it easier to manage critically ill patients, these 

sites struggle to meet minimum standards for critical care transfer. This is 

primarily due to the concomitant escalation in demand for emergency care.199 

That said, factors that delay transfer or reduce the efficiency of transfer 

processes also contribute to referring ED workload when managing transfer 
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care. These issues will be discussed later under Section 5.5: Process, 

practice and problems in transfer. 

Paediatric or neonatal transfers are another subgroup of interest and 

accounted for one fifth of the total transfer volume. A high proportion of these 

patients required admission to ICU, particularly in the ED-Direct group. In 

these patients, early recognition and appropriate stabilisation is essential to 

reverse pathophysiology that may increase morbidity or mortality. However, as 

there are fewer opportunities for staff to maintain paediatric resuscitation skills 

in day to day practice, the workload associated with this sub group is 

important to acknowledge and should not be eclipsed by that of the adult 

population. This is important given most EDs cater for a mixed paediatric/adult 

population. Initiatives that enhance the development of paediatric and 

neonatal expertise amongst senior ED staff (e.g. mandatory Paediatric Life 

Support training) should be supported along with opportunities to maintain 

skills (e.g. rotations to a tertiary paediatric ICU).  

5.3 OUTCOMES OF INTERHOSPITAL TRANSFER 

5.3.1 What is the in-hospital mortality of ED interhospital 
transfers? 

Deaths amongst ED interhospital transfers in the Perth metropolitan region 

were infrequent with no deaths in transit and 698 (2.3%) in-hospital deaths. 

This rate is lower than the 3-27% range reported elsewhere,14,18,30,48 even 

where specialist transfer teams are involved. This finding may reflect 

differences in the relative proximity of referring EDs to the tertiary hospitals in 

the Perth region, the quality of pre-transfer resuscitation and stabilisation, the 
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nature of casemix – particularly the relatively low proportion of mechanically 

ventilated patients, or a combination of these factors.  

Despite the significant increase in the volume of transfers conducted between 

2002-2006, age standardised deaths amongst patients transferred ED-ED and 

ED-Direct both declined by 20%. This indicates health service delivery in this 

region has improved over time. This finding fits with the improved levels of 

Emergency Physician cover and better access to diagnostic imaging in non-

tertiary hospital EDs (e.g. onsite CT scanner) where the majority of transfers 

originate; the introduction of the PACS to facilitate pre-transfer patient 

screening by tertiary hospital specialists; and efforts to manage tertiary 

hospital bed capacity and ED overcrowding that have occurred in this region. 

5.3.2 What factors influence the in-hospital mortality of ED 
patients undergoing interhospital transfer? 

Predictors of risk of in-hospital mortality and early mortality for patients 

undergoing transfer varied according to the route of transfer (i.e. via a ED-ED 

or ED-Direct). Advancing age and high clinical acuity were the only variables 

associated with excess risk of death that were common to both routes of 

transfer after adjustment for other important factors.  

5.3.2.1 Age and high clinical acuity 

Although age is not a modifiable risk factor, extremes of age are associated 

with limited or impaired physiological reserve,200 particularly where co-morbid 

factors are present. This factor alone, or combined with clinical acuity, which is 

an accepted indicator of the need for rapid medical intervention,178 may make 
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an individual more vulnerable to critical physiological changes. Clinical acuity 

as measured by the ATS, has been directly related to the need for ICU 

admission, mortality and length of stay.201 This measure is therefore a useful 

aid to determine the level of care patients require early in their hospital 

journey. 

5.3.2.2 Good pre-transfer management 

In the majority of patients, good pre-transfer management can stabilise or 

reverse pathophysiological processes that contribute to instability and risk of 

deterioration in transfer (e.g. oxygen, fluid therapy etc). Ensuring this care is 

provided early, and achieves adequate stabilisation prior to departure, is 

essential for safe transfer. In critically ill patients, even small improvements in 

condition can yield a meaningful reduction in risk. Conversely, where a 

patient’s condition deteriorates, risk will increase. This relationship was 

demonstrated in differences in risk associated with a change in ATS following 

ED-ED transfer. This finding has not previously been reported but reflects the 

importance of recognising the severity of illness, ensuring appropriate 

stabilisation, maintaining minimum standards of care and limiting avoidable 

delays to treatment. Decision making to achieve these goals is complex and 

influenced by many factors, not the least of which is the seniority and 

expertise of staff, and resourcing to respond to the demands of care.  

5.3.2.3 The level of staff expertise available 

Achieving appropriate stabilisation in complex or critically ill patients requires a 

minimum level of intervention. We know from previous studies that when 

expert staff are available, the level of pre-transfer intervention is higher than 
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when less experienced staff are responsible for care.13,41 Expert staff are able 

to recognise severity of illness, accurately assess and pre-emptively manage 

problems that may develop in transfer13,20,202,203 13,41 as well as those likely to 

contribute to morbidity after this period. It is therefore conceivable that by the 

year 2004, when most non-tertiary hospital EDs had established a nucleus of 

Emergency Physician staffing, this improved expertise could account for some 

of the decline in risk of death for ED-ED transfers. Improved onsite diagnostic 

facilities (e.g. onsite CT scanner), equipment to manage critically ill patients, 

regional improvements in the coordination of care (e.g. trauma) and initiatives 

aimed at relieving tertiary hospital access block may also have contributed to 

this result. In fact, the small increase in risk associated with transfer in 2005 

may reflect the temporary effect of some initiatives targeting access block. 

The argument that increased Emergency Physician presence improved the 

quality of care for patients in outer metropolitan hospitals is strengthened by 

the sizeable reduction in ED-ED transfers who were deemed not to require 

tertiary hospital admission leading up to 2004. 

5.3.2.4 Clinical conditions associated with excess risk of in-
hospital mortality 

After adjustment for other important variables, conditions that were found to 

be independent predictors of risk in the ED-ED cohort were respiratory and 

circulatory disease. These conditions carried a 61.0% and 36.8% respective 

excess in risk of in-hospital mortality when compared to all other ICD-10 

diagnoses. A comparative risk for patients with these conditions that did not 

undergo transfer is not known. This makes it difficult to establish the extent of 
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transfer-related risk. That said, there are transfer-related factors that could 

contribute to risk in these subgroups.  

Respiratory dysfunction – elevated respiratory rate, onset of dyspnea, 

hypoxaemia or acidosis – are recognised antecedents for serious adverse 

events (e.g. respiratory arrest, ICU admit, death) and increased risk of 

mortality.84,201,204,205 In this study, pneumonia was the most prevalent 

diagnosis amongst patients transferred ED-ED with respiratory disease. 

Pneumonia has been found to be an independent predictor of risk for 

unplanned ICU admission in ED presentations.206 After cardiac events, it is the 

most common cause for unexpected in-hospital mortality.207 Assessment of 

the severity of pneumonia which is undertaken by referring and receiving staff 

will influence the selection of empirical therapy, judgements about the 

patient’s disposition and levels of care.208 Although an assessment of these 

decisions was beyond the scope of this study it is plausible that human factors 

such as failure to recognise the severity of illness or misjudging the patient’s 

disposition (e.g. general ward or high dependency unit) would influence 

patient outcome. These decisions play a key role in the level of surveillance in 

the early phase of admission. As patients with pneumonia commonly evidence 

changes in condition in the first 48 hours205,209 this could influence the ability of 

staff to detect changes and ensure timely escalation of care to circumvent 

adverse events. Ensuring senior staff are involved in disposition decisions at 

all stages of the transfer process may help limit human factors that contribute 

to patient risk. Omissions or gaps in documentation which commonly occur 

during transfer may also contribute to risk by fragmenting physiological trends 

which may delay the recognition of deterioration. This is more challenging to 
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overcome, though may be more problematic if resources for clinical care are 

exceeded. 

In this study, the risk of death associated with circulatory disease is likely to 

reflect the time sensitive nature of these transfers (e.g. acute myocardial 

infarction requiring PCI and intracranial bleed). Until these patients receive 

definitive care they are at risk of deterioration. Identifying factors that 

contribute to delay and addressing these may help to limit risk. The 

introduction of pre-hospital ECG capability to identify patients suitable for PCI, 

thus avoiding secondary transfer and reducing time to intervention, may 

reduce transfer-related risk for some patients.210  

The risk of mortality associated with transfer for the management of traumatic 

conditions, which may also be time sensitive, was tempered by the high 

proportion of transfers with isolated limb fractures. Consequently, the risk 

associated with major trauma transfer in this heterogenous sample remains 

unclear.  

5.3.2.5 Gender disparity 

Males transferred ED-ED were associated with a 39% excess in risk of in-

hospital mortality after adjustment for age, change in ATS and other 

explanatory variables. This fits with known gender related risk for trauma211,212 

and circulatory disease,213 which were the prevalent ICD-10 diagnostic codes 

in this subgroup. 

For patients transferred ED-Direct, female gender predicted an 86% excess 

risk of mortality (i.e. OR 1/ 0.538) after adjustment for age and clinical acuity. 
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An excess risk for females is consistent with differences in sex adjusted 

outcomes in other studies of cardiovascular disease populations.214,215 The 

size of the effect attributed to gender in this study is likely to be confounded by 

comorbid risk and clinical characteristics that were not available in ‘linked’ 

data and therefore not adjusted for in regression modelling. As women in the 

direct transfer cohort were older than men, the inability to adjust for comorbid 

disease, which increases with age is likely to overstate the risk for women. 

That said, cardiovascular disease studies that have adjusted for age, 

comorbidities and other confounders report a sizeable additional risk for 

females of up to 25%.214,215  

Poorer outcomes in women with cardiovascular disease have been linked to 

delayed efforts to seek treatment, and more commonly presenting with 

atypical signs and symptoms, which may delay diagnosis and time to 

treatment.216,217 Additionally, disparities in treatment for women when 

compared to men have also been suggested as influencing outcome.  

In Australia, national data shows women hospitalised with cardiovascular 

diagnoses (2006-07)218 were less likely than men to have important diagnostic 

investigations and therapeutic interventions (e.g. CT brain scan; coronary 

angiography or echocardiography; carotid endarterectomy, percutaneous 

coronary interventions). Factors that contributed to these differences are not 

known.  

In WA, a linked hospital and mortality data study (2001-2003) by Korda et al219 

also found a lower rate of coronary intervention in women with first 
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presentations of angina when compared to men. However, differences in 

intervention rates were not evident in patients presenting with AMI. Both 

analyses included adjustment for age, comorbid risk and other confounders. 

Authors suggest these differences may reflect the degree of discretion 

available when implementing guidelines for each condition and the urgency of 

respective interventions. As a significant volume of interhospital transfers in 

Perth required management for angina this may have been a factor that 

contributed to risk in this study. Establishing the influence that gender 

discrepancies have on decision making when treatments are discretionary is 

necessary to understand how we can limit risks in patients undergoing 

transfer. 

5.3.2.6 Time in the referring hospital and time of transfer 

In addition to age and clinical acuity, two other factors, were predictive of early 

mortality in ED-Direct transfers. These were the length of time spent in the 

referring hospital ED and transfer between midnight and 06:00 hours. After 

adjustment for other explanatory variables, each additional hour spent in the 

referring ED was associated with an 12.5% increase in risk of mortality, and 

transfer after midnight more than quadrupled risk. As the ED-Direct transfer 

cohort had a high proportion of critically ill patients, the contribution of these 

factors to risk may reflect difficulties sustaining levels of care. It is therefore 

imperative that delays in transfer are avoided so that resources in the referring 

hospital are not overwhelmed. Delayed transfer of critically ill patients has 

been associated with suboptimal outcomes, particularly where the patient’s 

condition is time critical.113,220,221 The best chance of survival in this cohort is if 

transfer occurs in a timely fashion, although some delay may be warranted to 
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pre-emptively stabilise ABC’s or initiate invasive monitoring that will 

subsequently guide care. Improving transfer times requires a detailed 

knowledge of the system and patient factors that may contribute to delays. 

These are discussed later. 

Avoiding delays is particularly important when resources are at their lowest, 

such as after midnight. If staff with the appropriate clinical expertise and 

technical skill are not available to facilitate pre-transfer assessment and 

stabilisation, this may contribute to the risk of mortality. In conditions such as 

AMI or intracranial injury which are time sensitive, it is imperative that this care 

is performed with minimal delay. However, with fewer staff available, juggling 

the demands of clinical care and administrative aspects of transfer may rapidly 

overwhelm resources. In this context, determining how to best utilise human 

resources is particularly challenging! 

The increased risk of death (OR 4.56, 95% CI 2.28-9.09, p<0.0001) for 

transfers conducted after midnight in this study is consistent with evidence by 

Bellingan et al18 and Zalstein et al48 (OR 3.67, 95% CI 1.00-13.49, p<0.001) 

that demonstrate a higher mortality for transfers conducted by less 

experienced staff. In Zalstein et al’s study48 of major trauma transfers in 

Victoria, Australia (2003-04) junior doctors (i.e. resident level) were 

responsible for transferring the most severely ill patients. This level of escort 

was associated with the highest risk of death (OR 3.92, 95% CI 1.03-14.86; 

p=0.04). In Perth, although junior staff are no longer involved in critical care 

transfers, in the early years of this study it was not uncommon for staffing 

levels to necessitate their involvement, especially after hours. As the 
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designation of staff accompanying transfers was not available in linked health 

data this factor could not be adjusted for in analysis.  

The level of staff expertise in receiving hospitals may also be a factor that 

influences the risk of mortality in transfers after midnight. Garrouste-Orgeas  

et al 222 showed that junior medical staff were more likely to refuse ICU 

admission when compared to experienced staff. A US study comparing the 

presence or absence of night time intensivist staff in ICUs found their 

involvement in after hours decisions reduced mortality.223  This benefit was 

greatest in patients with sepsis where early intervention and definitive therapy 

are known to improve outcomes. Authors suggested this may reflect the ability 

of experienced staff to recognise the need for and initiate medical therapies 

earlier and adjust complex therapies more efficiently.223  

In Australia, a retrospective analysis of the Australian and New Zealand 

Intensive Care Society Adult Patient Database has shown that after hours and 

weekend admissions to ICU carry a higher in-hospital mortality compared to 

those occurring during hours.224 Although a causal relationship between 

mortality and staffing was not confirmed, the evidence builds a case for 

ensuring experienced staff are involved in transfer decision making. This 

seems a judicious approach to limit human factors and patient factors that 

may otherwise contribute to risk. The utilisation of telemedicine technology 

can assist in optimising decision making in transfer.225,226  

5.3.3 What is the length of stay for ED interhospital transfers? 

The overall hospital LOS of two to three days for patients in this study was 

comparable to national data.227,228 Longer hospital LOS were found for 
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patients who were transferred ED-Direct when compared to those routed ED-

ED, however this corresponded with group differences in age, clinical acuity 

and need for mechanical ventilation. Further research is required to establish 

if these outcomes are consistent with comparable patients that have not 

undergone transfer.  

5.3.4 What is the influence of access block on transfer 
outcomes?  

Once patient transfers arrived at the tertiary hospital ED, this study found that 

exposure to access block protected patients from excess risk of mortality. At 

face value, this result seems counter intuitive given previous reports of the 

adverse effects of access block in general ED populations.27,28 However, while 

there were similarities in the characteristics of patient’s who were access 

blocked when compared with previous studies28,29,141 (e.g. older than 65 

years, ATS 3-4), there are some differences in the context of care for a 

transferred cohort. Firstly, patients undergoing transfer originated from sites 

that experienced low rates of access block and had received pre-transfer 

interventions appropriate to their condition (e.g. fluid and electrolyte 

replacement in bowel obstruction), it is plausible that this care could reduce 

their risk of mortality. The significant reduction in clinical urgency 

demonstrated when each individual’s ATS on arrival to the referring hospital 

ED was compared to that on arrival to the tertiary hospital ED (Table 4.3) 

would support this hypothesis. Secondly, prior knowledge of expected 

transfers provides an opportunity for tertiary hospital staff to pre-arrange key 

diagnostic investigations, or liaise with specialty staff to review patients and 

provide specialist care while they are in the ED. In an aging cohort, the need 
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for investigations and procedures will increase proportionately with age.134 As 

such, having a longer ED LOS may reflect efforts to coordinate care and 

facilitate an earlier diagnosis, which would support targeted management. 

These efforts would contribute to risk reduction. A final alternative, for the 

absence of risk associated with access block, is the lower acuity of transferred 

patients who were exposed to access block and the prevalence of conditions 

such as isolated limb fractures or lacerations.  

In this study, although there was no excess in-hospital mortality associated 

with access block, patients who had an ED LOS of greater than eight hours 

had significantly longer hospital LOS when compared to those who did not. 

Other studies have demonstrated the same relationship.136,141  There is a 

general consensus that this finding reflects the challenge of providing ongoing 

care in an overcrowded ED. As continuity of care is required to be therapeutic, 

it makes sense that when this cannot be provided, complications may 

develop. These complications may be significant enough to extend hospital 

LOS without increasing mortality. Supporting hospital wide strategies that 

address access block is therefore important to optimise patient outcomes – in 

transferred or non-transferred populations.  

5.4 QUALITY OF CARE IN CRITICALLY ILL TRANSFERS 

Although it is important to evaluate objective outcomes of care such as 

mortality and LOS, only severe adverse events are likely to result in death, or 

significantly extend hospital stay. Therefore, to improve the quality and safety 

of transfer it is also important to gain insights into the factors that result in 

deficiencies in care.  
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In this study, despite some problems in transfer care, it appears that the 

majority of patient transfers examined were indicated and conducted safely. At 

2%, the incidence of deterioration in transfer ascertained through audit is less 

than that reported in the literature for critically ill adult populations.9,12-

14,16,21,22,30 The critical intervention rate of 8% (n=33) in the first hour after 

transfer was also at the lower end of published rates which range from 9-

15%.9,12-14,16,21,22,30 These findings may be due to the relatively low proportion 

of ICU admissions in the population sampled (6.5%-15% for respective 

audits), the nature of the casemix, the proximity of referring EDs to the tertiary 

facilities, good pre-transfer care, or a combination of these factors. 

By 2004, the ability of staff in local non-tertiary hospitals to provide good pre-

transfer care and limit preventable events was significantly enhanced by 

improved Emergency Physician cover. Clinically significant deterioration or a 

need for critical intervention has been associated with deficiencies in pre-

transfer care.12-14 As these events are more common when inexperienced staff 

are involved in care, improved skill mix would have been focal to supporting 

the quality of transfer care. In the UK, the use of junior staff to escort critically 

ill ED patients has been attributed to the high rate of critical events.30 Limited 

access to equipment such as end tidal CO2 monitors has also been identified 

as contributing to problems.12,30 The latter was not a major factor for local 

transfers as all metropolitan EDs met the minimum recommendations for 

critical care equipment required in transfer. That said, in light of increased 

presentation rates and transfer volumes it is prudent to monitor for problems 

gaining access to equipment.  
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Some areas for improvement were evident in the 3% of transfers where earlier 

intervention or management may have minimised, or potentially prevented 

clinical deterioration. This management primarily related to the support of 

airway, breathing or circulation and could have been provided at the referring 

hospital (e.g. intubation of patient with low GCS) or in transit (e.g. Salbutamol 

nebuliser in a patient with asthma). Accurately assessing a patient’s condition, 

providing early management of ABC’s and ensuring frequent re-assessment 

throughout the transfer constitute minimum standards for transfer.1,2,51 These 

recommendations are accepted internationally and have been associated with 

improved outcomes.12,18,20,31,41 Emphasising these aspects of care in the 

education and training of staff who will participate in transfer care is necessary 

for risk management.  

In a small group of patients (n=12) critical interventions were required despite 

care prior to transfer following accepted standards. In these patients, 

interventions appeared to reflect the limitations of onsite resources (e.g. 

inability to BiPAP in transit) or could be explained by evolving pathophysiology 

and the need for definitive care at the tertiary hospital. In a few cases, 

interventions provided on arrival did not appear to be a reflection of omitted 

care during transfer, instead they appeared prudent given the clinical 

circumstances (e.g. administration of blood). As such, these episodes of 

deterioration were probably not avoidable. The frequency and nature of critical 

interventions required following interhospital transfer was similar for both 

periods of audit. This suggests that increasing ED workloads and the rise in 

access block rates experienced by EDs over this period (from 26% to 50%),229 

were not overtly influencing quality of care for critically ill patient transfers. 
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Maintaining this low event rate and the low incidence of deterioration in 

transfer in such a challenging environment suggests that staff involved in 

transfer care were committed to maintaining the quality and safety of care.  

Documentation was inadequate in six cases (1.5%). In these patient transfers, 

data relating to the patient’s response to treatment, or actions provided when 

the patient ‘deteriorated enroute’ were omitted. Such gaps while not 

uncommon in transfer,16,17,73 fragment communication and reduce the quality 

of care. As details regarding the level of escort expertise were not consistently 

available, analysis of any relationship between transfer safety and staff 

expertise could not be performed. This was a limitation of utilising 

retrospective data which relies on the completeness of records.  

At 4.5%, in-hospital mortality in audited patients falls into the lower range 

reported in the literature.30,48,109,113 Of the patients who did not survive to 

discharge, there does not appear to be any evidence that deficiencies in 

transfer care may have contributed to death. A number of patients who died 

shortly after transfer (<48 hours) had sustained injuries that were non-

survivable. Patient injury or illness alone, or combined with advancing age 

could account for the outcome in these cases.  

Determining ‘quality of care’ is an imperfect science. By utilising measures 

that are commonly accepted to correspond with clinically significant changes 

in a patient’s condition, this study identified episodes of deterioration that had 

potential to influence outcome. The use of an expert panel to determine the 

quality of transfer care may be accused of bias. Although it is possible that 
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some instances of clinical deterioration may reflect evolving pathophysiology, 

panel decisions that concluded deterioration was related to the quality of care 

were conservative as they excluded cases where (a) intervention was not 

available at the referring site and (b) where the reason for deterioration may 

be related to the indication for transfer. 

On the whole, it appears that transfer care in the Perth metropolitan area is 

safe, and of an acceptable standard. Some aspects of practice could be 

improved though education, training and risk management. Having identified 

and described deficits in care the information gained in this study will better 

inform local practice. While attention has been drawn to some elements of 

practice, it is important to acknowledge that decision-making in transfer is 

complex and influenced by numerous factors. The capacity of ED resources to 

absorb transfer workload and the extent to which systems facilitate transfer 

care are important considerations. 

5.5 PROCESS, PRACTICE AND PROBLEMS IN TRANSFER 

This study has shown that the processes and practices for interhospital 

transfer in the Perth metropolitan area have changed significantly since 2002. 

These changes have been necessary to accommodate historical trends and 

have recognised improvements to health service infrastructure within non-

tertiary hospitals. A key change to processes has been the implementation of 

more stringent criteria for interhospital transfer. This has included restricting 

ED-ED transfers in the presence of receiving hospital ED overcrowding to 

those patients who are critically ill. The latter was both reasonable and 
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necessary to enable tertiary hospital EDs to address significant increases in 

presentation volume and rising access block rates.129,177  

Despite a significant increase in the workload associated with interhospital 

transfers over time, this study has shown that most patients are managed 

safely. However, a number of issues arise during transfer, which have 

potential to adversely influence the quality, safety and outcomes of transfer. 

Many of these issues relate to system inefficiencies and contribute to the 

burden of care for non-tertiary hospitals. 

5.5.1 Multiple health professionals are involved in transfer 

The process for interhospital transfer involves multiple health professionals 

and can involve significant time and resources. To some extent, this reflects 

the complexity of the transfer process. However, there are opportunities to 

streamline processes to ensure information (e.g. a facsimile of diagnostic 

tests) is expedited to the right person, staff who do not have the seniority or 

expertise to authorise transfer acceptance are circumvented and referring staff 

have ready access to specialist advice. These improvements would enhance 

the quality, safety and outcome of patient transfers and reduce the frustration 

experienced by referring staff. Additionally, dissolving the dual referral 

networks that still exist for one non-tertiary hospital as a legacy of historical 

health networks, would avoid unnecessary complexity in the referral process.  

5.5.2 Communication problems  

Communication between staff plays a key role in the efficiency of transfer 

care. As one in four observed transfers involved a communication issue, it 
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would appear this area of local practice would benefit from review. A key 

factor that contributed to inefficiency when arranging transfer was the absence 

of a centralised communication system. Making numerous phone calls to 

locate specialist tertiary hospital staff, liaising with the multiple staff who may 

contribute to the patient’s care, and locating a specialist bed, are resource 

intensive activities that add to the workload for referring staff. The time and 

resources this requires diverts senior staff resources away from clinical care 

and has potential to distract staff from clinical priorities. 

Communication issues also arose during the referral handover. Two factors 

appeared to contribute to problems at this stage of the transfer process. The 

first was the lack of a standard format or structure for sharing information, and 

the second, the various expectations about what information was required. 

Qualitative data from this study found tertiary hospital ED staff perceived the 

structure, clarity and relevance of information communicated during referral as 

deficient. However, as this view was drawn from a small sample of staff, it 

may not represent the broader opinion. That said, other studies have found 

there is considerable variation in the content and structure of information 

provided during handover.230-232 Poorly organised handovers can present a 

risk that important information will be overlooked or omitted.231 If too much 

detail is provided there is also a risk of information overload, which may 

obscure key information233 or simply be inefficient. Either situation is 

undesirable and has potential to delay transfer acceptance and subsequently 

definitive care.  
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The second factor that contributed to problems during referral was conflicting 

expectations about what information is required. Similar issues have only 

been reported in one other study. This US study230 explored perceptions of 

handover between ED Physicians and Medical Physicians and found that 

conflicts around what should be communicated at handover arose from 

different philosophical approaches to their practice. In ED, staff focused on 

identifying emergencies then determining if a patient needed admission. In 

contrast, Medical Physicians “took a more long term approach to patient care, 

requiring information that allowed them to make admitting diagnoses and plan 

inpatient care.”230 These philosophical differences in how handover is 

perceived may account for why ED staff in this study felt pressured to ‘sell’ 

their patient to gain acceptance for transfer and are consistent with those 

reported by Apker.230  

This thesis found that tertiary hospital bed capacity is also an important 

contributor to this pressure – an issue that did not emerge in Apker et al’s230 

findings. This pressure influenced how staff approached communications, with 

some electing to exclude clinical information that may raise doubt about a 

diagnosis from their handover. Although motivated by a desire to facilitate the 

patient’s access to tertiary services, this practice cannot be condoned as 

information not shared during handover could adversely influence the safety 

and efficiency of care.230-232 Addressing this, and other factors that influence 

communication in transfer care is not easy and requires a commitment from all 

parties. Aligning expectations of what constitutes an adequate handover 

across specialities, and agreeing on the format this information should follow, 

may help to limit some problems so that delays to acceptance and definitive 
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care are avoided. The engagement of senior staff who are capable of 

managing and resolving conflicts is also crucial to providing equitable, and 

therefore ethical health care. Local policy has recognised the need for this 

engagement via processes that escalate problems to senior staff. However,  

frontline staff are unlikely to comply with processes, unless they perceive that 

senior staff welcome the opportunity to contribute to day to day problem 

solving and can provide a resolution.  

Currently, there is no best practice for handover, although structured 

communication techniques such as SBAR which uses the headings of 

Situation, Background, Assessment, and Recommendations, to guide 

communication have been reported as beneficial.234 An advantage of SBAR, 

or similar techniques for handover, are they provide a common structure to 

guide staff on the content and sequence of information to expect. They also 

prioritise important information first, to make it easier for the receiver of 

information to orient themselves to the situation.235 A National Clinical 

Handover Initiative funded by the Australian Commission on Safety and 

Quality in Healthcare236 has supported local efforts to implement iSoBAR, 

which is a variant of SBAR, into clinical handover in select hospitals. The 

iSoBAR model builds on SBAR to include two additional pieces of information 

to SBAR - i=identify staff and o=key physiological observations. This standard 

format, could be adapted to suit the context of interhospital transfer and 

adopted within local transfer policy. Implementing this change will require 

stakeholder engagement and support for education and training across all 

sites.  
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Regardless of the strategies adopted, a culture that role models good 

communication and supports staff to develop a repertoire of communication 

skills to cater for the varying information expectations is needed. Finally, an 

investment in infrastructure to establish more efficient communications and 

integrate bed management systems to more easily identify available beds is 

also required. With these elements in place, the remaining measure of a 

transfer network is the degree to which staff work collaboratively to identify 

what is in the patients best interest and through a process of consensus adopt 

solutions that are workable. 

5.5.3 The burden of managing critical care transfers 

Another problem that emerged from this study related to the burden of 

managing critical care transfers – particularly when an escort was required, or 

transfer was delayed. In this study, 25% of all transfers involved critically ill 

patients with one in nine patients requiring an escort from the site of origin. 

This equated to 0.5% of all presentations to a non-tertiary hospital ED. If we 

use published ED presentation rates for April 2012,237 and extrapolate this 

demand across all four public hospital EDs, there would be an average of 

three critical care escorts required each day, or 1196 transfers per annum.  

Providing an escort for these patient transfers removes a senior staff member 

from the pool of expertise needed to maintain the safety and functioning of the 

referring ED. This places pressure on resources, although it is essential to 

maintaining minimum standards of care during transfer.1 This study evidences 

the continued challenge by non-tertiary hospitals to ensure appropriately 

skilled staff are deployed for transfer. The increased number of critical care 
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transfers and the concomitant rise in ED presentations177 present opposing 

demands for human and material resources in these referring EDs. 

The current volume of critical care transfers originating from non-tertiary 

hospital EDs is similar to those in areas of Australia,238 UK18 and US20 with 

established transfer services. Additional critical care transfers would originate 

from the two private hospital EDs, three tertiary hospital EDs and four ICUs. 

Resources in the form of a retrieval service would be beneficial in supporting 

care in this cohort in Perth. While the mortality benefit associated with the use 

of retrieval teams is limited, there are logistic and practical advantages to 

using these services, which include preserving onsite resources. In the face of 

increasing transfer workloads, these advantages are attractive. Another 

consideration is the additional clinical and technical expertise these teams 

could provide at times when onsite resources are limited (e.g. after hours), or 

overstretched. In this context, retrieval teams have demonstrated improved 

outcomes because the level of clinical expertise they provide is higher than 

what is available in the referring hospital.18  

Ensuring staff with appropriate expertise are available is important to enhance 

the process of transfer care. However, as Perth no longer has access to an 

adult critical care retrieval service, this workload is now shouldered entirely by 

the referring hospital. The private service that had operated in the area since 

2008, ceased its service in April 2012. Although land transfers were not the 

core focus of this service, it is worth reflecting on why the service was not 

widely used by EDs in the Perth area. Two key barriers emerged from this 

study – long deployment times and the expectation that the costs of this 
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service would be absorbed into the EDs operating budget. The latter was 

perceived as unpalatable by most EDs as existing budgets did not factor in the 

demands of providing interhospital transfer care. If a retrieval service is to be 

established in Perth, it will be necessary to address these issues. Additionally, 

the ideal retrieval service would also extend to facilitating communications 

between referring and receiving staff, locating available beds and be activated 

by a single telephone number. This formalised system would then address 

system inefficiencies that were identified and enable referring staff to focus on 

managing clinical priorities rather than administrative elements of transfer. 

Achieving this standard would require integration of software systems that are 

used for bed management between individual hospitals and the transfer 

service to provide a metropolitan wide perspective on bed availability. 

Cooperation between key stakeholders would also be necessary to develop 

processes to support a rapid response service for the critically ill. 

Naturally, a retrieval service will not be a solution for all patients. There will still 

be a need for ED staff to transfer patients with time critical conditions. 

Supporting this aspect of care within existing resources will require site 

specific strategies to be considered (e.g. on-call ED staff, anaesthetic staff to 

undertake escorts). Monitoring delays in the transfer of patients with time 

critical conditions and examining factors that contribute to delay is also 

necessary to inform practice. 

5.5.4  Access to specialist beds 

Avoiding delays to transfer due to a lack of specialist beds is also critical to 

avoid adverse patient outcome. Tertiary hospital EDs provide a safety net for 
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non-tertiary hospitals by accepting critical care transfers that cannot access a 

bed within four hours. However, the demands of maintaining levels of care for 

this cohort in a non-tertiary hospital, even for a few hours, are not insignificant. 

Ensuring the number of critical care beds and appropriately trained staff are 

sufficient to meet the demand for specialist services within the region is 

essential to optimise patient outcomes.220,239 If demands can be met by critical 

care services, this will limit the burden on referring hospital EDs.  

In WA, a 2002 report by the Australian Health Workforce Advisory Committee 

indicated the number of ICU beds per capita was the second lowest in the 

nation at 5.99 beds per 100,000 population.61 A more recent update shows 

bed stock has remained unchanged over time.240 Data in this study indicates 

that additional resources to cater for our critically ill patients are required.  

Continued efforts to improve the efficiency of bed management will also help 

improve direct access to specialist units and limit the need for tertiary hospital 

EDs to be involved in secondary transfers. This would limit the number of staff 

involved in the transfer process, and reduce the need for multiple handovers 

as a patient transitions from one ED to another, then to their in-hospital ward. 

In WA, significant reductions in tertiary hospital access block rates have been 

achieved since the introduction of the four hour rule. Access block rates have 

fallen from 40% in July 2009 to nearly 10% in early 2011.229 This decline in 

access block rates may explain why this factor did not influence the time to 

transfer after transfer acceptance in the prospective phase of this study.  
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5.5.5 Gaps or limitations of service at non-tertiary hospitals 

To ensure resources are used efficiently, it is important that transfer is limited 

to patients who cannot be safely managed at the site of origin. The prevalence 

of non major trauma in patients undergoing interhospital transfer identified in 

linked health and prospective data indicates that there is a need to extend 

existing trauma systems. Establishing a trauma system that includes non-

tertiary metropolitan hospitals would facilitate the management of this 

subgroup of patients. Some other subgroups such as cardiology, and select 

high dependency patients, may also be managed within non-tertiary hospitals 

if services were expanded. This would avoid exposing these patients to the 

risks associated with interhospital transfer.  

Redevelopment to cater for the expansion to non-tertiary hospital services is 

currently in progress as part of the broader health reforms for the metropolitan 

area.195 To complement this, it is also necessary to understand why gaps in 

existing services (e.g. general surgery) arise, to ensure that avoidable 

transfers do not occur. This knowledge would help to ensure that tertiary 

hospital beds are used efficiently. Finally, employing strategies such as pre-

hospital electrocardiography to identify patients with acute coronary syndrome 

who meet criteria for PCI also has merit. This would enable these patients to 

bypass hospitals that are not able to provide this intervention and limit the 

need for secondary transfer. Elsewhere, the use of pre-hospital ECGs has 

been shown to reduce time to intervention and improve outcomes in patients 

with ST elevation acute coronary syndrome.210,241 
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5.5.6 What are the demands of ED interhospital transfer on 
staff in a non-tertiary hospital? 

The demands of interhospital transfer on staff in a non-tertiary hospital ED are 

not insignificant and appeared to reflect the efficiency of processes and the 

capacity to absorb transfer workloads. By measuring the time to transfer 

acceptance and the number of telephone calls required to arrange a transfer, 

this study has quantified some of the demands on these staff. 

Although most transfers were straightforward, 10% of transfers took more than 

one hour to arrange. Four or more calls were required in 24% of transfers and 

delays of more than four hours occurred in 10% of transfers. The greatest 

number of phone calls were required for critically ill patient transfers. These 

findings are consistent with those of an Australian study that examined the 

challenges of arranging transfer from a small hospital in regional Victoria.6 

Like Craig, this study found the increased number of calls associated with 

arranging critical care transfers was often because the number of staff 

required to agree to the transfer, contribute to care, or tertiary hospital 

capacity had been exceeded. Another factor that contributed to the number of 

calls in this study was the difficulty locating tertiary staff to discuss a referral. 

The additional work associated with these calls diverts resources away from 

patient care. As Craig noted,6 this may distract staff from clinical priorities and 

increase the potential for adverse outcome. This risk is greatest when 

resources are at their lowest (i.e. after hours) and may explain the excess risk 

evidenced in regression models for patients transferred ED-Direct after 

midnight.  
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While the number of telephone calls was a factor that influenced staffs’ 

perception of difficulties involved in arranging a transfer, the clarity with which 

decisions regarding transfer acceptance were communicated, the extent to 

which tertiary staff appreciated the limitations of service in a non-tertiary 

hospital and the effects of delays were also of prime importance. The 

demands on staff were influenced by the confluence of these factors, and the 

capacity to concurrently manage the transfer workloads, while maintaining a 

minimum level of function in the ED. 

5.6 STRENGTHS AND LIMITATIONS OF THIS STUDY 

One of the strengths of this study is the use of linked health data which 

provides outcomes at the population level. This overcomes some of the 

limitations of previous research that has focused on outcomes following 

transfer within small, homogenous samples, or single centres. The large 

sample size and data quality for outcomes examined supports the validity of 

findings. The value of using linked health data to evaluate health outcomes 

has previously been demonstrated.242,243  

Despite best efforts, a small number of transfers could not be analysed due to 

missing links. The 2491 index transfers (6%) which could not be linked to a 

tertiary hospital record may have been transferred to a private hospital. As the 

characteristics of these patients were similar to those analysed, and were 

associated with only two deaths, their absence is unlikely to significantly alter 

the outcomes reported. 
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A limitation of linked health data is that it does not include clinical data such as 

comorbid risk, or physiological parameters which would allow more accurate 

adjustment of patients’ severity of illness. Additionally, available data could not 

account for specific human (e.g. staff expertise, the timeliness of transfer 

decision making) or system factors (e.g. quality of communication, efficiency 

of transport service) that may contribute to outcome. These factors would 

have been useful to examine, particularly in relation to factors that contribute 

to mortality when critically ill transfers are conducted after hours. 

To bridge this gap, two additional elements were included in this study. The 

first was an audit of critically ill patients to examine the quality of care. The 

second was the cross-sectional staff survey and prospective observational 

cohort which provided detailed review of transfer processes and practices. 

Examining the quality of transfer care provided insights into factors that 

resulted in clinically significant deterioration, without necessarily contributing 

to mortality. Not withstanding the limitations previously noted in 5.4 Quality of 

Care in Critically Ill Transfer, this knowledge helps to ascertain factors that 

contribute to deficiencies in transfer care. 

Another strength of this study was the inclusion of qualitative data to illustrate 

the problems experienced by staff when arranging transfer care. This data 

when considered in conjunction with the quantitative data presented, 

enhances our understanding of issues relevant to transfer care. Although the 

opinions of a small group of staff cannot provide a comprehensive list of 

problems that all staff experience, the consistent themes that emerged 

suggest that the issues identified are commonly experienced. A limitation of 
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the qualitative element of study was that a single investigator undertook data 

coding. This raises a potential for observer bias to have been introduced 

during analysis. To limit this issue, categories presented have been 

substantiated by verbatim quotes to provide transparency.  

A recognised limitation of observational studies is the possibility of observer 

bias, through a Hawthorn Effect. Despite efforts by the researcher to blend 

into the team to enable more unobtrusive observation, it is possible that some 

staff may have worked harder to facilitate efficient transfer, or adhered more 

closely to the principles of transfer because they knew they were being 

observed. This may account for the absence of observed deficiencies during 

the initial assessment and stabilisation of transfers. Another limitation was the 

use of an unvalidated scale to assess the degree of difficulty involved in 

arranging transfers. However, without the benefit of an existing validated 

measure, this was unavoidable. The scale used in this study provided a 

measure of the anxiety or frustration of the treating staff to effectively 

coordinate both clinical and organisational elements involved in arranging the 

transfer. This would reflect both the expertise of the staff and the adequacy of 

resources available to support care, thus providing some useful insights into 

the demands on staff. 

Despite some limitations, the combination of designs used in this study 

provide useful information which may be used to direct local care. Some 

findings in this study may not be generalisable to other health regions due to 

the relative proximity of EDs to tertiary hospitals, the nature of local transfer 

systems and elements of casemix described.  
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5.7 RECOMMENDATIONS FOR FUTURE RESEARCH  

This study provides baseline data against which future research relating to 

interhospital transfer care in the Perth metropolitan area can be compared. 

Follow-up studies to monitor temporal trends will assist in evaluating changes 

to the local health service network and quality of care.  

As outcomes in a prospective, comparative population that did not undergo 

transfer were not examined as part of this study, a causal relationship 

between outcome and exposure to transfer cannot be certain. This is an area 

for future research.  

The establishment of a clinical database for critically ill transfers to monitor 

adverse event rates and the need for critical interventions following transfer 

would greatly assist in evaluating care in the future. This data could be linked 

with existing health data sets such as the mortality and morbidity data, and 

death register to enable cost effective research.  

A detailed review of the quality of referral communication (i.e. completeness, 

accuracy and coherency of information) and the influence on patient outcomes 

would help establish an evidence base for this important aspect of transfer 

practice.  

The quality of care in paediatric transfers was not evaluated. Given the high 

acuity of patients in this cohort there is benefit in exploring this in a future 

study. 
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5.8 CONCLUSION 

This study has provided baseline data on the epidemiology and outcomes of 

ED interhospital transfers (i.e. mortality, LOS and quality of care). It also 

examined the process and practice of transfer to identify clinical or 

organisational problems that may influence patient outcome. These data have 

enabled a broad overview of transfer care in the Perth metropolitan area 

which has not previously been undertaken. This data is necessary for planning 

and allocating resources for interhospital transfer. 

The workload associated with interhospital transfers originating from an ED is 

significant and has increased by an average of 14.2% per annum. Around a 

third of transferred patients are complex or critically ill. These patients are 

vulnerable to adverse outcome if specialist care or intervention is delayed or 

resources required to manage care are exceeded. A 17% of patients could be 

managed at the site of origin if non-tertiary hospital services were extended. 

Despite the challenges that arise, transfer care in the Perth region is safe. 

Death following interhospital transfer occurred in only 2.3% of patients. Other 

quality measures such as the incidence of deterioration in critical care transfer 

(2%) and the need for critical interventions within the first hour following 

transfer (8%) were also infrequent and were less than reported elsewhere.9,12-

14,16,21,22,30  Improved staffing levels and infrastructure to assist in managing 

critically ill patients in non-tertiary hospitals has been instrumental in achieving 

these outcomes. These changes helped to limit human factors (e.g. errors of 

judgement, failure to recognise severity of illness) that may contribute to risk in 

transfer. Patient factors (e.g. age, acuity, ICD-10 diagnosis) and system 
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factors (e.g. the number of staff involved in transfer processes) were also 

important determinants of outcomes. The influence of some factors may vary 

according to the transfer casemix, though many are generalisable. 

Patients at greatest risk of mortality following transfer were: the elderly; those 

who deteriorated by one or more levels on the ATS; those diagnosed with 

circulatory or respiratory disease; those who were transferred after midnight; 

or those who had a longer stay in the referring hospital ED. Access block was 

not associated with excess risk of mortality, but did increase hospital LOS. 

Although challenging to address, these risk factors are largely amenable to 

change. However, they will require a multifaceted approach that considers the 

capacity of staff to manage care, along with the inefficiencies in organisational 

processes, communication systems and logistical challenges that contribute to 

the burden of transfer care.  

The absence of a formalised system for managing interhospital transfer in the 

Perth metropolitan area is a key factor that limits the efficiency and 

effectiveness of transfer care. Addressing this deficiency will require an 

investment in infrastructure to enable efficient communication systems to be 

established and bed management systems to be integrated. In addition, 

cooperation from key stakeholders is required to develop processes that will 

ensure the provision of a rapid response critical care service. Ongoing 

monitoring of transfer workload and casemix will guide future service 

development and ensure effective resource utilisation to meet the needs of the 

community. 
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APPENDIX A: ICD-10-AM DIAGNOSIS CODES 

 
Chapter Code Title 

I A00-B99 Certain infectious and parasitic diseases 

II C00-D48 Neoplasms 

III D50-D89 Diseases of the blood and blood-forming organs and 
certain disorders involving the immune mechanism 

IV E00-E90 Endocrine, nutritional and metabolic diseases 

V F00-F99 Mental and behavioural disorders 

VI G00-G99 Diseases of the nervous system 

VII H00-H59 Diseases of the eye and adnexa 

VIII H60-H95 Diseases of the ear and mastoid process 

IX I00-I99 Diseases of the circulatory system 

X J00-J99 Diseases of the respiratory system 

XI K00-K93 Diseases of the digestive system 

XII L00-L99 Diseases of the skin and subcutaneous tissue 

XIII M00-M99 Diseases of the musculoskeletal system and connective 
tissue 

XIV N00-N99 Diseases of the genitourinary system 

XV O00-O99 Pregnancy, childbirth and the puerperium 

XVI P00-P96 Certain conditions originating in the perinatal period 

XVII Q00-Q99 Congenital malformations, deformations and chromosomal 
abnormalities 

XVIII R00-R99 Symptoms, signs and abnormal clinical and laboratory 
findings, not elsewhere classified 

XIX S00-T98 Injury, poisoning and certain other consequences of 
external causes 

XX V01-Y98 External causes of morbidity and mortality 

XXI Z00-Z99 Factors influencing health status and contact with health 
services 

XXII U00-U99 Codes for special purposes 



 

Appendices Page 303 

APPENDIX B: AUDIT DATA COLLECTION TOOL 

Date:  ______________ (dd/mm/yy) 
 
Time of arrival to ED: _____________ hours 
ATS:  1              2           (circle priority on arrival to RPH) 
 
STATUS PRE INTERHOSPITAL TRANSFER (ATS = ….) 
Airway 

 Airway patent/non-patent    Airway adjuncts used  Y/N   ETT  NGT/OGT     
 

Breathing 
  Spontaneously ventilating   Manual ventilation  Mechanical ventilation 
  Oxygen delivered …………..L/min   or FIO2 ……………… 

 

Circulation 
 Control of bleeding attempted   Yes  /No/ Unable (non accessible site) N/A 

Method used: (circle as appropriate)  
 Direct Pressure/elevation Suturing Splinting & Immobilisation 
 

 IV access  Number ……… Site…………… Gauge: 14 G    
16 G   18G 

 Fluids (type and volume)……………….. ………………………  Incomplete record 
 Inotropes (agent, dose & rate) ………………………………………  

 

Drugs 
 Analgesics (agent, dose and time last given)…………….…………...…  Nil required 
 Sedatives (agent, dose and time last given)………………….…………..  Nil required  
 Neuromuscular agents (agent, dose and time last given)……...………  Nil required  

 

Observations 
 Pre-departure:  T  ……...  oC    P:  ……..  /min    RR: ……./min   SaO2: ………… 

ETCO2: …………….. BP…….…mmHg    Cardiac Rhythm. …………………GCS: ……  /15 
NVO………………………………..Haemocue: ………g/L   BSL:   ………  mmol 
Other……………………………………………………….. 
 

Level of Escort   Nurse      Doctor      Ambulance 
Labs and results of any investigation sent with patient 
 

Lab/Investigation Yes No N/A 
ECG    
Bloods    
XR    
CT Scan    
Other    

 
Comments: ------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------- 
----------------------------------------------------------------------------------------------------------------------------- 
 

 
Patient Label 
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STATUS ON ARRIVAL AT RPH   (ATS = ….) 
On Arrival: T  ……...  oC    P:  ……..  /min    RR: ……./min   SaO2: ………… 
ETCO2: …………….. BP…….……mmHg    Cardiac Rhythm.  ………………….… 
GCS: ……  /15           NVO…………………………………………………………….. 
Haemocue: ………g/L   BSL:   ………  mmol        Other…………………………….. 
 

Critical Interventions performed within first hour of arrival (tick if relevant) 
Airway 

 Airway adjuncts/positioning   Insertion of OGT/NGT   
 Intubation     C-spine immobilisation 

 

Breathing 
 Change in O2 therapy/ventilation  Manual ventilation    
 Mechanical ventilation    ICC/Needle thoracostomy  

 

Circulation 
 Suture bleeding lacerations   Pericardiocentesis  
 Splint/immobilise #     Re-establish IV access 
 Fluid resus     Pelvic Sling 

   
 Emerg Thoraco/Laparotomy   Escarotomy/Fasciotomy 
 Blood Products    Inotropes 
 Other     Active warming  

 

Neurological 
 Hyperventilation for ICP Mx  Mannitol  Sedation     Other 

Comment (reason for intervention and contributing factors if known): ---------------------------------
-----------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------- 

Critical Procedures performed within first hour of arrival (tick if relevant) 
 Xrays    Comment: 

…………………………………………………… 
 Radiological (eg CT/MRI/US) Comment: 

…………………………………………………… 
 Other    Comment: 

…………………………………………………… 
 

Definitive therapy performed within first hour of arrival (tick if relevant) 
 Interventional Radiology (coil) Comment: …………...……………………………… 
 Operative intervention  Comment: …………………………………………… 
 PTCA/Insertion TVPW  Comment: …………………………………………… 
 Other     Comment: 

…………………………………………… 
Other  

 Haemodynamic monitoring Comment: 
…………………………………………………… 

 Additional IV access  Comment: 
…………………………………………………… 
END DESTINATION 
Length of Stay   Hospital ………………. 

 ICU stay required       Date admitted ………………Date discharged ……………… 
 

Discharge Status   Alive   Dead   
If alive note discharge destination if known:  
  Home  Rehabilitation Centre    N/Home  Other 
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APPENDIX C: CROSS-SECTIONAL SURVEY INFORMATION 
AND LETTER OF INVITATION 

Study Information Sheet 
As a senior clinician with experience in interhospital transfer you have been invited to 
participate in the final phase of a project examining the epidemiology and outcome of 
Emergency Department (ED) interhospital transfers in the Perth metropolitan area. 

This phase of the study consists of interviews of senior medical, nursing and 
ambulance staff involved in interhospital patient transfer to gain an understanding of 
processes and/or practices that may influence transfer outcomes. If you agree to 
participate in an interview, you will be asked to sign a consent form. Your permission 
to audio tape the interview will also be sought. You will then be asked to answer 
some questions relating to interhospital transfer processes and practices, how these 
may be improved and your perception of the relationship between hospital occupancy 
and access block on outcomes in interhospital transfer. 

The interview will take approximately a 30-45 minutes. Please feel free to expand on 
the topic or talk about related ideas. During the interview, if there are any questions 
you would rather not answer you may say so and the interview will be stopped, or the 
interviewer may be directed to move on to the next question, whichever you 
prefer. You may withdraw from this study at any time in which case data from your 
interview will be destroyed.  

In accordance with the University of Western Australia (UWA) Ethics Committee 
requirements data from the interview will be kept confidential and stored in a secure 
place. Only the investigators will have access to this information. Upon completion of 
this project, all audio data will be destroyed and interview transcripts stored in a 
secure location for a period of seven years.  Transcripts will not include participant 
names, or the institution in which they are employed. After seven years all electronic 
data will be deleted and hard copy data destroyed using UWA confidential data bins. 
On completion of the study, findings will be disclosed to the appropriate health 
authorities to facilitate a review of existing approaches to the interhospital transfer of 
ED patients. The dissemination of findings will maintain the privacy and confidentiality 
of organisations or individuals providing data. 

Thank you for taking the time to consider this request. If you have any questions, or 
would like more information, please do not hesitate to contact the investigators.  

 
 
 
Lucia Gillman 
PhD Candidate 
University of Western Australia 
Lucia.gillman@health.wa.gov.au 
0401 053 335 
 
Professor Ian Jacobs   Professor Daniel Fatovich 
Supervisor    Co-Supervisor 
University of Western Australia (UWA)  Royal Perth Hospital/UWA 
ian.jacobs@uwa.edu.au   Daniel.fatovich@health.wa.gov.au 
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Invitation to Interview Participants 
 
Dear (insert name) 
 
RE: Patients undergoing interhospital transfer from the emergency department (ED) to 

a tertiary hospital 
 

I am a PhD student at the University of Western Australia studying the epidemiology 
and outcome of ED interhospital transfers in the Perth metropolitan area. My 
supervisors are Professor Ian Jacobs and Professor Daniel Fatovich. Analysis of 
linked health data 2002-2006 has revealed several findings of interest which I have 
summarised below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The final phase of my study will examine in more detail the process of transfer and its 
effects on patient outcome. To better understand the challenges involved in local 
transfer care I would like to meet with you to seek your opinion on current transfer 
processes and/or practices. This should take approximately 30 to 45 minutes. I will 
telephone you next week to arrange a suitable appointment. In the meantime, if you 
have any questions or would like more information, please do not hesitate to contact me.  
 
 
Yours sincerely, 
 
 
Lucia Gillman 
PhD candidate 
University of Western Australia 
lucia.gillman@health.wa.gov.au  
Mobile: 0401 053 335 

• Around 6% of all presentations to non-tertiary public ED’s in Perth underwent 
transfer 

• Most were adult, with 76% directed via ED and only 8.1% transferred direct 
to an inpatient area. Around a third of transfers were critically ill (ATS <3) 

• 82% of transfers to a tertiary ED required hospital admission, of which 10% 
required ICU admission and a further 3% were admitted via theatre; 16% of 
transfers were able to be discharged after specialist assessment and 
treatment 

• Overall, the death rate amongst interhospital transfers is low (2.3%) 
• For patients transferred to a tertiary ED, access block was associated with a 

reduction in risk of death.  
• 2% of ED interhospital transfers experienced clinically significant 

deterioration and 8% required critical interventions in the first hour following 
transfer.  

• 3% of interventions required in the first hour may have been provided earlier 
either at the referring hospital, or enroute and relate to the management of 
airway, breathing or circulation. 
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APPENDIX D: CONSENT FORM 

 
Project Title: A mixed method study of interhospital transfers from Emergency 
Departments in the Perth metropolitan area: epidemiology, outcomes and problems  
 

 
 
I.................................................................................................................................  
     (Given Names)     
 (Surname)  

  

I am a voluntary participant and agree to be interviewed for this project.  I understand 
the intent and purpose of this research. Any questions that I have asked about this 
project have been answered to my satisfaction.  
 
I understand that if, for any reason, at any time, I elect to not respond to a question or 
wish to stop the interview, or I may do so without having to give an explanation. 
 
I agree that research data gathered from the results of the interview may be 
published, provided that names are not used and institutions not identified.  
 
 
 
Dated ................................. day of ......................................................... 200 .......... 
 
 
     
Signature .................................................... 
 
 
Consent for interview to be audio taped  
 
 
 
I ……………………………. agree to have my interview audio taped for the purpose of      
(Interviewee’s full name)  this project.  
 
 
 
 
Dated ................................. day of ......................................................... 20 .......... 

Signature …………………………….  
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APPENDIX E: CROSS-SECTIONAL SURVEY QUESTIONS 

 

1. Can you describe the steps involved in communicating and arranging 
an ED patient transfer to a tertiary hospital? (all steps of the process 
whether routed via tertiary ED or direct) 

Prompts: 

a. Does the process vary with the route of transfer (i.e. tertiary ED or 
direct to inpatient area) 

b. Which staff were involved in transfer decisions? 
c. How are clinical and organisational aspects managed? (e.g. who is 

responsible for liaising with staff at the receiving tertiary facility 
versus managing clinical care?)  

d. How is the level of escort determined & allocated? What level of 
staff would typically escort critically ill patients? What influences this 
decision 

e. Who is responsible for arranging transport & equipment required for 
transfer?  

 
2. Are there any guidelines to direct transfer care?  
 

 
3. What are the problems or challenges involved in interhospital transfer 

care and how do these influence patient outcomes?  

Prompts: 

a. Are there any patient groups that are more challenging to transfer 
from a non-tertiary hospital? Why? 

b. Can you describe what happens when a critically ill patient arrives 
to your department  
 
 

4. Are you satisfied with the current transfer processes?  If no, which 
areas are most important to address?  

 
 

5. Do you believe a centrally located transfer call centre is needed in the 
Perth metropolitan area? 

 
 

6. Do you think a specialist retrieval service is required? 
 

 
7. Is there anything else you’d like to say before we finish? 
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APPENDIX F: PROSPECTIVE COHORT DATA COLLECTION 
TOOL 

Patient Demographics 
Time of arrival to ED:  ______________ 
ATS Score (circle):   1       2       3        4        5     
Presenting complaint or diagnosis (if known): ……………………………………………. 
Method of arrival to ED (circle):  Private Transport          Ambulance           Other 

 
Interventions pre transfer (circle as appropriate) 

Airway:  positioning airway adjuncts   ETT
 surgical airway 

Breathing:   oxygen mask_____L/min   NIV 
 mech ventilation 

Circulation:  IVC  fluids vasopressors/inotropes Other 
………………… 

Observations just prior to transfer:  
RR   ____(< 40 or > 140 /min)  SBP _______(< 90 or  > 

190mmHg) 
Cap refill_____ (<2sec)    Change in cardiac rhythm 
GCS  ___ /15    Temp________ 
ABG     Urine 
Other…………………………………………………………………………………..... 

 

Urgency of Transfer (tick as appropriate) 
 IMMEDIATE – life-threatening/time critical   
 URGENT – critical patient  
 NON URGENT  - stable, non critically ill patient; transfer not time critical 

Did patient experience clinically significant deterioration whilst waiting for departure?  
Yes       No 
Could this have been avoided? 
 

Details of Referral (circle as relevant) 
Site of referral:   RPH              SCGH                FHHS               PMH 
Reason for referral: .................……………………………………………………….……. 
Mode of transfer: Ambulance Private Car Taxi 
Transfer route: Direct to inpatient area         via ED via Clinic 
If patient transferred via ED please note reason why:………………………………… 
Escort details:   Medical   Resident  / Registrar  / Physician  
   ED RN /ward RN 
   Paramedic    
Equipment problems:………………………………………………………………… 
Specialty referred to: ……………………………………………… 
Time patient transfer accepted: …………………………………….. 
Total number of calls required to arrange transfer …………………. 
No. of interruptions………………………………………………….. 
How difficult was it to arrange transfer & have patient accepted at the tertiary 
hospital? 
Straight forward/easy  1____2____3____4____5   Challenging/extremely difficult 

 

Phone call tally     Time of 1st call 

Patient Label 
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Comments (e.g. problems encountered in accessing bed, contacting person authorised to 
accept transfer etc) 

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………… 
Time discharged from ED: ____________ Total ED length of stay (mins):________ 
 
EDSV data Referring ED Receiving hospital ED 
ED Occupancy   
No. pts waiting (W) & admitted 
(A)  

W=              A= W=                  A= 

Diversion (D) or ramping (R) D                  R D                  R 
Average wait time ATS 3                ATS 4   ATS 3                ATS 4   
Total presentations last 4hrs   
Critical Care Beds                ICU                                  CCU                                 HD                 
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APPENDIX G: SUMMARY OF CASES REVIEWED BY PANEL 

2004 Audit 

Case 15 was an 83 year old female who had experienced several syncopal 

episodes that morning whilst sitting in a chair. Prior to transfer the patient was 

noted to be pale, in atrial fibrillation at a rate of 103/min. She had a systolic BP 

of 130 mmHg, was fully alert and transferred with a nurse escort. On arrival, 

observations were similar to those on departure with the exception of heart 

rate which had increased to 190 beats per minute (BP 150/70 mmHg). The 

patient remained pain free. She was diagnosed with paroxysmal atrial 

fibrillation, given oral Amiodarone on the night of her admission and soon after 

reverted to sinus rhythm. She remained in hospital for a total of 4 days without 

a recurrence of arrhythmia. 

Case 24 was a 75 year old female transferred for management of her 

cerebrovascular accident. Pre-transfer she was noted to have a dense left 

hemiparesis, was bradycardic (46/min), hypertensive (SBP 220mmHg) with a 

GCS of 8/15. Whilst the patient’s haemodynamics were unchanged following 

transfer, the patient arrived with airway compromise prompting receiving staff 

to initiate airway positioning and insert a guedel airway. The ambulance 

record notes the patient ‘deteriorated enroute’ though did not report airway 

manoeuvres were performed. Glasgow coma score on arrival was recorded as 

7/15. Escort details in this case were not documented. The patient was sent 

for an urgent CT, during which she had a respiratory arrest. The patient was 

manually ventilated but attempts by the medical escort (registrar) to insert an 

endotracheal tube in the CT area failed so the patient was returned to the 
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main ED for stabilisation. Manual airway and ventilation was able to be 

provided in transit. Once in ED, intubation was not reattempted as the CT 

scan had shown basal ganglia haemorrhage and a decision to palliate was 

made. The patient died in ED several hours following transfer (see Table 6). 

Patient records do not describe whether intubation prior to CT had been 

considered.  

Case 40 was a 70 year old male who had presented to the referring ED 

following a history of headache and feeling generally unwell. On arrival at the 

referring ED he was thought to have “a seizure followed by ?unconscious 

ventricular tachycardia.” It was unclear if the patient was actually defibrillated 

but if so,  a post shock rhythm was not recorded. He was intubated on the 

third attempt (Mallinpati grade IV view) and an Adrenaline infusion was 

commenced before being transferred with a medical officer and nurse escort. 

On arrival at RPH, the patient had a ‘palpable femoral pulse’, a BP of 90/65 

mmHg and his cardiac rhythm was noted to be ventricular tachycardia 

(135/min).  A central line was inserted as double strength Adrenaline 6mg in 

50ml in addition to Noradrenaline 4mg in 50ml were required to maintain an 

adequate BP. Active cooling measures were also initiated on arrival to RPH as 

the patient’s temperature was >40 oC . Laboratory results revealed a 

creatinine kinase of 37 300 units/L (urine was dark prior to bladder irrigation), 

Troponin I 120 µg/L, International Normalised Ratio (INR) >10, Activated 

Prothrombin Time (APTT) >180 seconds. Five days following transfer, the 

patient died in ICU. The cause of death was attributed to hyperthermia, ? 

sepsis, renal failure and disseminated intravascular coagulopathy. 
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Case 64 was an 82 year old male with evolving inferior ST elevation 

myocardial infarction escorted by a senior medical officer. On departure the 

patient was noted to be bradycardic (59/min) and hypotensive (89/56mmHg) 

with non palpable peripheral pulses. During transfer the patient became more 

bradycardic (rate not recorded) which was noted to be accompanied by 

confusion, however according to patient records, no treatment was provided. It 

is not clear if these episodes were so short lived that treatment was felt to be 

unwarranted, or otherwise. An emergency PCI was performed shortly after 

arriving at the receiving hospital. In-hospital patient stay was complicated by 

delirium secondary to renal impairment and the patient was returned to the 

referring hospital 4 days later for ongoing care. 

Case 98 was a 78 year old female transferred for management of non ST 

elevation myocardial infarction with a nurse escort. The patient was noted to 

be in complete heart block prior to departure. She had clinical signs of left 

ventricular failure pre- transfer which was treated with GTN infusion (50mg in 

50ml dextrose) and continuous positive airway pressure (CPAP). Glyceryl 

trinitrate and CPAP were continued enroute, however as oxygen supplies 

were low the patient was weaned onto high flow oxygen during transit.  Other 

treatment does not appear to have been altered in transit. Pre or intra transfer 

respiratory rate and pulse oximetry values were not recorded on the 

ambulance record. On arrival to RPH, the patient is described as “clammy, 

diaphoretic and tachypnoeic” with a BP of 170/80mmHg. She was given 

Frusemide 80mg intravenously and the rate of GTN increased. This resulted 

in a reduction in the patient’s respiratory rate (from 28/minute to 16/minute) 

and resolution of bilateral lung crackles from the base and mid zone over the 
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next hour. A permanent pacemaker was inserted for complete heart block on 

the day of transfer and the patient was discharged two days later. 

Case 168 was a 30 year old with moderate to severe asthma who was 

upgraded to priority one transfer shortly before arriving at the receiving facility. 

The level of staff expertise provided to escort this patient was unknown. 

Despite staff noting the patient to have laboured, rapid respirations prior to 

and during transfer, the ambulance record does not suggest that Salbutamol 

was administered enroute. Immediately on arrival at the receiving ED the 

patient required continuous Salbutamol nebulisers, Salbutamol infusion and 

Hydrocortisone IV. The initial assessment recorded at the receiving ED 

described the patient as having laboured breathing and speaking ‘in short 

sentences’. She was admitted for two days before being discharged. 

Case 191 was an 83 year old who had presented to the referring ED following 

a collapse ? fall with hip discomfort and aphasia. He was transferred for 

neurological assessment with a GCS of 8, equal reactive pupils and a BP of 

210/90 mm Hg. A head CT scan at the referring hospital did not show any 

evidence of bleeding and the provisional diagnosis was an embolic 

cerebrovascular event. Escort details were not recorded. The patient’s 

observations on arrival were unchanged other than the GCS has fallen by one 

point to 7/15 and the patient was complaining of a severe right temporal 

headache. As there is no record of the patient requiring airway intervention it 

is assumed the patient’s airway was not compromised. Further morphine 

boluses were administered in ED with the patient’s GCS fluctuating post each 

dose but subsequently returning to 7-8/15. Medical notes report the patient 
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was ‘extremely sensitive to narcotics’ and it appears the change in GCS was 

attributed to the use of analgesics. The patient was diagnosed with an 

ischaemic stroke and multiple soft tissue injuries and remained in hospital for 

19 days. 

Case 193 was a 19 year old male involved in a motor vehicle collision who 

had sustained a significant head injury and required extrication from his 

vehicle. His GCS at the scene of the accident was 5 and he was intubated and 

mechanically ventilated on arrival to the referring ED. During transfer, the 

patient was escorted by a medical officer and a nurse. Ambulance records 

note the patient had ‘no change enroute’. On arrival at the receiving ED, the 

patient’s chest wall movement was noted to be greater on the right than left 

and ETCO2 was 28 mmHg. Arterial blood gas samples showed the PaCO2 to 

be 31.6mmHg, PaO2 361 mmHg (on no air mix), pH 7.47 and HCO3 22.5 

mmHg. As chest x-ray revealed the ETT was positioned at the carina, the ETT 

was repositioning after which chest expansion was reported to be equal 

bilaterally. A cranial CT revealed a subarachnoid haemorrhage. The patient 

was admitted to ICU where a Codman’s catheter was inserted to monitor 

intracranial pressure and repair of a deep laceration to the patient’s right arm 

was performed. The patient survived to discharge but had severe functional 

disability requiring significant community support. Discharge diagnosis was 

recorded as subarachnoid haemorrhage with diffuse axonal injury. 

Case 195 (required intervention) was a 61 year old female who had presented 

to the referring ED with shortness of breath. Her initial 12 lead ECG showed 

ST segment elevation (V1-V6) and troponin was elevated. She was given 
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Aspirin 150mg orally, Heparin bolus and commenced on GTN infusion. 

Continuous positive airway pressure was initiated for her breathlessness and 

continued in transit. A medical and nurse escort accompanied the patient. On 

arrival the patient was noted to have accessory muscle use with a respiratory 

rate of 24-28/min. A widespread wheeze was auscultated, BP was 150/75 

cardiac rhythm was sinus tachycardia (115/min). Bipap therapy was 

commenced as the patient was hypercarbic (77 mmHg) and Salbutamol 

administered via the BIPAP circuit with an improvement in the patients colour, 

and her ‘appearing more relaxed’. Chest x-ray showed hyperexpansion. Her 

12 lead ECG had improved with only ST segment elevation evident in V1-4 

and t-wave inversion in V1& V2. Troponin I level was 0.62ug/L 

2006/07 Audit 

Case 202 was a 76 year old male transferred with chest pain and ischaemic 

ECG with an initial negative troponin. He was hypertensive on departure 

(150/90 mmHg) and even more so on arrival (240/115 mmHg). The 

hypertension could not be explained by pain which was negligible on arrival 

(1/10). Normal breath sounds were present bilaterally. Despite being a 

modifiable risk factor for heart disease, anti-hypertensive therapy was not 

prescribed until two hours after the patient’s arrival. The following day, the 

patient had an angiography that confirmed moderate coronary vessel disease 

and was scheduled for a PCI with stenting on day three following transfer (Left 

anterior decending, marginal and circumflex artery). The recorded diagnosis 

was unstable angina. The patient was discharged on day four on 

antihypertensive therapy. 
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Case 227 was a 66 year old male who had a three day history of increasing 

confusion and reduced mobility. Arrival GCS was 8. A cranial CT showed a 

left subdural haematoma and right extra dural haematoma. The patient was 

given prophylactic Phenytoin (loading dose) prior to transfer. Pre-emptive 

intubation was not performed. Escort details were not documented for the 

transfer though ambulance records note the patient was drowsy, not very 

responsive and required occasional airway positioning. On arrival to RPH, the 

patient’s GCS was 9 (E2, V2, M5), pupils were 3.5 mm and reacted to light 

sluggishly. Medical notes report the patient was intubated on arrival as ‘GCS 

low” then transferred to theatre for drainage of his haematoma’s prior to 

admission to ICU. The patient was discharged home after 48 days (of which 

39 were spent in ICU). 

Case 235 was a 42 year old male who walked into the referring ED with a six 

hour history of chest pain and soon after was witnessed to have ventricular 

fibrillation arrest. He was resuscitated by DC shock x 3, intubated and 

ventilated. Prior to transfer he was given Aspirin and Clopidegrol via his 

nasogastric tube and a Heparin infusion was commenced. A medical and 

nurse escort was provided for transfer. On arrival to RPH the patient was in 

sinus rhythm (100/min) with a labile BP (100/68 mmHg to <90 mmHg) and so 

a Noradrenaline infusion was commenced. The patient’s ECG showed STEMI 

inferiorly (no right ventricular involvement) and so arrangements for PCI were 

made. Prior to transfer for PCI a chest x-ray was performed after which the 

ETT was withdrawn 3cm. There is no mention if other clinical assessment 

findings raised concern over the ETT position.  
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Case 343 was a 45 year old male with chronic renal failure (requiring dialysis) 

who had presented following a collapse with possible loss of consciousness. 

On departure, he was confused (GCS 14) and was noted to have a 

haematoma on his right forehead. Pupils were equal (3mm) and constricted to 

light.  Ambulance records note the patient vomited at the referring hospital and 

was ‘twitchy’. Serum potassium at the referring hospital was 5.9 mmol/L. On 

arrival to RPH, the patient had a tonic clonic seizure at triage which stopped 

immediately following administration of Midazolam 1mg intravenously. Sodium 

levels were within the normal range (141 mEq). A cranial CT did not 

demonstrate any bleeding and the patient’s GCS improved to 13 after one 

hour, pupils were equal and reactive (3mm).  Serum potassium at RPH was 

6.0 mmol prompting the administration of a Salbutamol nebuliser and calcium 

resonium. The seizure was attributed to hypertension and the need for 

dialysis. The patient was discharged after four days. 

Case 347 was a 76 year old female with pneumonia ? sepsis and 

neutropaenia transferred for management by a respiratory physician. The 

patient’s observations on departure were pulse 126/min, SBP 90 mmHg, RR 

24/min Sp02 98% fully alert. A medical escort accompanied the patient. On 

arrival although she was less tachycardic (110/min), she had become 

hypotensive (70/50 mmHg) and tachypnoeic (30/min). Capillary refill time was 

3-4 seconds, Sp02 had fallen to 90% and she was confused, only opening 

eyes to speech (GCS 13). A nebuliser was administered, the patient’s legs 

elevated to promote venous return and a 500ml fluid bolus from the fluids 

already in situ for transfer were administered stat, followed by an additional 

250ml. Fluid therapy resulted in a rapid improvement in the patient’s mental 
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state. Two hours later the patient had still not voided and a bladder scan 

confirmed an empty bladder. The patient remained unwell though as family 

had advised staff that the patient did not wish to be intubated, the patient was 

admitted to a respiratory ward rather than the High Dependency Area. The 

patient died in hospital after four days. A decision to palliate had been formally 

documented the day prior to death. The cause of death was thought to be 

neutropaenic sepsis. 

Case 348 was an 84 year old male who had sustained a large laceration to his 

scalp following an unwitnessed fall. He was found by his daughter, 

unconscious in ‘a pool of blood.’ On arrival at the referring ED his temperature 

was 33.4oC, GCS was 10 and he was tolerating a oropharyngeal airway that 

had been inserted by pre-hospital staff. The patient was intubated at the 

referring ED and tube position confirmed as appropriate on chest x-ray pre 

transfer. Although he was bradycardic 45-55/min (sinus bradycardia on 12 

lead ECG) his BP was 125/50mmHg. Notes report a left conjugate gaze was 

present and cranial CT scan did not identify any bleeding. The patient was 

transferred with a medical and nurse escort, and received intermittent 

Metaraminol boluses enroute plus 1000 ml of Normal Saline for hypotension 

with a good response. Prior to transfer, warmed intravenous fluids had been 

administered however it is unclear if measures were taken to continue 

warming enroute. The patient arrived with a temperature of 34 oC, BP 90/50 

mmHg in junctional bradycardia 55-59/min. He was briefly commenced on 

Isoprenaline which was later changed to Noradrenaline (as heart rate 

sustained at 65 -75/min). Cranial CT scan confirmed a large left hemisphere 

ischaemic infarct. The patient was admitted to ICU where discussion with 
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family over the subsequent days lead to a decision to withdraw active 

treatment. The patient was extubated on day 5 and died on day 6 following 

transfer. 

Case 368 was an 82 year old female transferred with ‘shortness of breath and 

haemoptysis’ which was presumed to be acute pulmonary oedema. The 

patient was transferred on continuous positive airways pressure and 

accompanied by a medical officer throughout the transfer. Systolic BP on 

departure was 110 mmHg. GTN infusion was not in situ on transfer and it is 

unclear if Morphine or diuretics were given prior to transfer. In transit the 

patient became hypertensive (SBP 190 mmHg), confused and Sp02 fell from 

99 to 91%. On arrival, the patient was noted to have bibasal crackles so non 

invasive ventilation was continued (unclear if PEEP increased) and GTN 

infusion commenced (50mg in 50ml 5% Dextrose at 5ml per hour) with 

improvement in the patient’s oxygen saturation. A 12 lead ECG showed T 

wave inversion in V1, V2 & AVL with a troponin I level of 0.87 ug/L. The 

patient required admission to the High Dependency Ward for respiratory 

failure complicated by idiopathic thrombocytopaenia and NSTEMI. She died in 

hospital 32 days later. 

Case 371 was a 40 year old female who presented with Asthma secondary to 

a chest infection and was transferred on priority 2. The patient had warranted 

the insertion of an arterial line prior to transfer. On departure the patient was 

noted to have marked accessory muscle use and given a Salbutamol 

nebuliser. When the patient did not improve, the medical escort accompanying 

the patient requested the transfer be upgraded to a priority one. On arrival 



 

Appendices Page 321 

Salbutamol nebulisers were again administered, along with an Aminophylline 

infusion and Hydrocortisone 200 mg intravenously. Arterial blood gases on 

arrival revealed hypercarbia (PaCO2 75mmHg) and so BIPAP therapy was 

commenced with improvement in ventilation over the next few hours (PaCO2 

50mmHg). Arterial blood gas results prior to departure were not on record at 

RPH.  The patient was admitted to the High Dependency area and had a 

hospital stay of nine days. 

Case 372 was a 84 year old male transferred for management of 

haematemesis. On departure, he was pale and cool though spontaneously 

ventilating at 24 breaths per minute, with a pulse of 105/min, SBP of 115 

mmHg and GCS 14 (confused). Intravenous Normal Saline 500ml had been 

commenced and oxygen was in situ via nasal prongs though no Sp02 was 

recorded. On arrival to RPH his BP had dropped to 90/40mmHg, with a slight 

increase in pulse to 115/min. A fluid bolus of 500ml (from fluids that were 

already in situ) improved the patient’s GCS to 15. Shortly after arrival, a 

further 250ml bolus of fluids was required as BP dropped to 86/35 mmHg (but 

GCS remained 15). As the patient was considered unstable an endoscopy 

was performed in the ED. This revealed ulceration in the  oesophageous and 

duodenum. Proton pump inhibition therapy (e.g. pantaprozol) that had been 

commenced pre transfer was continued and packed cells administered in view 

of a low haemoglobin (6.1g/L). 

Case 381 was a 71 year old female with exacerbation of chronic airways 

limitation.  She was given Salbutamol nebuliser and hydrocortisone IV prior to 

transfer along with an infusion of Gelofusin for her low systolic BP (90 mmHg). 
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Escort details are unclear. Observations on departure note the patient’s 

respiratory rate was 28/min, pulse 85/min and systolic BP 90 mmHg. Records 

also note the patient’s radial pulse was not palpable and whilst staff felt a 

Salbutamol nebuliser was indicated, the patient refused on the basis that it 

made her ‘feel sick’. The patient arrived with a BP of 70/55 mmHg and a 

‘weak’ pulse, her respirations were rapid and laboured (RR 24/min). As the 

Gelofusin that had been commenced prior to transfer had been completed 

enroute a further bolus of 250ml Gelofusin was administered with 

improvement in BP. The patient was transferred to a ward for BIPAP therapy 

and remained in hospital for 21 days. 

Case 382 was an 80 year old restrained driver of an motor vehicle that 

collided with a truck at high impact. The patient had sustained chest injuries 

which prompted transfer. A senior medical officer and nurse escorted the 

patient. Ambulance records note the patient was fully alert and speaking ‘in 

short sentences’ during transfer, though an actual respiratory rate was not 

recorded. Emergency records at RPH note the patient was handed over as 

being ‘haemodynamically stable enroute’. Details of  specific injuries 

confirmed prior to transfer were not recorded so it is difficult to determine the 

accuracy of the referring teams assessment. Following transfer the patient 

was noted to have marked subcutaneous emphysema in his chest and neck 

with slight right tracheal deviation on examination, though breath sounds were 

audible bilaterally.  His respiratory rate on arrival was 32 per minute, Spo2 

91% , cardiac rhythm atrial fibrillation at a rate of 110 per minute and BP 

175/80mmHg. Arrangements were made for the patient to be intubated by an 

anaesthetist presumably as the patient’s airway was judged to be potentially 
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‘difficult’. Intubation was performed within 20 minutes of the patient’s arrival to 

ED. As the patient was Warfarinised for his chronic atrial fibrillation fresh 

frozen plasma, Prothrombinex and Vitamin K were administered prior to 

insertion of bilateral intercostal catheters. A CT scan confirmed a fractured 

right scapula, two undisplaced right rib fractures, bilateral 

haemopneumothoracies, pneumomediastinum and extensive subcutaneous 

emphysema displacing the upper airway. There was no evidence of head or 

spinal injury.  During these investigations, all of which occurred within the first 

hour following transfer, the patient experienced several episodes of 

hypotension <80mmHg which responded to fluid boluses of 1000mls. An 

arterial line was inserted and a Noradrenaline infusion was commenced for BP 

support. Cross matched blood was also administered. 
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APPENDIX H: PROSPECTIVE OBSERVATIONAL COHORT ‘DELAYED TRANSFERS’ 

Table 4.33: Summary of delayed prospective transfers (n=22)  

Time to 
transfer 
hh:mm 

SJA 
delay 
hh:mm 

Other 
delays 
hh:mm

Age Transfer 
urgency 

Reason for referral Route of 
transfer 

Daily 
Access 
Block **

Factors reported to contribute to delay 

4:08 03:55 00:13 87 Not urgent Surgical repair fractured NOF   via ED 16%  

4:18 03:08 01:10 23 Not urgent Appendicitis via ED   19%  

4:19 04:11 00:08 57 Urgent Non STEMI  via ED 29%  

4:25 04:20 00:05 83 Not urgent Acute onset seizures   Direct  59% 
Capacity exceeded at tertiary 
hospital; private bed sourced

4:25 00:10 04:15 77 Urgent Acute cardiac pulmonary oedema  via ED 0 Delayed whilst on CPAP 

4:26 03:56 00:30 47 Not urgent Fractured patella for ORIF via ED 42% Tertiary hospital ED ramping 

4:49 01:19 03:30 17 Not urgent Appendicitis  via ED 26%  

4:55 01:45 03:10 21 Not urgent Complex bite to hand     via ED 11% 
Allergic reaction to IVAB given in ED 
so upgraded to ambulance transport

5:05 01:25 03:40 73 Not urgent Motor neuron disease  via ED 21%  

5:10 00:45 04:25 86 Urgent Acute cardiac pulmonary oedema  via ED 29% Delayed whilst on CPAP 

Other delays were defined as those were a need for additional management prior to departure was the reason for delayed transfer    
**Daily Access Block % provided by Department of Health, WA for receiving hospital   NOF= Neck of femur     NSTEMI = non ST elevation myocardial 
infarction ORIF = Open reduction internal fixation    CPAP = Continuous Positive Airways Pressure   IVAB = Intravenous antibiotic 
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Table 4.33: Summary of delayed prospective transfers (n=22) cont’d. 

Time to 
transfer 
hh:mm 

SJA 
delay 
hh:mm 

Other 
delays 
hh:mm 

Age Transfer 
urgency 

Reason for referral Route 
of 
transfer

Daily 
Access 
Block**

Factors reported to contribute to delay 

5:37 05:17 00:20 54 Not urgent Surgical drainage   via ED 48%  
5:50 05:55 --- 37 Not urgent Posterior fossa stroke  via ED 65% Tertiary ED ramping 

6:00 00:11 05:49 69 Urgent NSTEMI  Direct 30% No tertiary bed 

07:03 01:18 05:45 28 Urgent Relapse of schizophrenia   Direct 28% No tertiary bed 

07:23 07:28 ---- 55 Not urgent Small bowel obstruction  via ED 51% Tertiary hospital ED ramping 

8:59 08:14 00:45 66 Not urgent Pancreatitis   via ED 57% SJA busy in local area 

11:30 --- --- 62 Not urgent Fractured distal radius  Direct 21%  

11:55 --- --- 80 Not urgent Vascular occlusion leg   Direct 0 No tertiary bed 

13:00 00:50 12:10 65 Not urgent Abdominal pain for investigation  via ED 38% No tertiary bed 

15:26 05:50 09:36 31 Not urgent Hydro-ureter and renal calculus  via ED 0 No tertiary bed 

16:15 00:51 15:24 51 Not urgent Tibia/fibula fracture for surgical 
fixation

via ED 35% No tertiary bed; requested to keep 
patient overnight

17:35 03:32 14:03 24 Not urgent Attempted hanging for vascular 
review

Direct  26% Agreed delay to transfer until post 
neck ultrasound

NSTEMI = non ST elevation myocardial infarction 


