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Abstract 

Background 

Falls are the second leading cause of unintentional injury globally, with more than 37 

million falls requiring medical attention annually. Emergency Medical Services 

(EMS) (commonly referred to as ‘ambulance services’ in Australia) are usually the 

first point of medical attention when a fall occurs. Fall-related incidents involving 

older adults account for an increasing number of non-urgent calls for an ambulance. 

Alternative referral pathways, as alternatives to transport to emergency departments 

(ED), are being explored more commonly as the demand to attend low-acuity falls in 

older adults increases. However, little is known of the prehospital management, 

provided by EMS staff responding to patients who fall. Further investigation via 

epidemiological and exploratory qualitative research is needed to address this gap in 

prehospital literature and provide context to EMS staff management of adults who fall. 

Aim 

The overall aim of this doctoral thesis was to describe the epidemiology of patients 

who fell and were attended by EMS personnel, in Western Australia (WA) - examining 

the patient characteristics and prehospital clinical management of falls and repeat falls.  

A secondary aim was to explore paramedics’ experience, views and attitudes towards 

the management of falls patients in WA. 

Methods 

This thesis encompasses four research studies, published in peer-reviewed journals. 

The first was a scoping review. Following the published protocol, the scoping review 

aimed to systematically map published literature to identify knowledge gaps in the 

EMS management of adult patients who had fallen. The second two studies focused 

on the epidemiology of ambulance-attended adults who fell, describing patient 

characteristics, predictors of transport urgency and risk of sustaining repeat 

ambulance-attended falls. The fourth and final study was an exploratory qualitative 

study of paramedics’ experiences attending and managing patients who fell. 
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Results 

Study 1: A Systematic Scoping Review 

Watkins PM, Buzzacott P, Brink D, Masters S, Hill A-M. Pre-Hospital 

Management, Injuries and Disposition of Ambulance Attended Adults 

who Fall: A Scoping Review Protocol. Australasian Journal of 

Paramedicine. 2021;18:1-5. 

Watkins, P. M. Masters, S. Hill, A. M. Tohira, H. Brink, D. Finn, J. 

Buzzacott, P. The prehospital management of ambulance-attended 

adults who fell: A scoping review. Australasian emergency care, 

2023, Vol.26(1), p.45-53. 

This scoping review aimed to map and synthesise the evidence for the 

prehospital management of EMS-attended adult patients who fell. Following the 

Joanna Briggs Institute (JBI) methods and scoping review protocol, six databases 

were searched for sources reporting on the population (adults who fell), context 

(ambulance-attended patients), and concept (injuries, interventions, and disposition 

data) reported in the scoping review and protocol. 

Results: The scoping review identified 115 sources for review that met the 

inclusion criteria. A gap in research was identified regarding the management 

of falls in the prehospital setting. Patient characteristics and injuries are well 

documented, but the type and number of prehospital interventions, decisions 

around disposition, whether transport occurs, and alternative health care 

pathway availability are sparsely reported. The literature search was updated 

on the 22nd of September 2023 using the same inclusion criteria and search 

strategy, and 16 additional sources that met these criteria were found. The 

updated search of the literature has identified ambulance-attended patients who 

fall have a high risk of future health service use. The literature included in the 

updated search recommended intervention to facilitate EMSs management of 

patients who fall. 
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Study 2: Epidemiology of Ambulance-attended Falls 

Watkins PM, Hill A-M, Tohira H, Brink D, Finn J, Buzzacott P. 

Epidemiology of ambulance-attended adults who fell in Western 

Australia 2015 – 2021: An increasing incidence in an ageing 

population. Injury. 2023;54(12):111035. 

This state-wide retrospective cohort study examined all patients attended by St 

John Western Australia (SJWA) ambulance service, who were aged >=18 years 

and described as having experienced a fall between 1st January 2015 and 31st 

December 2021. The aims of the study were to: 1) describe the characteristics 

of patients attended; 2) estimate the crude, and age-standardised incidence 

rates; 3) identify the prevalence of injuries sustained; 4) describe prehospital 

interventions used in the management of patients; 5) summarise the frequency 

of the disposition of patients attended; and 6) determine patient and fall 

characteristics associated with low transport urgency. Based on the findings 

from the previous study, the descriptive epidemiology of these patients, their 

injuries, prehospital interventions and disposition were reported to add to 

published literature on the prehospital management of falls. An ordinal logistic 

regression exploring the odds of low transport urgency was performed. 

Results: Between 2015-2021, there were n=188,720 ambulance attendances 

for fall incidents. The incidence rate of falls requiring ambulance attendance 

has increased over time, increasing the demand placed on EMS annually. The 

age-standardised incidence rate of all ambulance-attended adults who fell in 

WA increased from 1,108 per 100,000 in 2015 to 1,247 per 100,000 in 2021. 

The crude incidence for all ambulance-attended adults who fell increased from 

877 per 100,000 in 2015 to 1,133 per 100,000 in 2021; The crude incidence for 

those 85 years of age and over increased from 18,826 per 100,000 in 2015 to 

21,423 per 100,000 in 2021. 

Older, female patients had a higher odds of being transported to hospital via a 

lower urgency, with 50% of this cohort transported to hospital via urgency 

three. While 19% of patients were attended via a priority one, only 1% were 

transported to hospital via urgency one.  
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Study 3: Epidemiology of Adults Who Experienced Repeated  

Ambulance-attended Falls  

This retrospective cohort study examined all patients aged >=18 years attended 

by SJWA ambulance service for a fall-related incident, identified in the 

previous cohort study. The aim of this study was to examine the subset of 

ambulance-attended adults who sustained repeat falls in WA. A patient’s index 

fall was their first recorded fall in the data set. We defined patients who 

experienced >=1 subsequent fall, following their index fall, as experiencing 

repeat falls. The descriptive epidemiology of these patients, the pattern of their 

repeated ambulance-attendances, their injuries, prehospital interventions and 

disposition was reported. A multivariable logistic regression exploring the 

odds of experiencing a repeat ambulance-attendance for a fall within 30 days 

and 31-365 days, following a patients first ambulance-attended fall was 

reported. A Kaplan-Meier analysis was used to estimate the time (in days) 

between consecutive ambulance-attended falls. 

Results: A total of 128,588 falls-related incidents occurred involving 77,087 

individual patients. 54,554 patients (71%) were attended once for a fall-related 

incident (n= 30,280 females; mean age 68 years, SD: 21). A total of 22,533 

patients (29%) experienced repeat ambulance-attended falls (n= 13,248 

females; mean age 80 years, SD: 14, at first call). These 22,533 patients 

accounted for 58% (n= 74,034 attendances) of all ambulance-attendances to 

fall-related incidents. Time between ambulance-attended falls decreased 

significantly the more falls a patient sustained, (p<0.001). Among patients who 

experienced repeat falls, 13,363 (59%) of repeat falls occurred within 12 

months: 3,103 (14%) of patients sustained their second fall within 30 days of 

their index fall, and 10,260 (46%) between 31 days to 12 months. Patients who 

were transported, via any urgency, at their first ambulance-attended fall, had a 

reduced odds of sustaining a second ambulance-attended fall within 30 days 

and 31 days to 12 months, compared to non-transported patients. 
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Study 4: Paramedics’ Experience Attending and Managing Adults Who Fall 

Watkins P, Buzzacott P, Tohira H, Finn J, Brink D, Brits R, Hill A-M. “Mind 

the gap”: An exploratory qualitative study of paramedics’ experiences 

attending older adults who fall in Western Australia. Australasian 

Emergency Care. 2024. 

The aim of this study was to explore paramedics’ experiences and perspectives 

about attending and managing older adults who had fallen. This exploratory 

qualitative study focused on a purposive sample of paramedics with at least 

one years on road experience working in WA. Given the growing frequency 

and incidence of ambulance-attended falls in WA, identified in the previous 

cohort studies, one years on road experience from this purposive sample was 

determined to be adequate to address the research questions. Semi-structured 

interviews were undertaken, and data were thematically analysed, via an 

inductive approach. Interviews lasted 64 minutes on average, reaching data 

saturation at interview 14. 

Results: Participants’ ages ranged from 29 – 49 years, including nine males and 

four participants with rural experience. The main theme identified that 

experiences were positive when attending older adults with high-acuity medical 

problems or injuries following falls because binary decision-making (transport 

vs non-transport) was appropriate. However, participants described stressful and 

frustrating experiences when attending low-acuity falls call-outs. Themes 

highlighted that decision-making for low-acuity falls attendances was a complex 

balance between 1) patient context, 2) risk management, 3) paramedic reactions, 

and 4) the lack of alternate referral pathways available. If transport to hospital 

was not required there were no available, alternative pathways to refer onwards 

for appropriate health or social care. 

Conclusion   

My research demonstrated that the frequency and incidence of ambulance attendances 

to adults who fall increased across WA between 2015 and 2021. During this period, 

nearly 30% of all patients attended by an ambulance for a fall, sustained one or more 

repeat falls, collectively accounting for nearly 60% of all ambulance-attendances to 

fall incidents. The two epidemiology studies found that 88% of patients were 
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transported to hospital at their only fall, and 80% were transported to hospital at their 

first fall of multiple falls. Ultimately there were 147,282 (78%) transports to hospital 

following 188,720 ambulance-attendances to fall-incidents, between 2015-2021. As 

most ambulance-attended falls call-outs were identified as being for older adults and 

classed as low-acuity events, the findings of this thesis suggest that efforts in WA 

could aim to create and strengthen alternative referral pathways available to EMS staff 

in the prehospital setting, to manage fall-related call-outs. These findings are supported 

by paramedics’ experiences that, having no alternatives to the transport/non-transport 

binary decision pathway, leads to complex decision-making while attending and 

managing patients who have fallen, if they are low-acuity presentations. The 

development of prehospital clinical practice guidelines (CPG) specifically identifying 

criteria for when it is safe to leave a patient at home, could support paramedics in their 

decision-making role when attending patients who fall. 

The frequency and incidence of ambulance-attended falls are increasing, and no 

alternative referral pathways were available, during these studies, to support this 

growing demand placed on the WA prehospital system. New CPGs and hospital ED 

based trials are currently being implemented in WA to improve emergency access for 

adults who have fallen and require an ambulance. While these processes are being 

implemented, continuous progress to focus on high-risk groups, such as repeatedly 

attended patients, in the prehospital setting is needed. 
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Chapter 1 

   

Introduction 

1.1 Introduction 

This chapter aims to provide the background and rationale of this thesis 

exploring ambulance-attended adults who fell in Western Australia (WA). This 

chapter also includes the specific research aim and objectives, the thesis approach and 

an overview of the thesis chapters. 

1.2 Background and Rationale 

Millions of people fall every year, and as the population increases and ages 

concurrently, the frequency and incidence of falls are increasing globally.(1-5) 

Ambulance services or Emergency Medical Services (EMS) are responding to an 

increasing number of adults, >=65 years of age (older adults), who fall.(4, 6-8) 

Approximately 37 million falls require medical attention annually, and falls are the 

second leading cause of unintentional injury deaths globally.(2) Given that the high 

demand for medical attention in older adults following falls is well established in the 

research literature,(1-8) further investigation into the prehospital management of 

falls is relevant.  

When responding to a person who has fallen, the objective for prehospital staff 

is to alleviate symptoms and/or prevent further deterioration by providing interventions, 

and where necessary, transport the patient to a hospital. Injuries resulting from fall-

related incidents can vary from none to life-threatening, and tend to increase in severity 

with age.(2, 6, 8-10) Falls have the potential to result in major, life-threatening injury, 

so it is crucial that ambulance services accurately ascertain when it is appropriate, and 

how urgently to transport patients to hospital.(11) 

Whether ambulance-attended patients are urgently transported or not, relies 

on the patients’ clinical condition, the context of the fall, and paramedics’ clinical 

assessment at the time of attendance. Patient management is mostly based on the 

underlying cause of the fall and/or the injuries sustained,(9) and is guided by 

ambulance services specific clinical practice guidelines (CPG). In WA, at the time of 

the studies, prehospital staff had two destination options for patients who fall, 
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transport to hospital, or leave the patient at the scene. Alternative referral pathway 

options for the management of people who fall and require an ambulance are sparsely 

reported in prehospital literature and were not available to prehospital staff in WA 

during the completion of the studies within this thesis.(12-14) Further research 

regarding the accurate identification of high-risk groups, such as people attended 

repeatedly by ambulances for fall-related events, could benefit the health sector as a 

whole. This would potentially allow for new referral pathways and falls services to 

be developed specifically to target known high risk groups. 

1.3 Specific Research Aim and Objectives 

1.3.1 Research Aim 

The overall aim of this thesis was to investigate adults (>=18 years) who 

experienced a fall, were attended by an EMS ambulance, and the health services 

perspectives, in WA – epidemiologically and qualitatively – with a view to better 

inform the prehospital management of patients who fall. 

1.3.2 Research Objectives 

To achieve this aim, the following research objectives were addressed. 

1. To undertake a systematic scoping review of literature describing adults who 

have fallen and were attended by EMS. 

a) To produce a systematic scoping review protocol to solidify a rigorous 

methodology prior to conducting the systematic scoping review. 

b) To map and synthesise the evidence for the prehospital management of 

EMS-attended adult patients who fall, identify knowledge gaps and 

propose recommendations for further research of EMS management of 

falls in the prehospital setting. 

2. To conduct a retrospective cohort study to describe the incidence rate and 

characteristics of ambulance-attended falls in WA, including fall-related 

injuries, prehospital interventions delivered, and disposition (including 

transport to a hospital or otherwise) using St. John Western Australia (SJWA) 

ambulance data. 
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a) To describe the characteristics of patients attended. 

b) To estimate the crude, and age-standardised incidence rates. 

c) To identify the prevalence of injuries sustained. 

d) To describe prehospital interventions used in the management of patients. 

e) To summarise the frequency of the disposition of patients. 

f) To determine patient and fall characteristics associated with low 

transport urgency. 

3. To examine EMS-attended adults who sustained repeat falls in WA, in the study 

cohort described above. 

a) To compare the characteristics of patients who sustained one fall 

compared to those who sustained repeat falls. 

b) To describe the characteristics of patients attended in response to repeat 

falls within 30 days and 31 days to 12 months of their first EMS-

attended fall. 

c) To explore the number of days between the index fall and the 

subsequent fall(s). 

d) To compare the mortality in patients who sustained one fall compared 

to those who sustained repeat falls. 

4. To conduct an exploratory qualitative study to ascertain paramedics’ views and 

attitudes towards attending patients who fall, including repeat fallers, and the 

management of falls in WA (e.g., to transport or not transport). 

a) To explore and describe paramedics’ perceptions of the interventions 

they provide and alternative pathways regarding patients who fall. 

b) To explore and describe paramedics' perceptions of patients who fall, 

attending falls and the management of falls in WA. 

1.4 Thesis Approach 

This thesis is based on a ‘hybrid model’ which incorporates both published 

research papers together with a written description of the work undertaken. Chapter 1 

provides an overview of the thesis aim and objectives. Chapter 2 provides a contextual 

overview of falls and the prehospital setting, particularly in the context of WA. Chapter 3 
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presents a scoping review protocol, published in a peer-reviewed journal. Chapters 4-7 

comprise four individual studies, published or under review in peer-reviewed journals. 

Chapter 8 provides a discussion of the findings of my doctoral research, potential 

limitations, and my recommendations for future research, policy, and practice. The 

thesis approach is presented in Figure 1.1, and an overview of each chapter is provided 

in Table 1.1.  

Figure 1.1  

Model of thesis approach 

 
  

Chapter 1 

Introduction

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Discussion

Chapter 2 

Background

Chapter 3

Chapter 4

Literature review

Qualitative

Quantitative

Article 3: Epidemiology of ambulance-attended 

adults who fell in Western Australia 2015 – 2021: 

An increasing incidence in an ageing population

Article 4: Repeat Ambulance Attendances for 

Adults who Fell in Western Australia: 

A state-wide retrospective cohort study

Article 5: “Mind the gap”: Exploring paramedics’ 

experiences attending older adults who fall

Article 1: Pre-hospital management, injuries and 

disposition of ambulance attended adults who fall: 

A scoping review protocol

Article 2: The prehospital management of ambulance-

attended adults who fell: A scoping review
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Table 1.1  

Overview of thesis chapters 

Chapter Title and Description 
Research  

objectives 

1 Introduction  

2 Background 

This chapter presents background information of adults who have 
fallen, the WA EMS system, and the context and significance of 
the research presented in this doctoral thesis. 

 

3 Systematic Scoping Review Methodology 

Article 1: Published paper 

Watkins PM, Buzzacott P, Brink D, Masters S, Hill A-M.  
Pre-hospital management, injuries and disposition of ambulance 
attended adults who fall: A scoping review protocol.  

Australasian Journal of Paramedicine. 2021;18. 
https://ajp.paramedics.org/index.php/ajp/article/view/876 

(1) a 

4 Systematic Scoping Review 

Article 2: Published paper 

Watkins PM, Masters S, Hill A-M, Tohira H, Brink D, Finn J, 
Buzzacott P. 

The prehospital management of ambulance-attended adults who 
fell: A scoping review. Australasian Emergency Care. 

2023;26(1):45-53. 
https://doi.org/10.1016/j.auec.2022.07.006 

(1) b 

5 Epidemiology of Falls 

Article 3: Published paper 

Watkins PM, Hill A-M, Tohira H, Brink D, Finn J, Buzzacott P.  
Epidemiology of ambulance-attended adults who fell in Western 

Australia 2015 – 2021: An increasing incidence in an ageing 
population. Injury. 2023;54(12) 

https://doi.org/10.1016/j.injury.2023.111035 

(2) a – f  

6 Epidemiology of Repeat Falls 

Article 4: Submitted paper under peer review 

Watkins P, Buzzacott P, Tohira H, Majewski D, Hill A-M, Brink D, 
Brits R, Finn J.  
Emergency Medical Service attendances for adults with repeat 

falls in Western Australia: A state-wide retrospective cohort study. 

(3) a – d 

7 Paramedic Perspectives 

Article 5: Published paper 

Watkins P, Buzzacott P, Tohira H, Finn J, Brink D, Brits R, Hill A-M. 
“Mind the gap”: An exploratory qualitative study of paramedics’ 

experiences attending older adults who fall in Western Australia.  
Australasian Emergency Care. 2024. 
https://doi.org/10.1016/j.auec.2024.01.004 

(4) a, b 

8 Thesis Discussion 

This chapter presents a summary of key findings, synthesise these 
findings in the context of research literature and of local and 

global guidelines 

 

 

https://ajp.paramedics.org/index.php/ajp/article/view/876
https://doi.org/10.1016/j.auec.2022.07.006
https://doi.org/10.1016/j.injury.2023.111035
https://doi.org/10.1016/j.auec.2024.01.004


 

6 

Chapter 2 

   

Background 

2.1 Overview 

This chapter aims to provide background information relating to falls, the 

prehospital management of falls, and the prehospital setting specific to the studies 

within this thesis.  

Thesis Context 

 

  

Chapter 1 

Introduction

Chapter 5

Chapter 6

Chapter 7

Chapter 8 

Discussion

Chapter 2 

Background

Chapter 3

Chapter 4

Literature review

Qualitative

Quantitative

Article 3: Epidemiology of ambulance-attended 

adults who fell in Western Australia 2015 – 2021: 

An increasing incidence in an ageing population

Article 4: Repeat Ambulance Attendances for 

Adults who Fell in Western Australia: 

A state-wide retrospective cohort study

Article 5: “Mind the gap”: Exploring paramedics’ 

experiences attending older adults who fall

Article 1: Pre-hospital management, injuries and 

disposition of ambulance attended adults who fall: 

A scoping review protocol

Article 2: The prehospital management of ambulance-

attended adults who fell: A scoping review
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2.2 Introduction 

2.2.1 Falls 

Definition 

A fall can be described as a slip, trip, or stumble at ground level, or from height, 

where a person comes to rest unintentionally at ground level.(2) Having a fall can 

suggest a more significant, substantial, or potentially consequential event. While 

anyone of any age can sustain fall-related injuries, this is often associated with an 

increased risk of injury in older adults.  

Injuries 

Injuries resulting from fall-related events can vary from none/minor to life 

threatening including lacerations, fractures, abrasions and pain, and tend to increase 

in severity with increasing age.(2, 6, 8-10) Falls can result in injuries and be the 

presenting symptom of an acute medical event, highlighting how complex falls and 

fall-related injuries can be. Falls also have the potential to contribute to an increase 

in disability or poor health outcomes. Injuries sustained from falls can also contribute 

to a loss of confidence, independence, physical activity and ultimately a reduction in 

self-efficacy.(15) 

Mechanism 

Falls can be caused by intrinsic factors such as poor balance, immobility 

and frailty, acute medical conditions like a stroke, or unmanaged chronic illness, 

e.g., syncope caused by unmanaged diabetes.(2, 16) Cognitive decline is also 

associated with an increased risk of falls, largely in populations of cognitively 

impaired (i.e., people living with dementia). The combination of physical and 

cognitive decline with age creates a compounding effect, whereby the risk of falls 

increases significantly with age.(17) 

External factors including environmental conditions commonly cause falls, 

although falls on the same level from slipping, tripping, and stumbling are shown to 

be the most common cause of hospitalised falls for older adults.(6, 18, 19) Intrinsic 

and extrinsic factors are important when considering older adults, as they have the 

highest incidence of falls globally.(5, 20, 21) 
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Incidence 

The incidence of falls is increasing globally, with one in three older adults 

experiencing a fall annually.(2, 5, 14) The incidence of fall-related injury requiring 

health care interventions is increasing with age, particularly in those >=70 years of age 

and females.(5, 21, 22) Across Western Europe, 8.4 million older adults, >=70 years 

of age, sought medical attention due to fall-related injuries in 2017.(5) The United 

States of America (USA), observed a 4.4% overall increase (1.5% annual growth) in 

the age and sex adjusted national quarterly fall injury rates, between 2016-2019.(23)  

The incidence of falls is increasing across Australia,(6, 18, 19) and the state of 

WA.(3, 24) Falls are the most common cause of hospitalisations and deaths from 

injuries in Australia.(22) In WA, falls are the fourth most common cause of injury 

deaths and second most common cause of injury hospitalisations.(16) The rates of 

hospitalisations for falls-related events are increasing, with 2,600 hospitalisations in 

males >=65 years of age, and 3,800 hospitalisations in females >=65 years of age, per 

100,000 population, across Australia in 2021-22.(18) 

Mortality 

Globally, falls are the second leading cause of injury deaths, accounting for 

approximately 684,000 fatalities annually.(2) In Western Europe alone, 54,504 older 

adults died due to falls in 2017,(5) although over 80% of fall related deaths globally 

are estimated to occur in low- and middle-income countries.(2) In Australia in 2021, 

the crude rate of injury deaths due to falls was 131.5 per 100,000 population, in adults 

>=65 years of age.(18) The age standardised rate of deaths due to falls in Australia has 

been steadily increasing from 14 per 100,000 persons in 2011 to 16 per 100,000 

persons in 2020.(18) 

2.2.2 Prehospital management 

As the first stage in trauma system care, the objective of EMS is to provide 

clinical interventions and care to alleviate symptoms and/or prevent further 

deterioration, or death, and where appropriate, transporting patients to the hospital. 

Prehospital staff provide emergency care on scene and emergency transport to the 

appropriate hospital for further treatment.  
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2.3  Context 

2.3.1 Setting 

The Australian state of WA covers 2,529,875km2 with a population of 2.7 

million people, 2.1 million residing in the state capital, the Greater Perth Metropolitan 

area.(25) The Australian Bureau of Statistics (ABS) reported that the median age of 

WA residents was 38 years of age in 2021, increasing from 36 years in 2016.(25) In 

2021, the ABS reported that 29% of the WA population were >=55 years of age, which 

is projected to continue growing.(25) 

2.3.2 St John Western Australian Ambulance Service (SJWA) 

Coverage 

Western Australia’s Ambulance Service, St John WA, is the sole provider of 

road-based emergency ambulance service in WA, contracted by the WA Department 

of Health. SJWA covers the largest area of any single ambulance provider globally, 

employing approximately 770 paramedics in the Perth metropolitan area, and 3,200 

volunteer ambulance officers and 90 paramedics in country WA.(26, 27)   

Prehospital management 

When an emergency (‘000’) call is made, the goal for emergency call 

dispatchers is to categorise the severity of the patient’s condition. The Medical Priority 

Dispatch System (MPDS) is used by SJWA emergency call dispatchers, to categorise 

and prioritise emergency calls.(28) This allows for the dispatch of the appropriately 

allocated resources to attend to the patient in a timely manner. When prehospital staff 

arrive on scene, they assess the patient/s, and determine the most appropriate care for 

the patient, guided by the relevant CPGs. Finally, prehospital staff will determine if 

the patient requires transport to the hospital, if so, to what destination, mode of 

transport (i.e., road or air), and transport urgency level (i.e., lights and siren).  

Dispatch 

The accurate identification of patients with time-critical conditions, during 

emergency calls, is crucial for accurate and effective prioritisation of ambulance 

dispatch. Using the MPDS, call dispatchers allocate each call to one of the 32 chief 

complaints, one of which is ‘Falls’.(28) The call dispatcher collects and uses caller 

feedback from a set of scripted questions.(28) The information collected during the 
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emergency call informs the priority (priority 1 lights and siren, priority 2 emergency, 

or priority 3 urgent) that the ambulance is dispatched to the patient.(28) Road 

ambulances or emergency medical helicopters may be dispatched depending on the 

allocated dispatch priority, the clinical skills of the staff required and/or the location 

of the incident.(29) 

Staff 

Road ambulances in WA are staffed by a team of two, a paramedic team or a 

paramedic/ ambulance officer team in metropolitan areas. Ambulance officers are 

currently training to become fully qualified paramedics, working on road for SJWA, 

while under the mentorship of a qualified paramedic. The clinical skills that can be 

performed by ambulance officers and paramedics is defined by their employing 

service.(26, 27, 30) Clinical support paramedics (and area managers) also work in the 

Perth Metropolitan area providing support to ambulance crews.(27) In rural areas 

ambulance crews can be composed of two paramedics (in larger centres), a paramedic 

and volunteer ambulance officer or two volunteer ambulance officers.(26) 

Clinical practice guidelines (CPG) 

The standards and clinical scope of practice delivered by prehospital staff in WA 

are specifically defined in SJWA’s CPGs. The CPGs for managing falls include two 

guidelines based on the level of trauma sustained. Falls from >3 meters high in adult 

patients, prompt prehospital staff to follow the Major Trauma Guidelines CPGs, directing 

them to identify people who would benefit from primary transport to a MTC.(31) The 

second CPG, introduced in 2022, guides prehospital staff to use a Falls Risk Assessment 

Tool (FRAT) to deliver a FRAT score to the receiving clinical staff in the ED.(32) This 

assessment provides intrinsic (i.e., previous fall, postural instability, aged >80 years) and 

extrinsic factors (i.e., environmental risk factors, unsafe walking aids, loose-fitting 

footwear) to help identify patients who are potentially considered as ‘high falls risk’. 

Interventions 

Prehospital staff provide different interventions based on their levels of 

training.(30) Cardiopulmonary resuscitation (CPR), splinting, or administration of 

paracetamol can be provided by prehospital volunteers, and ambulance officers. 

Advanced life support requires a higher level of training, i.e., intubation, 12-lead 

Electrocardiogram (ECG), and manual defibrillation, are provided by paramedics.(30) 
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Transport 

Patient disposition, or their destination at the end of their prehospital 

interaction, is based on the clinical decision making and available options to 

prehospital staff. Effective and efficient triage ensures that patients are sent to the most 

appropriate destination in a timely manner. Following clinical assessment by the 

ambulance personnel, those patients who meet the requirements for transport to 

hospital, are transported to the hospital ED. Based on their clinical condition the 

ambulance personnel determine the urgency that the patient needs to be transported to 

the hospital. Prehospital triage criteria and CPGs are required to demonstrate 

sensitivity (accurately identify severely injured and/or ill patients) and specificity 

(accurately identify minor injuries or the absence of injury and illness), to support 

paramedics in identifying severely injured patients in need of urgent care, or patients 

with minor injuries. Transport destination can also be influenced by the type of care 

the patient requires, particularly in regional settings where local hospitals may not have 

the equipment or staff to manage trauma. 

2.3.3 Hospitals 

Western Australia Health (WA Health) has more than 80 hospitals across the 

state, with three under private-public partnership, providing free public health care.(33) 

The state trauma service includes: major trauma services (Royal Perth Hospital and 

Perth Children’s Hospital), metropolitan and urban trauma services, regional, rural and 

remote trauma services. The state organisational structure (Appendix C) and role 

delineation of hospitals in WA (Appendix D) are shown in the Appendices. 

2.4  SJWA Data 

2.4.1 Data sources 

The SJWA data base managed by the Prehospital, Resuscitation and 

Emergency Care Research Unit (PRECRU) contains information from the electronic 

patient care record (ePCR) and the Computer-Aided Dispatch (CAD) system database, 

forming a single record for each unique ‘case number’. Each ‘case number’ is 

equivalent to a single ambulance attendance. The information collected with each ‘case 

number’ includes patient data, incident location, interventions (i.e., medication), 

relevant times (i.e., ambulance arrival on scene, time of observation or arrival at 

hospital) and transport data. The ePCR includes each patient’s presentation and clinical 

management, including medications administered. 
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2.4.2 Case identification and data extraction 

Falls were identified by PRECRU researchers using data from the SJWA 

database, by searching free-text fields, using manual screening, machine learning and 

natural language processing.(34) These processes were used to identify SJWA 

ambulance records of patients categorised as 1) having sustained a fall by the MPDS 

codes, 2) coded as sustaining a fall via ePCR problem codes or, 3) having examination 

text written by the attending paramedics describing a fall. This rigorous process was 

used for the identification of falls cases to form the datasets used to explore the 

epidemiology of patients who experience falls and repeat falls, within this thesis.(34)  

Machine learning modules using features generated by natural language 

processing were used to identify falls in free text data.(34) This was validated prior to 

the extraction of data for this thesis, and described in a recently published study.(34) 

Given that the machine learning model was not able to identify all falls cases in the 

ambulance free text, we determined that a combination of machine learning, manual 

screening and coding, followed by the identification of duplicate records would 

provide us with the ability to identify all falls cases with high sensitivity and 

specificity.(35) A flow chart, graphically presenting the method of data cleaning and 

case identification, showing the process of inclusion and exclusion based on the 

operational definition of a fall, is shown in Figure 2.1. The operational definition of a 

fall was created by Dr Hideo Tohira and Professor Peter Buzzacott and used in the 

identification of falls from the SJWA records.  

The SJWA records from 2015 – 2021 were de-identified by the supervisory 

team, removing non-incidents (i.e., stand-by), unrelated incidents (i.e., motor vehicle), 

overlapping records, and children <18 years of age. The data extracted between 2015 

- 2021 was selected by the supervisory team and provided to the me as the PhD 

candidate, based on it being the most available data at the time the studies were 

conducted. I as the PhD candidate, conducted manual screening for the removal of 

unidentified or unrelated incidents, children, back-up ambulances, and the removal of 

falls that did not meet the operational definition of a fall. The operational definition of 

a fall, used throughout this thesis is shown in Table 2.1. Date of birth (DOB) was 

subtracted from the incident date to derive a value for patient age. Once age was 

identified, I manually reviewed the examination text and dispatch notes for missing 

patient information (i.e., age and sex). Where multiple ambulance crews attended a 

single fall-related incident, only the case records of the primary attending crew were 

extracted with all related patient data to prevent the duplication of individual patients.  
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Table 2.1  

Operational definition of a fall 

Inclusion: Falls from … Exclusion: Falls from … 

Balconies + bridges Suicides 

Horses Kicked by horses 

E-bikes Petrol powered motorbikes 

Stationary vehicles Moving vehicles 

Mobility scooters Golf karts 

Intoxicated/drug-affected Assaults 

Fall followed by syncope Syncope followed by fall 

Slipping off chairs Lowering self to ground 

Attempting somersault/backflip Sports 

 

Figure 2.1  

Case identification and data cleaning 

 

WA Ambulance Records 2015 - 2021

n= 2,953,389

Attended falls incidents in adults

2015 - 2021 SJWA data

n= 188,720

Stand-by, transport blood, 

disaster exercise, etc.

n= 1,308,280 removed

Motor vehicle, chest pain,

short of breath, cardiac, etc.

n= 1,385,724 removed

Overlapping records, both coded 

= Fall and text = “Fall”

n= 49,683 identified

Children aged <18 years of age

n= 10,810 removed

Back-up for lift assists, etc.

n= 9,995 removed

Suicides, assaults, seizures, etc.

n= 177 removed

n= 1,645,109

n= 259,385

n= 209,702

n= 198,892

n= 188,897

Coded fall Text “Fall”
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2.5 Summary 

This chapter provided background information regarding falls, trauma systems, 

the WA prehospital system and the prehospital management of adult patients who 

experience falls in WA. The local context of people who fall, the WA prehospital 

setting and WA ambulance service has been provided to inform the subsequent 

description of the epidemiology and paramedics’ perspectives of ambulance-attended 

falls. Further detail of the specific methods for each study are provided within their 

respective chapters. The next chapter presents the systematic scoping review protocol.  
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Chapter 3 

   

Systematic Scoping Review Methodology 

3.1 Overview 

This chapter describes the methods and approach taken to conduct the first 

study of this PhD thesis. The aim was to produce a systematic scoping review protocol 

to solidify a rigorous methodology prior to conducting the systematic scoping review. 

The Joanna Briggs Institute (JBI) guidelines and PRISMA-ScR statement were 

followed to complete a scoping review protocol to pre-define the objectives, methods 

to allow for transparency of the process and to limit the occurrence of reporting 

bias.(36, 37) 

Thesis Context 

 

  

Chapter 1 

Introduction

Chapter 5

Chapter 6

Chapter 7

Chapter 8 

Discussion

Chapter 2 

Background

Chapter 3

Chapter 4

Literature review

Qualitative

Quantitative

Article 3: Epidemiology of ambulance-attended 

adults who fell in Western Australia 2015 – 2021: 

An increasing incidence in an ageing population

Article 4: Repeat Ambulance Attendances for 

Adults who Fell in Western Australia: 

A state-wide retrospective cohort study

Article 5: “Mind the gap”: Exploring paramedics’ 

experiences attending older adults who fall

Article 1: Pre-hospital management, injuries and 

disposition of ambulance attended adults who fall: 

A scoping review protocol

Article 2: The prehospital management of ambulance-

attended adults who fell: A scoping review
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Article 1 Pre-hospital Management, Injuries and Disposition of 

Ambulance Attended Adults Who Fall:  

A Scoping Review Protocol 
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3.2 Supplementary Material 

Supp Figure 3.1 presents the registration of the scoping review protocol. This 

registration was completed prior to the publication of the scoping review protocol 

manuscript and updated on its publication. 

Supp Figure 3.1  

Open Science Framework Registration of Scoping Review Protocol 

 

3.3 Summary of Chapter Findings 

This chapter consisted of the published scoping review protocol, which 

described the methods by which the scoping review was conducted. Given the 

heterogeneity of falls research, a scoping review was determined to be the most 

appropriate method to examine the extent, range and nature of prehospital falls 

literature published.(36, 37) The next chapter presents the systematic scoping review. 



 

22 

Chapter 4 

   

Systematic Scoping Review 

4.1 Overview 

Prehospital literature on the management of falls varied greatly so a scoping 

review was determined appropriate to explore the breadth of published research 

available. The aim of this scoping review was to map and synthesise the evidence for 

the prehospital management of EMS-attended adult patients who fall, identify 

knowledge gaps and propose recommendations for further research of EMS 

management of falls in the prehospital setting. Six databases (Medline, Scopus, 

CINAHL, Cochrane, EMBASE and ProQuest) were searched to identify sources that 

reported on the population, (adults who fell); context (attended by an 

ambulance/EMS); concept, (reported re-attendance, non/transport, mortality, patient 

characteristics, injuries, observations, interventions, disposition or alternative care 

pathways); and were a primary source of peer-reviewed information published in 

English. The findings of this scoping review are reported in the following manuscript, 

published in Australasian Emergency Care. 

Thesis Context 

 

Chapter 1 

Introduction

Chapter 5

Chapter 6

Chapter 7

Chapter 8 

Discussion

Chapter 2 

Background

Chapter 3

Chapter 4

Literature review

Qualitative

Quantitative

Article 3: Epidemiology of ambulance-attended 

adults who fell in Western Australia 2015 – 2021: 

An increasing incidence in an ageing population

Article 4: Repeat Ambulance Attendances for 

Adults who Fell in Western Australia: 

A state-wide retrospective cohort study

Article 5: “Mind the gap”: Exploring paramedics’ 

experiences attending older adults who fall

Article 1: Pre-hospital management, injuries and 

disposition of ambulance attended adults who fall: 

A scoping review protocol

Article 2: The prehospital management of ambulance-

attended adults who fell: A scoping review
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Article 2 The Prehospital Management of Ambulance-attended Adults 

Who Fell: A Scoping Review 
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4.2 Extension of Results and Updated Literature Review 

4.2.1 Extended Results 

All findings from the scoping review were reported in the published 

manuscript, although all tables and figures presenting these findings were not able to 

be published. The remainder of this chapter presents the unpublished tables, figures, 

and an updated literature review. 

A plethora of falls definitions exist within prehospital literature and are shown 

in Figure 4.1. While distance fallen is commonly used, falls are often defined by: 

mechanism, what someone fell from, the way they fell, and some identify high risk 

groups, i.e., “older fallers” (38) and “repeat fallers”.(39) Definitions appear to differ 

in older adults compared to those <65 years of age, largely relating to activity level 

and the reduction of co-ordinated physical function linked to increasing age. A 

summary of mechanisms of falls and fall injuries, reported in the scoping review, by 

sex and age are presented in Table 4.1. A summary of interventions delivered in the 

prehospital setting, by age, is presented in Table 4.2. A summary of patient disposition 

based on ambulance transport decisions, is presented in Table 4.3, by age. The 

references found in Figure 4.1, and Table 4.1 through to Table 4.4, refer to the 

reference list within this thesis. 
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Figure 4.1  

Fall definitions reported in prehospital literature regarding ambulance-attended adults 

  
  

D
ef

in
it

io
n

 b
y
 h

ei
g
h

t 
1
 

L
o
w

 

Ground level,(40-42) Standing,(43-52)  sitting,(45, 

47) trip,(50, 52, 53)  Slide,(52)  Slip,(50, 54) 

<1m,(55) <1m,(56) <2m,(57, 58) <3m,(59, 60) fall 

from elevation <3 ft. (1 m) or down 5 stairs,(61) fall 

of: 0, 1-4, 5-9 feet,(41) falls from stairs, less than 3 

meters high and/or at ground level due to slip or 

trip.(60) 

Same level,(10) level 

surface,(62, 63)  standing,(10, 

46, 48, 64) ground level,(64) 

slips,(10, 65, 66) trips,(10, 52, 

65, 66)  slide,(52, 65)  fall from 

bed.(10) 

 

  

M
ed

iu
m

 

1-5m,(55) <3m,(50) 2-5m,(57) <10 feet,(45) 

<5m,(43) fall from elevation of 3–10 ft. (1–3 m) or 

down [5 – 15 stairs].(61) 

- 

 

  

H
ig

h
 

From high height,(63, 67, 68) from height,(44, 49, 

69-73) higher than standing level,(44) >1m,(56) 

>2m,(58, 74)  >3m,(59, 75) >=3m, ,(60)  >5m,(43, 

55) fall  >=5m or >=3x body length,(57) fall from 

elevation, >=10 ft. (3 m) or down [15 stairs],(61) fall 

of: 5-9, 10-14, 15-19, >20 feet,(41) 10-19 feet.(45) 

From height.(48) 

  

  

D
ef

in
it

io
n

s 
b

y
  

co
n

te
x
t 

From train,(40, 76) fence, (40) canal(40) or horse, 

(40) scooter,(43) skateboard,(43) skates,(43) vertical 

falls,(41) down inclines,(41) steps,(41) stairs,(68) 

unknown,(41) indoors,(52, 77)  mechanical,(41) 

mode of fall (cliff/canyon, walking, stairs/ladder,(67) 

building, play equipment, other, unknown),(55) fall 

not further specified (NFS) (but mainly due to slip or 

trip),(50) Meters of fall,(78) fallers,(67) 

accidental,(67) construction works,(67) fall onto head 

(axial load),(61) plunge.(79) 

Elderly falls,(80) older 

fallers,(38) frequent,(54, 81) 

repeat,(39) stairs,(10, 62) 

steps,(10) ladder,(10, 62) 

bed,(10) chair,(10) other,(10) 

fall in toilet/shower,(66) 

indoors,(77) inside,(52) 

drop,(65) unspecified,(65) 

accidental,(72, 82) 1 or more 

falls,(83) 2 or more falls in the 

past 12 months,(83) 3 or more 

falls in the past 12 months.(83) 
 

D
ef

in
it

io
n

s 
b

y
 

p
re

h
o
sp

it
a
l 

d
ia

g
n

o
si

s 

17A: Not dangerous body area and/or not recent,(84) 

17B: Possibly dangerous body area, serious 

haemorrhage and/or unknown status,(84) 17D: 

Dangerous body area, long fall (>6 ft.), unconscious 

or not alert, and/or abnormal breathing.(84) 

Traumatic or medical fall,(8) 

dizziness,(10) loss of 

balance,(10) no 

recollection,(10) injurious 

fall,(4, 66, 85) collapse.(65) 

1 Definition by height: This refers to papers who have described a fall as either “low”, “medium” or “high” 

height and then subsequently what fall they consider fits into that category. This data was collected via a 

systematic review of prehospital literature. 

 

Adults <65 years Older adults >=65 years 

Adults <65 years Older adults >=65 years 
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Table 4.1  

Mechanism of fall and type of injury 

 

Male Female 

Adults >=16 years  

and <65 years of age 

Older adults  

>=65 years of age 

M
O

I 

High velocity fall, fall 

from height(40, 45, 55, 
59, 67, 71, 78, 79, 86, 
87) or high level(63) 

impalement injury.(88) 

Fall from sitting, standing 

(45-47, 89-92) or the 
same level.(52, 54, 63, 
93) a higher proportion 

of women than men 
experienced a fall from 
height during leisure 

time (48% vs. 33%).(92) 

Fall height is shown to be a significant predictor 

of mortality (HEMS).(72) 

Frequently fall, (9, 51, 63, 81, 82, 85, 94-96) 

from ground level,(40, 42) trips,(52, 53) 
slips,(52-54, 97) standing,(44, 46, 47, 53, 55, 
62, 64, 80, 91, 98, 99) low level falls or 

stairs,(68, 91) Slips and trips were the most 
common mechanism of falls requiring 
hospitalisation (52%),(66) and spinal 

injuries.(51) 

T
y

p
es

 o
f 

in
ju

r
ie

s 

Blunt-cut, luxation or 

contusion, (63) head 
injury and tonic-clonic 
seizure.(87) 

Excoriation or 

fracture.(63) 

Thoracic injury after a fall from height,(57) 

fracture,(67),(76)   extremity fractures(100) 
extremity injuries,(76)  chest or abdominal 
wall contusion,(76)   TBI,(101) pelvic ring 

injuries,(74) amputation,(76) laceration/ 
contusion,(76) major trauma,(102) spinal 

injuries.(45, 61) 

TBI from low velocity standing level falls,(103) 

hip/pelvis injuries(9, 42, 47, 54, 60, 62, 64, 86) 
and fractures,(50, 83, 93) falls on the same 
level commonly caused head or face injuries, 

upper extremity injuries, hip or lower 
extremity injuries,(62) major trauma,(104) 

spinal cord injury from a low fall,(56) fractures 
accounted for 57% of injurious 
hospitalisations.(66) 

Older men: skin tear/flap, abrasion, 
laceration,(10) vertebral fracture,(105) head 
and neck pain,(106) head laceration.(107) 

Older women: bruise, suspected fracture or pain 
only,(10) females of all ages had higher rates 

of hospitalisation for injurious falls, 
particularly for upper and lower limb fractures, 
including hip fractures, (63, 66) 

haematoma.(106) 
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Male Female 

Adults >=16 years  

and <65 years of age 

Older adults  

>=65 years of age 

In
ju

ry
 l

o
ca

ti
o

n
 Head, face or skull,(55, 

63) or neck, (55)  

maxillofacial 
trauma.(108) 

Neck, abdomen, pelvis, 
back, upper and lower 

limbs.(63) 

 Spine,(60)  and pelvis. (9, 42, 47, 50, 54, 60, 62, 
64, 83, 86, 93) 

Older men: head and face, neck, arm and 
hand,(10) maxillofacial trauma was most 
common in adults 70+ years old.(108) 

Older women: chest, pelvis, hip, leg or 
foot.(10) 

MOI: Mechanism of injury, HEMS: Helicopter emergency medical services, TBI: Traumatic Brain Injury 
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Table 4.2  

Prehospital interventions in ambulance-attended falls patients 

 Adults >=16 years  

and <65 years of age 

Older adults  

>=65 years of age 

L
if

e
 s

u
p

p
o
r
t Rapid sequence intubation,(55, 87) intubation,(71) IV line,(86, 87) 

procedures*,(84, 109) blood transfusion,(55) thoracostomy,(55) 
oxygen,(79, 110) fluid resuscitation,(88) the commencement of 

resuscitation was more likely when the MOI was a fall compared with a 
motor vehicle collision.(111) 

Oxygen,(91) placement of definitive airway,(91) BLS,(112) ALS,(112) or 

both BLS and ALS,(112) intravenous fluids.(107) 

M
e
d

ic
a

ti
o

n
s 

 

a
n

d
 d

r
es

si
n

g
s 

Analgesia,(47, 88, 100, 113)  beta blockers, refused analgesia,(87) 
medications*,(84, 109) cardiac arrest medications*,(84, 109)  

sedation,(113) and intravenous paracetamol, ketamine and 
fentanyl,(113) morphine,(109) pain control,(45) 

Analgesia,(93) wet dressing and bandage.(107) 

Im
m

o
b

il
iz

a
ti

o
n

 

Immobilisation*,(41, 45, 51, 60, 79, 114) pelvic binder,(87) long spine 
board,(41) cervical collar,(41, 45) spinal precautions,(110) PCCDs,(74) 
halo,(45) thoracic-lumbar spinal orthosis,(45) lumbar spine corset,(45) 

immobilized patients were more likely to be involved in high falls.(60) 

Immobilisation,(107) Spinal precautions,(46, 56) cervical collar,(91, 107) 
backboard,(91) rigid cervical orthosis,(90) scoop stretcher,(107) more 
than half of non-immobilized patients had a low fall with the majority 

being older than 55 years.(60) 

L
if

ts
 a

n
d

 

e
x
tr

a
ct

io
n

s GEMS lift assist,(53) HEMS extraction via seat,(115) net,(115) bag,(115) 
scoop,(87) improvised packaging,(87) back board and spider straps,(79) 

single sling harness.(97) 

GEMS Lift assist,(53, 65, 99, 116) lift assist and not conveyed.(89, 99, 
117, 118) 

*A broad term used by the referenced study to describe a group of interventions 

GEMS: Ground emergency medical services, MOI: Mechanism of injury, BLS: basic life support, ALS: advanced life support, PCCD: pelvic circumferential compression device. 
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Table 4.3  

Disposition of ambulance-attended patients who had fallen 

 Adults >=16 years  

and <65 years of age 

Older adults  

>=65 years of age 

T
ra

n
sp

o
rt

ed
 

GEMS,(40-43, 47, 49, 60, 61, 63, 69, 71, 75, 76, 84, 101, 110, 111, 114, 

119-122) non-urgent transport to hospital,(123) GEMS to MTC,(102) 
HEMS extraction(69, 72, 79, 87, 113, 115, 124, 125) and direct 

transport to a trauma centre(55, 57, 86) or MTC,(55) HEMS univariate 
analysis showed that the following characteristics were not associated 
with inappropriate HEMS transport: gender, blunt/penetrating 

mechanism, transport agency, transport time, and injury mechanism 
other than fall (P = .008).(126) Compared with GEMS, patients 
transported by HEMS were characterized by having a greater injury 

severity, (69) Equestrian accidents represent a significant proportion of 
HEMS missions,(125) falls <2m: more likely to be transported to a 
trauma unit,(103) falls >1m more likely to be adult (mean age 44 years) 

and transported following SCI.(56) Falls >2m: more likely to be 
transported to a MTC.(103) 

GEMS,(7, 8, 10, 46, 51, 64, 66, 92, 95, 104-107, 116, 127-132) 

urgent,(38) time critical,(8) acute not time critical,(8) not urgent, (8, 38) 
lift assistance,(133) repeated transports,(134) HEMS,(97) to ED,(4, 90, 

135)  more likely to be transported to a trauma unit than a MTC post 
TBI,(103) transported to trauma centre,(91, 112, 136) transported to 
non-trauma centre,(136) more likely to be transported if from a nursing 

home than from community.(96, 137) 

Geriatric patients are 1.8 times more likely than younger adults to be 
transported for an injury resulting from a fall.(138) 

Older patients, low-energy trauma, and minor injury severity had the 
most pronounced survival benefit when rescued by HEMS.(59) 

Falls <1m more likely to be an older adult (mean age 70 years) and 

transported following SCI.(56) 

N
o
n

-t
ra

n
sp

o
rt

ed
 Refusal to travel,(53, 139) reported attendances only,(9, 100) non-

conveyance,(42, 70, 139) discharge at scene rates were higher for older 
patients, men, patients calling out of hours, where the reason for calling 
was falls, calls categorised as non-emergency, patients calling from 

areas of social deprivation, and patients’ attended by paramedics with 
extended skills.(140) 

Not-transported, (4, 7, 8, 10, 39, 127) lift assistance,(89, 99, 117) 

assistance only,(141) refusal to travel,(53, 94) refused treatment and 
transport,(7) treated on scene,(7, 80, 128, 129) non-conveyance(70) 
from nursing home compared to community,(81, 142) reported 

attendance only,(135, 143) referred to community based social 
services,(118) no treatment required,(7) the majority of older adults 

who refused transport received follow-up care, with a significant 
number requiring hospital admission at the time of their follow-up.(94) 



Chapter 4.  Systematic Scoping Review 

38 

 Adults >=16 years  

and <65 years of age 

Older adults  

>=65 years of age 
R

e-
a
tt

en
d

a
n

ce
 

- Re-attendances,(8) lift assistance with re-attendance,(99, 135) multiple re-

attendances,(39, 83, 135) avoiding re-attendance using ECPracs,(80) 

subsequently transported.(8, 141) 

A
lt

er
n

a
te

 c
a
re

 

re
fe

rr
a
l 

p
a
th

w
a
y
s 

Non-conveyance due to referral to other health care facilities,(70) secondary 

triage of low acuity patients.(122) 
Alternate care referral pathways to: primary care review,(80) CRS direct 

from paramedic,(52) community based social services and not 

transported,(118) non-emergency care staff,(127-129, 144) GP.(54) 

GEMS: Ground emergency medical service, HEMS: Helicopter emergency medical service, MTC: Major trauma centre, SCI: spinal cord injury, ED: Emergency Department, CRS: 

community rehabilitation service, GP: General practitioner. 
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4.2.2 Updated Literature Review 

The initial literature search strategy captured relevant literature published no 

later than 1st August 2021. To provide an up-to-date literature review, this search 

strategy was re-run on [22nd September 2023] and all additional relevant studies from 

1st August 2021 until 22nd September 2023 were included for review. The updated 

search conducted 22nd September 2023, used the same inclusion criteria and search 

strategy. A total of 2,049 titles and abstracts were retrieved, and 115 duplicates were 

removed. Sixteen additional sources meet these criteria,(23, 34, 145-158) five of which 

address the gap previously reported in our scoping review, namely non-transport and 

alternative referral pathways.(145-147, 153, 155) The 16 newly identified sources are 

presented in Table 4.4. 

Table 4.4  

Studies identified in the updated literature search: ambulance-attended adults who fell 

# Reference Country 
Study  

design 
Sample 

Prehospital management 

reported 

1 Charlton, 

2022(145) 

England Cross-

sectional 
study 

426 Identifying predictors of 

conveyance to emergency 
departments and appropriateness 
of a fall’s rapid response service 

to older adults who fall. 

2 Charlton, 
2023(146) 

England Cross-
sectional 

study 

1,091 The falls rapid response service is 
clinically effective regarding falls 

compared to standard ambulance 
crews. 

3 Chiang, 
2022(147) 

Taiwan Prospective 
study 

54 Emergency Medical technicians 
evaluating home environmental 
falls risk and hazards. 

4 Heinonen, 
2022(148) 

Finland Retrospective 
cohort study 

9,834 One-third of EMS missions did not 
result in patient transport to the 
hospital. Abnormalities in 

multiple respiratory-related vital 
signs were associated with an 
increased likelihood of death 

within 30 days 

5 Jeruzal, 

2022(23) 

USA Retrospective 

observational 
study 

9,652 Falls that occur in public locations, 

in patients with a previous fall, or 
result in no clinical detection of 
apparent illness or injury have a 

significantly increased odds of 
non-transport. 
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# Reference Country 
Study  

design 
Sample 

Prehospital management 

reported 

6 Joiner, 
2022(149) 

USA Retrospective 
study 

195,204 Males, older age groups, and 
Hispanic/Latino patients had 
higher odds of non-transport 

among this population of 
community-dwelling adults aged 

60 or greater. 

7 Kasvi, 
2023(150) 

Finland Pilot study 15 Non-conveyance, referral and 
alternative health care pathways. 

8 McKay, 
2023(151) 

Canada Retrospective 
record review 

142 The majority (85%) of calls resulted 
in transport to the hospital; the 
notable exception was fall-related 

events, and of these falls, a third 
(32%) were treated at home. 

9 McManamn
y, 2022(152) 

Australia Retrospective 
cohort study 

1,199 Older adults from rural Victoria have 
high rates of emergency ambulance 
attendance and transportation to an 

emergency department. 

10 Mikolaizak, 
2022(153) 

Australia Retrospective 
cohort study 

221 Non‐transported fallers have a high 
risk of future health service use 

for fall and other medical‐related 
reasons. 

11 Nicholson, 
2022(154) 

England Qualitative 
study 

10 Paramedics conveyance decisions 
for older people are complex in 
nature and may serve as a basis 

for developing an intervention to 
safely decrease emergency 
department conveyance. 

12 Quatman-
Yates, 
2022(155) 

USA Quality 
improvement 
initiative 

892 Community-FIT may offer a 
powerful mechanism for 
community paramedics to reduce 

fall-related transports to hospital. 

13 Rundle, 

2023(156) 

USA Retrospective 

methodology 
study 

1,780,371 The occurrence of outdoor fall 

injuries. 

14 Schultz, 

2023(157) 

Australia Retrospective 

analysis 

415 Open limb fractures are a relatively 

infrequent injury presentation 
encountered by ambulance clinicians. 

15 Tohira, 

2022(34) 

Australia Retrospective 

methodology 
study 

1,648 Machine-learning models 

incorporated with features 
generated by natural language 

processing improved the 
performance of classifying fall 
cases compared with models 

without such features. 

16 Tohira, 
2022(158) 

Australia Retrospective 
cohort study 

69,916 Dementia is common amongst older 
adults attended by paramedics and 

is associated with higher 
ambulance utilization per person. 

EMS: Emergency Medical Services 
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Eight sources focused solely on the reporting of falls,(23, 34, 145-147, 149, 155, 

156) while the other eight had a sub-group of people who had fallen.(148, 150-152, 

154, 157, 158) Two relevant literature reviews were identified in the search and report 

on physical and clinical outcomes in older people requiring an ambulance following a 

fall,(159) and paramedicine scope regarding falls amongst older adults in rural and 

remote communities.(160) Prehospital falls literature has identified patients with a high 

risk of future health service use,(151, 153, 159) and interventions to facilitate the 

prehospital management of patients who fall.(145-147, 153, 155, 159, 160) The 

development of specific prehospital guidelines and interventions has the potential to 

alleviate the growing demand EMS experience, attending and managing falls.  

Figure 4.2 presents the additional information that the 16 newly identified 

sources added to the literature review. This figure highlights how prehospital 

interventions remain an area yet to be explored in depth. 

Figure 4.2  

An updated map of themes reported by each included study and sub-theme present 

within each 

 

Note: The highlighted boxes with dotted borders draw attention to the updates made following the updated 

scoping review findings. 

  

 

EMS attended falls n= 131 (100%)

Demographic 
characteristics

n= 117 (89%)

Sex

n= 83 (63%)

Age

n= 113 (86%)

Comorbidities

n= 11 (8%)

Mechanisms and 
injuries

n= 100 (76%)

Mechanism of  
fall

n= 84 (64%)

Type of injury

n= 77 (59%)

Interventions

n= 33 (29%)

Life support

n= 13 (11%)

Medication

n= 7 (6%)

Immobilisation

n= 15 (13%)

Disposition
n= 105 (80%)

Lifts and extractions 

n= 12 (9%)

Transport and destination

n= 81 (62%)

Non-transport and 
alternative referral 

pathways

n= 48 (37%)
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4.3 Supplementary Material 

Given that 115 sources were included in the final scoping review, the data 

summary tables presenting the Evidence summary of sources meeting the inclusion 

criteria, and the Characteristics of included sources accounted for 173 pages, and were  

provided as supplementary material to the published scoping review. They are not 

included in full in this thesis, but for illustrative purposes, Supp Table 4.1 and Supp 

Table 4.2 provide excerpts from each of these summary tables. 

Supp Table 4.1  

[Excerpt Only] Data table: Evidence summary of sources meeting inclusion criteria 
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Supp Table 4.2  

[Excerpt Only] Characteristics of included sources 
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Supp Table 4.3 presents the inclusion and exclusion criteria used during the 

title, abstract and full text review in the scoping review. Supp Table 4.4 presents the 

contents of each executed search strategy and the date they were run. 

Supp Table 4.3  

Inclusion and exclusion criteria for scoping review 

 Inclusion Exclusion 

Population Adults  

Attended by an ambulance  

Fall  

Outside of hospital 

Only children 

GP patient papers 

Non-fall injuries 

In hospital/nursing home 

Context Attended by ambulance 

Transportation by ambulance  

Not attended by ambulance 

Concept Ambulance re-attendance  

ED presentation 

Hospitalisation 

Mortality 

Epidemiology of patients 

Characteristics of patients 

Nature of injuries/observations 

Interventions received 

Reported disposition 

Non-transportation  

Alternate care pathways 

Patient satisfaction 

Emergency Department studies 

Fall prevention programs,  

The financial burden of falls,  

Patients who fall in hospital,  

Newspaper articles  

Blogs 

Suicide 

Types of sources Primary sources of information 

Case reports 

Non-English 

 

Inclusion: Falls from … Exclusion: Falls from … 

Balconies + bridges Suicides 

Horses Kicked by horses 

E-bikes Petrol powered motorbikes 

Stationary vehicles Moving vehicles 

Mobility scooters Golf karts 

Intoxicated/drug-affected Assaults 

Fall followed by syncope Syncope followed by fall 

Slipping off chairs Lowering self to ground 

Attempting somersault/backflip Sports 
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Supp Table 4.4  

Search strategies executed 1st August 2021 for Scoping Review 

Line Search Strategy Number. 

Scopus search strategy (first executed 27.03.2020) 

1 (TITLE-ABS-KEY (Fall OR Fell)) AND (TITLE-ABS-KEY 

(ambulance OR EMS OR “emergency medical services”)) AND 

(LIMIT-TO (LANGUAGE, “English”)) 

2,071 

 executed 28.07.2020 

Update search: published 2020 
(50 more articles since last search – 19 duplicates will be in this 

search of 69 exported articles) 

69 

 

 executed 01.08.2021 
Update search: published 2020 – current 

233 

CINAHL search strategy (first executed 27.03.2020) 

1 ambulance or EMS or emergency medical services 39,730 

2 MM "Emergency Service" 31,584 

3 MM "Ambulances" 2,708 

4 fall or fell 61,849 

5 MM "Accidental Falls" 15,080 

6 S1 OR S2 OR S3 69,727 

7 S4 OR S5 61,849 

8 S6 AND S7 1,222 

 Update search: 27.03.2020 – 28.07.2020 13 

 Published in 2020 – current 161 

Medline (Ovid) search strategy (first executed 27.03.2020) 

1 Exp Ambulances/  8,551 

2 Exp Air Ambulances/ 2,705 

3 Ambulances.mp. 9,378 

4 (Ambulance* or EMS or “emergency* medic* service*”).mp. 61,623 

5 Exp Emergency Medical Services/ 137,217 

6 1 or 2 or 3 or 4 or 5  148,786 

7 Exp Accidental falls/ 23,666 

8 (Fall* or fell*).mp. 328,004 

9 7 or 8 328,004 

10 6 and 9 4,106 

11 Emergency Medical Technicians/ 5,656 

12 (“emergency medic* tech*” or EMT or paramedic*).mp. 34,060 

13 Exp “Transportation of Patients”/ 16,325 

14 11 or 12 or 13 48,814 

15 10 and 14 432 

 Update search: 27.03.2020 – 28.07.2020 5 

 Published in 2020 – current 31 
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Line Search Strategy Number. 

ProQuest search strategy (first executed 27.03.2020) 

S1 fall* or fell* 91,270,629 

S2 ambulance* 3,043,749 

S3 EMS or "emergency medical service" 836,021 

S4 EMT or "emergency medical technician" 338,348 

S5 paramedic* 1,379,992 

S6 2 or 3 or 4 or 5 4,926,254 

S7 1 and 6 1,138,924 

S8 1 and 2 and 3 26,016 

S9 8 and 5  

S10 2 and 3 and 1 and 4 and 5 2997 

S11 Limited to ProQuest Central due to Database restrictions  

"in “Export Results” 

2624 

 Update search: 27.03.2020 – 28.07.2020 5 

 Published in 2020 – current 31 

EMBASE (Ovid) search strategy (first executed 28.07.2020) 

1 Exp Ambulance/ 14,177 

2 (Ambulance* or EMS or “emergency* medic* service*”).mp. 42,572 

3 Exp Emergency Medical Services/ 101,482 

4 Ambulance*.mp. 19,940 

5 1 or 2 or 3 or 4 126,888 

6 Falling/ 40,502 

7 5 and 6 1,197 

 Published in 2020 – current 154 

Cochrane search strategy (first executed 28.07.2020) 

1 MeSH descriptor: [Ambulances] in all MeSH products 151 

2 MeSH descriptor: [Emergency Medical Services] explode all trees  3,786 

3 MeSH descriptor: [Accidental Falls] explode all trees 1,447 

4 (Emergency medical services OR Ambulance OR Paramedic) 4,099 

5 (Accidental falls OR fall OR falls) 19,883 

6 #1 or #2 or #4 6,597 

7 #3 or #5 19,883 

8 #6 and #7 442 

 With Cochrane Library publication date in the last year 46 
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4.4 Summary of Chapter Findings 

The evidence regarding the patient characteristics, injuries sustained, 

prehospital interventions and patient disposition of ambulance-attended adults who fell, 

is synthesised in this chapter and scoping review. The aim was to map and synthesise 

the available evidence to identify knowledge gaps and propose recommendations for 

further research of EMSs management of falls in the prehospital setting.  

After determining that 89% of sources reported on demographic 

characteristics, 76% reported on injuries and injury mechanisms, 29% reported on 

prehospital interventions and 80% reported on disposition, the implications of this 

were discussed. Prehospital interventions including life support, medication, 

immobilisation and lifts and extractions, were sparsely reported on and require further 

exploration. The non-transport of adults who fall and the use of alternative referral 

pathways in the prehospital setting were inconsistently identified, reported or used 

globally. The identified knowledge gaps led us to propose two primary 

recommendations: 1) Prehospital interventions should be clearly reported in published 

literature, and 2) Policy and CPGs that inform transport decision-making, and 

alternative referral pathways should be described clearly.  

To explore what prehospital interventions were available, to report their use, 

and to inform prehospital CPGs in the management of falls, a thorough understanding 

of falls management in the prehospital setting was required. This led to the 

development of a state-wide retrospective cohort study to gain an in-depth 

understanding of patients who fall and require an ambulance in WA. The next chapter 

presents the epidemiology of ambulance-attended adults who fell between 2015 and 

2021 as a state-wide retrospective cohort study. 
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Chapter 5 

   

Epidemiology of Falls 

5.1 Overview 

This chapter describes the epidemiology of all ambulance-attended adults who 

fell in WA over a seven-year period (January 1st, 2015, and December 31st, 2021). The 

aim was to describe the incidence rate and characteristics of ambulance-attended falls 

in WA, including fall-related injuries, prehospital interventions delivered, and 

disposition (including transported to a hospital or otherwise) using St. John Western 

Australia (SJWA) ambulance data. The findings are reported in a manuscript, peer-

reviewed and published in Injury. 
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Article 3 Epidemiology of Ambulance-attended Adults Who Fell in 

Western Australia 2015 – 2021: An Increasing Incidence in 

an Ageing Population 
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End of Manuscript 

5.2 Summary of Chapter Findings 

This chapter reporting on the epidemiology of ambulance-attended falls shows 

that 188,720 patients were attended by SJWA ambulance for falls, 57% of them female 

with a median age of 80 years. The age-standardised incidence rate of ambulance-

attended falls increased from 115 cases/100,000 person-years to 161 cases/100,000 

person-years between 2015-2021. The research findings presented an increase in the 

crude incidence of ambulance-attended falls, suggesting an increase in the demand for 

ambulance-attendances in the WA prehospital setting. 

Female patients and older adults had a higher odds of being transported to 

hospital following a fall, via a lower urgency. This finding is supported by the fact that 

62% of this cohort were transported via urgency 3 or less, and 22% were not 

transported. While 19% of patients were attended via a priority one dispatch, only 1% 

were transported to hospital via urgency one. The research findings within this chapter 

showed an increase in the crude and age-standardised incidence and that a large 

proportion of ambulance-attended adults who fell were low acuity cases.  

These findings informed the rationale of the subsequent study asking, what is 

contributing to this growing demand? As a large proportion of the patients identified 

in this chapter appeared to have been repeatedly attended, it led to the development of 

a retrospective cohort study to further explore this subset who were potentially 

contributing to this growing demand. The next chapter presents the epidemiology of 

ambulance-attendances for repeat falls as a state-wide retrospective cohort study. 
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Chapter 6 

   

Epidemiology of Repeat Falls 

6.1 Overview 

This chapter describes the epidemiology of ambulance-attended adults in 

WA who experienced repeat falls. Within this retrospective cohort study, all patients 

attended by an ambulance following a fall over a seven-year period (January 1st, 

2015, and December 31st, 2021) were explored to identify those attended multiple 

times. The findings are reported in a manuscript that is currently under review with 

Prehospital Emergency Care. 

Thesis Context 
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Article 4 Emergency Medical Service Attendances for Adults  

With Repeat Falls in Western Australia: 

A State-wide Retrospective Cohort Study.  
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6.2 Extension of Results 

All findings from the retrospective cohort study in this chapter were reported 

in the submitted manuscript to Prehospital Emergency Care, although not all tables 

and figures presenting these findings were able to be published. The remainder of this 

chapter presents the unpublished figure and tables: 

− Figure 6.1 shows all 77,087 adults, who were attended a total of 128,588 times, 

who sustained one or more ambulance-attended falls (index fall between 1st 

January 2016 – 31st December 2020). 

− Table 6.1 shows first observations at each fall, in 77,087 ambulance-attended 

adults who fell. 

− Table 6.2 shows a summary of 77,087 SJWA attended patients and excludes 

536 (0.007%) patients due to unknown sex demographic data.  

Figure 6.1  

Ambulance attendances 
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Table 6.1  

First observations at each fall, in 77,087 ambulance-attended adults who fell 

 Falls sustained 

 One fall Repeat falls (multiple falls) 

 
Index fall  

(only fall) 

n=54,554 

Index fall  

(first of multiple) 

n=22,533  

Total number of falls sustained (data from final fall) 

 

2 

n=11,815 

3 

n=4,848 

4 

n=2,310 

5+ 

n=3,560 

Males 23,768 9,255 4,821 1,965 941 1,528  

First observations (n)       

GCS       

13-15 21,853 8,862 4,514 1,835 870 1,426  

9-12 643 181 169 65 41 52  

6-8 136 25 25 8 5 6 

3-5 154 13 21 8 3 4 

Pain score       

0 14,542 6,625 3,487 1,490 755 1,234  

1-3 2,863 1,131 569 209 87 142  

4-6 2,265 638 306 111 45 80  

7-9 2,889 632 335 112 40 52 

10 1,209 229 142 36 15 19 
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 Falls sustained 

 One fall Repeat falls (multiple falls) 

 
Index fall  

(only fall) 

n=54,554 

Index fall  

(first of multiple) 

n=22,533  

Total number of falls sustained (data from final fall) 

 

2 

n=11,815 

3 

n=4,848 

4 

n=2,310 

5+ 

n=3,560 

Females 30,280 13,248 6,974 2,876 1,367 2,031 

First observations (n)       

GCS       

13-15 28,758 12,814 6,604 2,712 1,294 1,901  

9-12 528 169 189 88 44 74  

6-8 94 21 35 7 4 8 

3-5 78 6 13 8 3 2 

Pain score       

0 15,124 8,319 4,480 1,992 961 1,536 

1-3 3,892 1,803 898 377 168 235 

4-6 3,703 1,134 608 205 90 105  

7-9 5,298 1,419 682 213 114 111 

10 2,263 573 293 96 35 45  
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Table 6.2  

Interventions in 77,087 ambulance-attended adults who fell 

 Falls sustained 

 One fall Repeat falls (multiple falls) 

 
Index fall  

(only fall) 

n=54,554 

Index fall  

(first of multiple) 

n=22,533  

Total number of falls sustained (data from final fall) 

 

2 

n=11,815 

3 

n=4,848 

4 

n=2,310 

5+ 

n=3,560 

Males 23,768 9,255 4,821 1,965 941 1,528  

Interventions (n)       

Medications       

Fentanyl (IN) 21,853 8,862 4,514 1,835 870 1,426  

Fentanyl citrate (IV) 643 181 169 65 41 52  

Ketamine (IV) 136 25 25 8 5 6 

Methoxyflurane (IH) 154 13 21 8 3 4 

Normal saline (IV)       

Ondansetron (O)       

Ondansetron wafer (O)       

Oxygen (NP)       

Paracetamol (O)       

Other interventions       

3 lead ECG 2,863 1,131 569 209 87 142  

12 lead ECG 2,265 638 306 111 45 80  

Blood taken 2,889 632 335 112 40 52 

IV cannulation 1,209 229 142 36 15 19 
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 Falls sustained 

 One fall Repeat falls (multiple falls) 

 
Index fall  

(only fall) 

n=54,554 

Index fall  

(first of multiple) 

n=22,533  

Total number of falls sustained (data from final fall) 

 

2 

n=11,815 

3 

n=4,848 

4 

n=2,310 

5+ 

n=3,560 

Females 30,280 13,248 6,974 2,876 1,367 2,031 

Interventions (n)       

Medications       

Fentanyl (IN) 5,629 1,780 721 255 128 85  

Fentanyl citrate (IV) 16,970 4,632 1,464 499 165 135  

Ketamine (IV) 495 115 44 16 11 8 

Methoxyflurane (IH) 7,436 1,704 590 182 59 67  

Normal saline (IV) 968 259 99 29 6 18  

Ondansetron (O) 2,080 575 198 74 19 17 

Ondansetron wafer (O) 2,519 689 302 97 41 50  

Oxygen (NP) 1,786 621 302 97 41 50  

Paracetamol (O) 3,476 1,033 446 135 50 63 

Other interventions       

3 lead ECG 3,018 1,436 615 220 91 109 

12 lead ECG 934 401 206 56 28 29 

Blood taken 735 258 118 30 19 15 

IV cannulation 7,030 2,082 777 270 85 84 

These groups are not mutually exclusive and present the total times medications and interventions were administered/delivered. 

IV: intra venous. IN: intra nasal. IH: inhalation. O: oral. NP: nasal prongs. Normal saline = 0.9%. Medications and other interventions present the total number of times administered 

by sex. ECG: Electrocardiogram.  

Total number of falls sustained demonstrate the interventions delivered at the final fall sustained. The final fall recorded was used to determine total number of falls sustained.
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6.3 Summary of Chapter Findings 

This chapter provides a state-wide retrospective cohort study detailing 

ambulance-attendances for adults with repeat falls. Nearly 30% of all patients attended 

by an ambulance for a fall, sustained repeat falls, and collectively accounted for nearly 

60% of all ambulance-attendances to fall-related incidents. A Kaplan-Meier analysis 

demonstrated that time between ambulance-attended falls decreased significantly the 

more falls a patient sustained. Patients identified as male, attended via priority 2 or 3, 

65 years of age or older, not transported, or uninjured, at their first ambulance-attended 

fall, had an increased odds of experiencing a second ambulance-attended fall in the 30 

days and 31-365 days following their index fall. The next chapter presents an 

exploratory qualitative study of paramedics’ experiences attending and managing 

patients who have fallen in the WA prehospital setting. 
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Chapter 7 

   

Paramedic Perspectives about Falls 

7.1 Overview 

This chapter explores the perspectives of paramedics attending and managing 

adults who fell. In this exploratory qualitative study, paramedics completed semi-

structured interviews to explore their experiences about falls in the prehospital setting. 

The findings are reported in a peer-reviewed manuscript that is published in 

Australasian Emergency Care. 
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Article 5 “Mind the Gap”: An Exploratory Qualitative Study of 

Paramedics’ Experiences Attending Older Adults Who 

Fall in Western Australia 
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7.2 Supplementary Material 

Supp Figure 7.1 and Supp Figure 7.2 show the recruitment material used in the 

exploratory qualitative study to recruit paramedics via email and social media. 

Supp Figure 7.1  

Recruitment Yammer/Social media Post 
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Supp Figure 7.2  

Recruitment Poster 
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7.3 Summary of Chapter Findings 

This chapter provides a summary of paramedics’ experiences when attending 

and managing patients who fell. After interviewing 14 paramedics, with up to 14 years 

of experience working in WA, the research team developed a graphical representation 

for the complex decision-making pathways that paramedics experience every time 

they attend a patient who had fallen. The main theme identified that low-acuity 

attendances lead to a complex decision-making pathway. Ambulance-attended patient 

falls were not always suited to the binary nature of transport decisions (non-

transport/transport to hospital). Four themes highlighted that decision-making for low-

acuity falls attendances is a complex balance between 1) the patient context, 2) patient 

and staff risk management, 3) paramedic reactions, and 4) the lack of alternate referral 

pathways available. 
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Chapter 8 

   

Discussion 

8.1 Overview 

Within this chapter, I summarise the key findings of my doctoral research 

according to the research aim and objectives. I then synthesise these findings in the 

context of research literature and of local and global guidelines. I discuss the strengths 

and limitations of my research, and finally my recommendations to inform further 

research, policy and procedures, as they apply to local and international prehospital 

systems. This chapter concludes with how my research could support the development 

and implementation of specific CPGs and alternative referral pathways. This aims to 

support the improved prehospital management of ambulance-attended adults who have 

fallen, and the growing demand falls place on ambulance services. To ensure that the 

findings are relevant to industry, currently available CPGs, the current MPDS version, 

and alternative referral pathways available to ambulance services in the study settings 

were reviewed when making recommendations. 

Thesis Context 
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Chapter 3
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Article 4: Repeat Ambulance Attendances for 
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Article 5: “Mind the gap”: Exploring paramedics’ 

experiences attending older adults who fall

Article 1: Pre-hospital management, injuries and 

disposition of ambulance attended adults who fall: 

A scoping review protocol

Article 2: The prehospital management of ambulance-

attended adults who fell: A scoping review
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8.2  Summary of findings 

The primary aim of my research was to investigate adults (>=18 years) who 

experienced a fall and were attended by an EMS ambulance, in WA – from an 

epidemiological and health services perspective – with a view to better inform the 

prehospital management of patients who fall. The following section provides a 

summary of my research in relation to each of the four research objectives within this 

thesis. This research was conducted in a sequential approach, with the findings of each 

study informing the next. 

8.2.1 Scoping Review 

Article 1: The Prehospital Management of Ambulance-attended Adults Who Fell  

As the first research objective of my thesis was to undertake a scoping review, 

I first produced a systematic scoping review protocol to ensure a rigorous methodology 

to guide the conduct of the systematic scoping review. The scoping review sought to 

explore the published prehospital falls literature to map and synthesise the evidence 

for the prehospital management of EMS-attended adult patients who fell, identify 

knowledge gaps and propose recommendations for further research of EMSs 

management of falls in the prehospital setting. I searched across six electronic 

databases using pre-set inclusion criteria to explore: ambulance-attended (context), 

adults (>=18 years) who fell (population), reported injuries sustained, interventions or 

disposition (transport) data (concept), before narratively synthesising the data. One 

hundred and fifteen studies were included and reported on patient demographic 

characteristics, mechanisms and injuries, interventions, and disposition. 

The primary gap identified in this scoping review was that prehospital 

interventions, non-transport of patients and alternative referral pathways were 

rarely reported. Only 29% of sources reported on interventions provided such as 

life support, medication, immobilisation and lifts and extractions in the prehospital 

setting. There were 77 (67%) studies that reported on patients being transported to 

the hospital and their destination, while only 41 (36%) studies identified non-

transport and referral pathways. 

8.2.2 Retrospective Cohort Study: Epidemiology of Falls 

Article 2: The Epidemiology of Ambulance-attended Adults Who Fall  

Following the Scoping Review, I conducted a retrospective cohort study of 

ambulance-attended falls in WA. The objective was to describe the incidence rate and 
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characteristics of ambulance-attended falls in WA, including fall-related injuries, 

prehospital interventions delivered, and disposition (including transport to a hospital 

or otherwise) using St. John Western Australia (SJWA) ambulance data. An ordinal 

logistic regression was undertaken to analyse predictors of lower compared to higher 

transport urgency levels, for those patients transported to the hospital.   

Between January 1st, 2015, and December 31st, 2021, there were 188,720 

ambulance-attendances to fall incidents across WA. The age-standardised incidence 

rate for all ambulance-attended adults who fell; all patients with a reported injury; and 

all older adults >=65 years of age, increased between 2015 and 2021. The highest age-

standardised incidence rate was in adult patients 85 years of age and over, increasing 

from 18,826 per 100,000 person-years in 2015 to 21,423 per 100,000 person-years in 

2021. The incidence rate ratio was statistically significant (2015/2021 = 0.7816, p 

<0.001) and the incidence rate difference (-1:404, 95% CI -1:378, -1:434) between the 

two rates 2021 (1:88) – 2015 (1:112) was statistically significant (p <0.001).  

Following ambulance-attendance, only 1% of patients were transported to the 

hospital via the highest urgency level, urgency one, a lights and siren ambulance. Most 

of the falls-related patients could be considered as ‘low acuity’, given that 62% were 

transported to hospital with urgency 3 or lower and 21% were not transported at all. 

Of this cohort, 99 (0.001%) patients were identified to have died at the scene. The 

ordinal logistic regression found that older, female patients had a higher odds of being 

transported to ED via a lower urgency.  

8.2.3 Retrospective Cohort Study: Repeat Ambulance-attendances 

Article 3: The Epidemiology of Ambulance-attended Adults Who Experienced 

Repeat Falls 

After determining that the frequency and incidence of ambulance-attended falls 

was increasing in WA in the previous cohort study, I examined ambulance-attended 

adults who sustained repeat falls during the study period. I reported the descriptive 

epidemiology and mortality outcome of patients who sustained one fall compared to 

those who sustained repeat falls. Multivariable logistic regression was used to 

investigate the association between independent variables recorded at a patient's index 

fall and the likelihood of experiencing a repeat fall within two-time frames: i) within 

30 days, and ii) between 31 and 365 days of the index fall. A Kaplan-Meier plot was 
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used to estimate the time (in days) between consecutive ambulance-attended falls, up 

to a patients fifth fall. 

Of all adults who had ambulance-attendances for a fall-related incident, 29% 

(n=22,533) sustained repeat falls. These patients who experienced repeat falls, 

collectively accounted for 58% of all ambulance attendances to fall incidents. Within 

the cohort of patients who sustained repeat falls, 14% experienced their second fall 

within 30 days, and 46% within 31-365 days after the index fall. The Kaplan-Meier 

model results indicated that time between ambulance-attended falls decreased 

significantly the more falls a patient sustained. The multivariable logistic regression 

results, when considering data from patients’ first ambulance-attended fall, those who 

were male, older adults, uninjured or not transported at their first fall, were 

significantly more likely to experience a second ambulance-attended fall within the 

subsequent 30 and 31 to 365 days.  

In patients who experienced repeat falls, 80% were transported at their first 

fall, and subsequently 48% were subsequently transported to hospital (transported at 

first and second fall), within 365 days of their first fall. We found that 16% of patients 

who experienced one single ambulance-attended fall died within 12 months of their 

only fall. Twelve percent of patients who experienced repeat falls died within 12 

months of their first fall, and 29% died within 12 months of their last recorded 

ambulance-attended fall.  

8.2.4 Exploratory qualitative study 

Article 4: Paramedics’ experiences attending older adults who fall 

The fourth study within this thesis was an exploratory qualitative study to 

ascertain paramedics’ views and attitudes towards attending patients who fall, 

including those older adults who fall repeatedly, and the management of these falls’ 

call-outs in WA. . A purposive sample  of 14 paramedics with up to 14 years of 

experience working in the prehospital setting took part in semi-structured interviews, 

which were recorded and transcribed. The median work experience of the sample was 

5.25 years (IQR: 3-6.5), including five females, and four rurally placed paramedics. 

The data were inductively thematically analysed.  
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Key Findings 

The main theme of this study identified that paramedics’ experiences were 

positive when attending patients with an acute injury or medical illness following a fall-

related event, as binary decision making was appropriate (transport vs non-transport). 

However, attending patients who have fallen  required complex decision-making 

pathways if the fall was  low acuity in nature. Patients who did not present with an 

injury or acute medical problem (described as low acuity), were not always suited to 

the binary nature of transport decisions (yes/no) available to WA paramedics. This 

consideration led paramedics to question the current appropriateness of their scope of 

practice in attending patients who fall. Four themes contributed to this main theme and 

highlighted that decision-making for these low-acuity attendances was a complex 

balance of 1) patient context, 2) risk management, 3) paramedic reactions to their 

experiences and 4) no alternate referral pathways available in the prehospital setting. 

Following clinical assessment of the patient, the patients’ context was 

paramedics’ first priority when deciding if the patient required transport. The patients’ 

location and social considerations contributed to the decision-making process, 

specifically rurality, community dwelling or residential aged care facility status. 

Paramedics reported that attending the same patient repeatedly raised concerns about 

the lack of alternative  options for health care, referral pathways or  patients are being 

connected to needed support services. Paramedics were concerned that transporting 

low acuity patients could lead to  patients having  unnecessary discomfort and risk as 

they could experience long wait times on the ramp waiting to be admitted to ED. 

Considerations for personal liability if the patient wasn’t transported highlighted how 

paramedics felt pressure to transport patients to hospital, regardless of their 

professional clinical decision making. Differences in resource availability between 

metropolitan and rural WA highlighted challenges for paramedics. Paramedics 

reported less support and resources rurally to conduct their role. Paramedics also 

reported that patients could experience longer wait times rurally, due to fewer 

paramedics on road. 

Paramedics commonly experienced feelings of frustration when attending low-

acuity patients who fell. When caring for low-acuity patients, paramedics questioned 

the scope and purpose of their role when forced to cope with lack of alternative referral 

pathways. This included considerations for their training in the management of falls 
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and what guidelines are required for the management of falls in the prehospital setting. 

The cost of their service made for difficult experiences when a patient would say “I 

can’t afford an ambulance” (Participant 8). Paramedics experiences attending low-

acuity falls call-outs, particularly to older adults, led them to concur that alternative 

referral pathways were required. Paramedics emphasised the need for these pathways, 

as in their experience, most older adults who fall, would utilise and benefit from 

alternative referral pathways. Participants with experience working in other EMS, 

outside of WA, highlighted how safe non-transport and specific guidelines supported 

their decision making in those settings, as opposed to WA where they perceived these 

services were not available. 

8.3  Discussion of Findings in the Context of Research Literature 

8.3.1 Defining Falls 

More than 50 articles provided over 100 varying falls definitions, as shown in 

Figure 4.1. Given this plethora of falls definitions, a few select recently published 

sources have been expanded on here to provide examples of how these definitions 

could be categorised. In the prehospital literature, falls could be defined by distance 

fallen, mechanism of a fall, by demographic group (i.e., older adults), by high-risk 

group (i.e., repeat fallers), by context (i.e., from ladder), or by CPG’s definitions of 

prehospital diagnosis, i.e., traumatic, or medical fall.  

A common method of defining falls was based on meters fallen, particularly in 

adults less than 65 years of age.(57, 74) A Netherlands-based study defined a fall from 

low height as <2 meter and a fall from medium height as between 2 and 5 meters.(57) 

Studies out of the Netherlands and Switzerland both provided a definition for a fall 

from high height, although the Switzerland-based study defined it as >2 meters (74) 

and the Netherlands study defined it as a fall from >=5 meters or from >=3 times body 

length.(57) Prehospital assessment keywords were used to define ambulance-attended 

falls, specifically injurious falls in China (85) and a collapse as the cause of falling in 

Canada.(65) The Canadian study also defined falls contextually, using dropped or 

unspecified, or by defining a slip, trip or slide as a fall from low height.(65) It is 

important for researchers to use the term unspecified, when reporting ambulance-

attended falls as not all falls are witnessed, and the cause of a fall is not always able to 

be determined. Two studies, one from the USA (39) and the other from Australia (8) 

further defined a high-risk group within the cohort of older adults, as those who 
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experienced repeat falls.(8, 39) Ultimately, there are a plethora of falls definitions in 

prehospital literature, and while the lack of unifying definitions can make collating 

prehospital literature challenging, it speaks to the highly variable and unpredictable 

nature of falls and their prehospital management.  

8.3.2 Incidence  

An increase in the frequency and incidence of falls requiring medical attention 

has been observed globally.(8, 21, 161, 162) Across Western Europe in 2017, 13,840 

older adults per 100,000 population obtained medical treatment to manage fall-related 

injuries.(5) This ranged greatly from 7,594 per 100,000 in Greece to 19,796 per 

100,000 in Norway.(5) In the US, one in four older adults fall each year, with 3 million 

older adults treated in ED.(163) The prevalence of falls across the global population 

of older adults has also been observed across Australia.(4, 8, 50, 164)  

Australia’s ageing population is contributing in part to the increased incidence 

of falls. An important consideration as, by 2066 older adults are projected to account for 

23% of the Australian population.(19) In Victoria, Australia, findings consistent with 

that of my retrospective cohort study, on the epidemiology of EMS-attended falls, found 

an increase in the incidence of EMS-attended falls, specifically within the population of 

older adults.(8) As an increasing proportion of the population are becoming older adults, 

the increasing demand on EMS to attend falls is expected to continue increasing, as it 

has been shown to, between 2015 and 2021 in WA, in Chapter 5.  

The increasing demand for the management of falls has been impacting the 

whole health care sector. In England, 2,100 per 100,000 people aged 65 years of age 

and over had an emergency hospital admission due to a fall, and was identified to be 

5,311 per 100,000 in people aged 80 plus years of age.(165) In New Zealand, older 

adults 80 to 89 years of age were also found to have the highest number of falls 

requiring hospitalisation.(166) In WA, the age-standardised incidence rate of ED 

attendances and hospitalisations was 1,535.4 and 1,053.4 per 100,00 people, 

respectively, due to a fall-related incident.(3) The age-standardised rate of fall-related 

hospitalisations in WA increased steadily from 960.7 per 100,000 in 2017.(3) 

Chapters 5 and 6 present the findings of state-wide studies, and confirm the increasing 

frequency, incidence and demand of falls on the health sector of WA.  

The demand for EMS that falls place is not only increasing due to the increasing 

incidence of falls, but also by the high proportion of ambulance-attendances attributed 
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to repeat falls. Similar to my findings in WA, nearly 50% of all ambulance-attendances 

to falls in Victoria, Australia were attributed to the same 54,765 patients experiencing 

repeat falls.(8) A comparable pattern of EMS-attended repeat falls has been reported 

internationally. More than 1 in 6 EMS transports in North Carolina, USA, were followed 

by a repeat transport of the same patient within 30 days; and falls were identified as the 

second leading dispatch complaint in this cohort.(134) Patients who experienced a fall 

in this cohort were 7% more likely to experience a repeat transport within 30 days, 

adjusting for dispatch complaint, incident location, ethnicity and age.(134) A study of a 

UK ambulance service found that older adults requiring an ambulance attendance 

following a fall had a re-contact rate of 37% within one month and 71% within six 

months.(161) The findings of my retrospective cohort study on repeat falls are consistent 

with the published literature globally, indicating that attending adults with repeat falls 

contribute to a significant proportion of EMS workload. It is crucial that older adults 

who experience or are at risk of repeated ambulance-attended falls are able to be 

identified in the prehospital setting, hospital ED, general practitioner or allied health. 

This would allow the patients to be appropriately directed to alternative referral 

pathways, fall prevention groups or allied health providers.  

8.3.3 Prehospital Management 

The predominant cause of trauma in older adults are falls.(44, 152) Older 

adults, most frequently females, experience ambulance-attended falls across Australia, 

as shown from our findings in WA,(164) by Cox et al., in Victoria,(8) and Simpson et 

al., in New South Wales.(4) The age and sex of ambulance-attended adults who fall is 

well established, and further research may benefit from exploring other patient 

characteristics, i.e., comorbidity, socioeconomic status or ethnicity.  

Differences in the availability of ambulance services between metropolitan and 

rural communities for people who fall, has been identified. In Victoria, Australia, the 

limited health care services available for ambulance-attended adults who fall within 

regional, rural and remote communities have been reported.(152) A recent scoping 

review identified two studies reporting similar findings on the current scope of practice 

of paramedics managing older adults who fall in rural and remote areas.(160) The 

review reported how a duty of care must be upheld through the promotion of equity, 

regarding resource allocation and responsivity between metropolitan and rural 

areas.(160) The first of these studies, Shah et al., 2006 reported a control trial of fire 
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department paramedic protocols including screening for falls and environmental 

hazards, with a focus on patient and paramedic education.(167) The second of these 

studies, Shah et al., 2010 reported a paramedic protocol for screening medication 

management, falls and depression, with a focus on in-home assessments and referral 

to government social services.(168) Differences were identified in paramedics’ 

experiences attending and managing falls between metropolitan and rural WA settings, 

identified in chapter seven. Research has found that the method of patient referrals in 

metropolitan compared to rural settings, was identified to impact on referral pathways 

effectiveness, particularly paper-based forms, as they may be insufficient in managing 

older adults who fall in rural environments due to the lack of health resources 

available.(160, 167, 168) Further exploration of protocols and available health services 

could support metropolitan and rural health settings equity. 

Decision-making about patient management in the prehospital setting is 

complex in nature, due to multiple influencing factors. Resources, patient factors and 

social situations, consequences of decisions, and paramedic factors all impact on 

paramedics’ decision-making.(154) Specific guidelines, clinical support and training 

can facilitate how paramedics manage these highly variable factors and situations.(154) 

A prehospital program in the USA called the Community-centred Fall Intervention 

Team (Community-Fit), aimed to reduce the frequency of ambulance-attended lift 

assists, fall attendances and transports to hospital using scheduled community 

paramedic teams to conduct home assessments and falls prevention interventions.(155) 

Community-FIT provided an alternative to transport to hospital for patients who were 

considered frail and vulnerable, but did not require urgent medical attention, the 

alternative being the home assessment, prevention interventions and treatment.(155)  

8.3.4 Patient Disposition 

Transport 

Following an ambulance attendance, patients can be transported to a hospital 

ED, and when necessary, transferred through to a trauma centre. While the majority of 

ambulance attendances in Ontario, Canada resulted in transport to hospital, the notable 

exception was fall-related events, of which a third were treated at home by home care 

providers.(151) A patient who experienced a fall and subsequently an injury, pain or 

who had been on the floor for a long time prior to the ambulance-attendance, were 
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identified as experiencing positive predictors of transport to hospital.(145) In events 

such as this, clinical decision tools are used by prehospital staff in the UK to assess if a 

patient requires urgent transport.(129) In chapter five, I present that in WA, older 

female patients had a higher odds of being transported via a lower urgency. Using this 

information moving forward, clinical decision tools could potentially be reviewed to 

ensure sensitivity, being able to identify high acuity patients accurately, and specificity, 

being able to identify low acuity patients who did not sustain injury, accurately. This 

would support paramedics’ clinical decision making in the identification of high acuity 

patients and how urgently they require transport to hospital. 

Non-transport to hospital was common amongst older adults in WA (22%), with 

some experiencing no or minor injuries, some treated on scene, and in some cases the 

patient refused transport, following a fall. In the USA, falls in public locations, people 

who have fallen previously, patients with no illness or injury,(23) males, older age 

groups, and Hispanic/Latino patients,(149) had a significantly increased odds of non-

transport. A common consequence of non-transport was ambulance re-attendance or 

future health service use, often in older adult populations.(153) Considering non-

transported patients, the highest mortality in Finland EMS was observed in patients who 

had experienced two or three ambulance attendances in the year prior; within this 

cohort, falls were the third most common dispatch complaint.(148) While some patients 

who fall may not require EMS transport or in hospital care, prehospital staff need to be 

provided with alternatives to mitigate the risks associated with non-transport.(148)  

Although ambulance-attended adults who fall are commonly transported to 

ED, not all patients require in-hospital care. In Finland, low-acuity patients transported 

to hospital ED during night time (20:00 – 08:00) did not receive medication or 

diagnostic tests until the next morning.(150) Kasvi et al., suggested further exploration 

into alternative care pathways for managing older adults who fell and were transported 

at night.(150) Time of transport is important when considering patients with 

comorbidities, as patients experiencing complications such as dementia are identified 

as a group at high-risk of falling, longer on scene times, were generally frailer, and 

incurred more ambulance-attendances.(158) The prevalence of dementia in older adult 

populations is increasing and associated with high ambulance use per person.(158) 

Tohira et al., suggested a need for the development of alternatives to ED transport for 

people with dementia.(158)  
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Alternative referral pathways 

Alternative referral pathways vary in type and availability between ambulance 

services, prehospital staff and country. Alternative prehospital health care staff include 

extended care paramedics in New Zealand, who have additional specific training and 

the ability to refer patients to other health and social care professionals, where 

appropriate.(121) Prehospital staffing teams can include paramedics, extended care 

paramedics, emergency care technicians, emergency care practitioners, ambulance 

officers, specialist nurses, non-clinical or non-emergency crews, specialist falls 

response paramedics, volunteer ambulance officers or a combination of these 

professionals.(121, 128, 134, 143, 161, 169) The objectives and levels of care provided 

vary from home falls risk assessments to advanced life support.(121, 128, 134, 143, 

161, 169) Prehospital practitioners were less likely to transport patients who had fallen 

to ED, and further research is required to explore the occurrence of subsequent EMS 

use and appropriateness of decision making.(170) The use of computerised clinical 

decision support on hand held devices has been demonstrated as a cost-effective and 

safe method to support paramedics to decide if a patient who has fallen requires 

transport to ED or a combination of non-transport and referral to a falls service.(169)  

The decision not to transport a patient, has the potential to result in subsequent 

EMS or health care use. Non-transport resulting from informal and non-guideline-

based assessment, coupled with a lack of alternative referral pathways, is associated 

with poor health outcomes and repeat use of ambulance services.(4, 171) A falls rapid 

response service in England, has been shown to be clinically effective, although 

highlighted that recontact rates required further research in the population of older 

adults.(146) In-home risk assessments in Taiwan, have been found to be an efficient 

and cost-effective method of assessment, as prehospital staff have a unique opportunity 

to view patients in their home environment.(147) Research in the UK has demonstrated 

that the referral of patients from the prehospital setting to quick response community-

based multidisciplinary fall prevention programs significantly decreased subsequent 

ambulance-attended falls.(81) 

At the time that this doctoral research was being conducted, there were no 

alternative referral pathways available in the WA prehospital setting. In 2021, the 

parliament of WA conducted an inquiry into the delivery of ambulance services in 
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WA. The following 2022 state government’s response to said inquiry, proposed 

specific actions to incentivise efforts to divert patients to clinically appropriate 

alternative care pathways. 

8.4  Discussion Of Findings in the Context of Local and Global Guidelines 

The prehospital management of adults who fall in WA has undergone policy 

and practice changes since 2022. Local changes in WA have included an inquiry by 

the state parliament, a response report by the State government Department of Health 

and policy changes within the WA ambulance service guided by the Department of 

Health’s report.   

As older adults experience falls most frequently, focused guidelines for this high-

risk group were required for the consistent, evidence-based management of falls 

globally. Guidelines such as step safely (WHO) and, the world guidelines for falls 

prevention and management for older adults, have provided guidelines to provide global 

equity for the availability of information regarding the global management of falls. 

This section provides a discussion of the changes that have occurred in WA 

regarding the management of falls, how the Government of WA’s, Department of 

Health is involved in the state-wide management of falls, and how the globally 

guidelines for falls are evolving.   

8.4.1 Changes in Falls management in WA 

The interviews conducted in the exploratory qualitative study were conducted 

between July and December 2021, with prehospital staff working across the state of WA. 

In March 2022, the state ambulance service introduced a CPG entitled ‘Falls prevention 

guideline’.(32) This directs paramedics to produce a Falls Risk Assessment tool (FRAT) 

score and deliver it to the attending staff in ED. The publication of this guideline 

provides opportunity for the development of specific guidelines that can guide the 

clinical practice of prehospital staff in their management of patients who fall in WA. 

In October 2022 the state ambulance service (SJWA) started a trial to assess 

an alternative care referral pathway, providing fast in-hospital access for older adults 

at one hospital in Perth, WA, Joondalup health campus, known as ‘The Rapid Access 

Clinic for the Elderly’.(172) The trial provides options for older, low-acuity patients, 

when transported from prehospital setting to ED. While this trial is not specifically 
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target to patients who fall, it focuses on low-acuity older adults, and as chapter five 

demonstrated, 61% of ambulance attendances to adults who fell were low acuity 

(urgency 3 - 5) in nature and 78% of ambulance attendances to falls, were to older 

adults. This trial currently includes alert and orientated patients with nil or minor 

injuries, and excludes falls preceded by any other medical event – e.g., chest pain, 

dizziness, shortness of breath, stroke symptoms. Following this trial, further 

exploration of specific guidelines, and referrals from the prehospital setting, for the 

prehospital management of patients who fall could be beneficial. 

The WA Virtual Emergency Medicine (VEM) service, implemented in 2021, is 

shown to reduce patient wait times and improve ambulance and ED flow.(173) This 

program was run in one hospital in Perth, WA, the Fiona Stanley Hospital. This has 

since been expanded and the WA Virtual Emergency Department (WAVED) was 

launched on the 11th of September 2023. It is located at SJWA State Operations Centre 

and comprises a team of medical, nursing, and clerical staff.(174) This gives patients the 

option of being seen virtually at home through a virtual consultation with an emergency 

clinician, rather than waiting in ED. This provides patients with a clinically appropriate 

alternative option to an ED attendance, if it is clinically appropriate for the patient. 

8.4.2 Government of Western Australia, Department of Health 

While my research was being conducted in WA and published between 2021-

2024, the WA Department of Health (DOH) published their Response to the 

Legislative Council Standing Committee on Public Administration ‘Critical 

Condition: Inquiry into the Delivery of Ambulance Services in WA’.(175) Eleven 

actions were published in this report as targets to improve emergency access across 

the state, of which, Action 4 and Action 8 are of particular relevance to my research 

findings. Action 4 includes the establishment of The Ministerial Taskforce on 

Ambulance Ramping to explore alternative care pathways through the Emergency 

Access Response Program. As identified in chapter four, my scoping review identified 

a lack of evidence regarding alternative referral pathways globally. I identified in 

chapter seven, in the exploratory qualitative study that, paramedics reported that 

attending low-acuity call-outs for falls was often frustrating, stressful and required 

complex decision-making, especially given that there were no CPGs or alternative 

referral pathways available in WA at the time, to guide the management of ambulance-

attended patients who fell. Action 8 involved the DOH incentivising efforts to divert 
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patients to clinically appropriate alternative care pathways. This incentive has the 

potential to address the increasing demand being placed on the WA ambulance service. 

This increasing demand is shown by the increasing incidence and frequency  of low-

acuity ambulance-attendances to fall incidents, as highlighted in chapter five, the 

epidemiology of ambulance-attended falls. The demand placed on the ambulance 

service by repeated ambulance-attendances to individual patients is highlighted in 

chapter six. The findings of my research align with the proposed actions put forward 

by the WA DOH, in that both recommend the development and implementation of 

specific referral pathways for patients where clinically appropriate. 

8.4.3 Global Guidelines for Falls 

The World Health Organizations’ (WHO) falls guideline, referred to as Step 

Safely, provides strategies for preventing and managing falls.(176) Step Safely 

recommends that a focus on the equitable provision of prehospital services between 

low and middle-income countries and high-income countries is needed. While 

transport to hospital following an ambulance-attended fall is a critical step in any 

prehospital setting, this report reinforces the importance of locally tailored prehospital 

protocols. Locally tailored referral protocols can be helpful in ensuring that people 

who have fallen and require an ambulance are connected with the appropriate and 

relevant local services. 

The world guidelines for falls prevention and management for older adults, 

developed by 96 multidisciplinary experts who form the World Falls Task Force,(14) 

made specific recommendations towards falls prevention and management. These 

included recommendations that high risk older adults should be offered comprehensive 

falls risk assessments, and the implementation of multidomain personalised 

interventions.(14) The prehospital management of adults who fall was not addressed in 

the world falls guidelines, although reference was made to the necessity for severe falls 

to be followed up with a  prompt visit to the ED.(14) In this context, a severe fall was 

defined as: a fall with severe enough injuries to require consultation with a doctor; the 

person was subsequently laying on the ground without the ability to get up for one hour 

or more; or the patient lost consciousness.(14) The framework of the guidelines is 

structured around four main areas: fall risk stratification, assessment, management and 

interventions, and use of an assessment and treatment algorithm, ultimately facilitating 

a patient centred approach to the delivery of individualised interventions.(14) Although 
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prehospital staff have not been considered in this model, the world guidelines do 

highlight that their recommendations require flexible implementation that consider 

local context, resources and the country’s needs.(14) Given that the world falls 

guidelines suggest the identification of high risk groups and the implementation of 

interventions for the management of falls, it is recommended that updates to the world 

falls guidelines consider the role of prehospital staff in the identification and 

management of older adults who fall. 

The world falls guidelines suggest the identification of high-risk groups, 

similarly to my recommendations in the retrospective cohort study on repeat falls. This 

could be considered when WA EMS policy and practice is being updated to create 

specific guidelines for the prehospital management of falls. The world falls guidelines 

recommendation regarding the implementation of interventions for the management 

of falls aligns with the WA DOH actions to improve emergency access across the state 

by exploring alternative care pathways. This recommendation also aligns with my 

exploratory qualitative research findings, suggesting that the development and 

implementation of specific CPGs and alternative referral pathways would support the 

improvement of the prehospital management of ambulance-attended adults who fall. 

8.5  Strengths And Limitations 

Within this section I discuss the strengths and limitations of the thesis as a 

whole and each of the studies 

8.5.1 Strengths  

The research presented in this thesis show novel findings which have not 

previously been explored or reported on in WA, such as the epidemiology of 

ambulance-attended falls and repeat falls, as well as paramedics’ experiences attending 

and managing patients who experienced falls.  

The inclusion of quantitative and qualitative published works in this multi-

methods thesis by compilation, aimed to provided well rounded context of the 

prehospital management of ambulance-attended falls. The multi-methods design is 

defined as two or more research methods, each conducted rigorously and complete 

within themselves in individual projects.(177) These results were synthesised to form 

a complete piece of work, producing a multi-methods thesis.(177) 
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I am confident that all efforts have been made to identify all falls cases attended 

by SJWA between 2015 and 2021; through a combination of manual searching by 

multiple researchers (PMW, HT, PB, DM), machine learning and natural language 

processing for data identification. By having a lead-in and follow-up period and 

accounting for deaths within the retrospective cohort study focused on repeated 

ambulance-attended falls, every effort has been made to accurately identify all repeat 

falls within the data set. Given the long latency period between a first and second 

ambulance-attended fall, having seven years of retrospective data allowed for accurate 

analysis of time between falls. Given that both retrospective cohort studies were 

population based of all fall-related ambulance-attendances by a state ambulance 

service in rural and metropolitan locations, I was able to present data at a state-wide 

level. The projects within this thesis have enabled an ongoing relationship with local 

government stakeholders, Injury Matters, and the reporting of state-wide findings in 

annual Falls Reports.(3, 24) 

8.5.2 Limitations 

As the cohort studies were retrospective, I was not able to collect information other 

than what was initially collected. I therefore had to present the pre-collected data 

available. All population based retrospective cohort studies were conducted across the 

state of WA, therefore may not be applicable or generalisable to other locations or 

regions given the sprawled nature of the state’s population and vast land mass. 

Socioeconomic, disability, and comorbidity status were not recorded in the ePCR or 

CAD and therefore, were not included in these studies. Routine medications being 

taken by the patient were also not recorded. Time and fiscal restraints prevented access 

to linked hospital data for the cohort of ambulance-attended patients. Therefore, 

patient in-hospital management, hospital diagnosis or hospital disposition outcomes 

were not able to be reported (although mortality outcomes were reported). 

Acknowledging the limitations of the research that forms my thesis, I have outlined 

my recommendations for policy, practice, and research below. These are based on the 

primary outcomes and findings of my research.  

8.6 Recommendations 

Within this section I discuss the recommendations for policy and practice 

based on my research findings. I also recommend several areas for future research 

to explore. 
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8.6.1 Recommendations for Policy and Practice 

1. I identified that no alternative referral pathways or falls-related specific CPGs 

existed in WA at the time my studies were conducted. Therefore, the health and 

ongoing health care needs of older adults who fall should be considered when 

updating CPGs to support paramedics’ decision making in the prehospital 

setting to accurately determine which patients require transport to hospital and 

who can be adequately cared for at home. All updates to transport decision tools 

must ensure that they take into account the patient’s wishes. 

2. The development of alternative referral pathways for non-transported patients 

and then specific CPGs to direct patients to the appropriate referral pathways is 

recommended, given that 22% of ambulance-attended adults who fell were not 

transported to hospital and the lack of alternative referral pathways for non-

transported patients meant that paramedics only had two options to choose 

from, namely, transport to hospital or leave at home. 

3. The Ministerial Taskforce on Ambulance Ramping (WA Department of Health) 

which are currently exploring alternate care pathways through the Emergency 

Access Response Program, could potentially consider the role of prehospital 

staff in the identification and referral of patients who fall and are at risk of 

subsequent ambulance use, i.e., repeat falls. This is supported by the finding 

that patients who experience repeat ambulance-attended falls, account for 

nearly 60% of all ambulance attendances to fall incidents. 

4. Inclusion of the prehospital setting in the world guidelines for falls prevention 

and management for older adults: a global initiative, could improve the holistic 

and multidisciplinary care of older adults who fall. 

5. As St John WA Ambulance service has developed a ‘Falls prevention guideline’ 

in their CPGs, additional tools for paramedics in this guideline could support 

their clinical decision making. This addition would be particularly useful for 

paramedics as I identified that low-acuity patients contribute to the complexity 

of paramedic’s decision-making. 

6. Further exploration of EMS organisational structures globally that currently 

work effectively with referral pathways, could assist in diversifying strategies 

to approach the development of prehospital alternative referral pathways in 

WA. It is particularly important to look to other services as many have explored 

cost effective and efficient ways of managing the prehospital care of older 

adults who fall. 
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8.6.2 Recommendations for Future Research 

1. Eighty-three percent of studies included in  the literature review were conducted 

in Australia, the USA, UK and Ireland, although 80% of deaths from falls 

globally are in low and middle-income countries.(2) Efforts should be made to 

focus research on areas with high mortality rates from falls such as in low and 

middle-income countries.  

2. Intervention studies exploring the safety, feasibility, effectiveness and cost-

effectiveness of alternative referral pathways for falls management in the WA 

prehospital system are recommended. 

3. Investigating the epidemiology and specific needs for ambulance-attended adults 

who fall in rural and remote locations in WA, compared to metropolitan settings, 

to determine the impact on patients is recommended given that resource 

availability has been highlighted as different between metropolitan and non-

metropolitan settings. 

4. Investigating the role that paramedics and prehospital staff play in the 

identification of patients who have fallen and would benefit from alternative 

referral pathways would inform future practice.  

5. Investigate the impact of prehospital staff who have extended qualifications and 

skills on the prehospital management of adults who fall. 

6. Exploration of patients who refuse to be transported to hospital could be beneficial 

in exploring high risk sub-groups of patients who fall and require an ambulance. 

Exploring this patient cohort could allow for targeted treatment, referral, and 

discharge protocols and linkages to other community or hospital services. 

8.7 Concluding Remarks 

In this thesis, I explored the epidemiology and paramedics’ perspectives of 

ambulance-attended adults who fell in WA with a view to better inform the prehospital 

management of patients who fall. I found that the frequency and incidence of 

ambulance-attended falls are increasing in WA. While 19% of patients were attended 

via a priority 1, lights and siren ambulance, only 1% were transported to the hospital 

via the highest urgency. This drew attention to the low acuity nature of this cohort. 

Nearly 30% of all patients attended by an ambulance for a fall, experienced repeat 

falls, and collectively accounted for nearly 60% of all ambulance attendances to fall 

incidents. Paramedics working in WA expressed how the available binary transport to 
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hospital options (yes/no) in the prehospital setting led to complex decision-making 

experiences, particularly when attending patients with low acuity fall-related incidents. 

Considering these findings, I suggest that ambulance-attended falls present a 

growing challenge for the WA health system. Specifically, the local ambulance service 

who are facing an increasing demand attending to the State’s ageing population. This 

compounding issue has flow-on effects, increasing the burden throughout the health 

care system. The continued development of communication pathways between the 

prehospital ambulance service and hospitals, allied health, and general practitioners 

could support the inclusion of alternative referral pathways from the prehospital setting. 

Considerations of a holistic patient-centred approach, engaging the prehospital system 

in alternative referral pathways, and specific guidelines to support paramedic decision-

making, could potentially support this growing cohort of patients. With an increasing 

and ageing population, combined with the lack of referral options for the prehospital 

setting, the development of specific guidelines and alternative referral options for the 

improved prehospital management of ambulance-attended adults who fall is needed. 
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Ambulance attended adults who fall: a scoping review
Paige Marie Watkins 1 (paige.watkins@postgrad.curtin.edu.au), Stacey Masters 1, Anne-Marie Hill 2, Deon Brink 1, Judith Finn 1, Peter Buzzacott 1 

1 Prehospital Resuscitation and Emergency Care Research Unit (PRECRU), Curtin School of Nursing, Curtin University, Perth, Western Australia, Australia; 2 School of Allied Health, WA Centre for Health & Ageing, The University of 
Western Australia, Perth, Western Australia, Australia.

Background: The concurrent increase in 

frequency and incidence of ambulance attended 

falls, with an increasingly ageing population, is 

resulting in a growing demand for Emergency 

Medical Services (EMS) attendances.

Results: A total of 115 research sources met the inclusion criteria. Most studies used a 

cohort design, and were published in Australia, UK or USA, between 2010-2019. 

• EMS interventions for falls, transport decisions and alternative care pathways for 
fall management was limited.

• Adults <65 years were less likely than older adults (>65 years) to be attended 
repeatedly and/or not transported to hospital. 

• Older adults who fell and required lift assistance, were commonly not 
transported, and commonly experienced repeat attendances.

• Being male, falling from height and sustaining severe injuries were associated 
with transport to major trauma centres, while older females falling from 
standing/low height with minor injuries were less likely to be transported.

Search update 22nd September 2023: Using the same inclusion criteria and search 
strategy, 16 additional sources that meet these criteria were found. Updated search 
literature has identified these patients with a high risk of future health service use, and 
interventions to facilitate EMS management of patients who fall are needed.

• Context: Ambulance attended.

• Population: Adults (>18 years) who fell.

• Concept: Demographic data, reported injuries sustained, 

interventions or disposition (transport) data.

• Source type: peer-reviewed published literature in English

Conclusions: Evidence about EMS management 

of patient falls in prehospital settings was limited. 
Definitions of falls and mechanisms of injury were 
inconsistent. 

Finding consensus in the classification of falls in 
prehospital literature could support collating 
research to inform practice.

Interventions were the least 
reported with only 29% of 

sources reporting on life support, 
medication, immobilisation and 

lifts and extractions in the 
prehospital setting.

Methods: The Joanna Briggs 

Institute methods for systematic 

scoping reviews were used. Six 

databases (Medline, Scopus, CINAHL, 

Cochrane, EMBASE, ProQuest) were 

searched (August 2021).                  

Data were narratively synthesised.                          

Included sources reported: 

Aim: To map and synthesise the evidence 

for the prehospital management of EMS 

attended adult patients who fall. 
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Conclusions: The incidence rate of falls requiring ambulance 

attendance has increased in recent years, increasing the annual 
demand on EMS. 

While 19% of patients were attended via a priority one dispatch, 
only 1% were transported to hospital via urgency one. Older, 
female patients had a higher odds of being transported via a lower 
urgency. 

Epidemiology of ambulance attended adults who fell in Western Australia: 2015 - 2021
Paige Marie Watkins 1 (paige.watkins@postgrad.curtin.edu.au), Judith Finn 1; Anne-Marie Hill 2; Deon Brink 1; Rudi Brits 3; Peter Buzzacott 1 

1 Prehospital Resuscitation and Emergency Care Research Unit (PRECRU), Curtin School of Nursing, Curtin University, Perth, Western Australia, Australia; 2 School of Allied Health, WA Centre for Health & Ageing, The University of 
Western Australia, Perth, Western Australia, Australia; 3 St John Western Australia Ambulance Service, Belmont, Western Australia.

Background: Emergency Medical Services (EMS) are attending 

an increasing number of adults who fall. 

Aim: To describe the incidence, patient characteristics, treatments 

and disposition of ambulance attended adult patients who fell in 

Western Australia (WA).

Methods: An ordinal logistic regression (STATA) was conducted 

in this retrospective cohort study, analysing predictors of lower 

compared with higher transport urgency levels. Participants were 

adults (>18 years) who fell and required ambulance attendance in 

WA between 1st January 2015 – 31st December 2021.

Results: A total of 188,720 patients (female = 57%) were 

attended by ambulances after falls, (median age= 80 years                       
[IQR 67-87]). 

• 19% of patients were attended via priority one (n= 36,113), 
while the majority (n= 99,681, 53%) were via priority two. 

• The age-standardised incidence rate of ambulance attended falls 
increased from 115 cases/100,000 person-years to 161 
cases/100,000 person-years between 2015-2021. 

• A total of 89,140 (47%) patients had an injury recorded by 
paramedics, most often lacerations or suspected fractures. 

• N= 50,044 (26.5%) patients received medication.

• 148,050 (78%) patients were transported to hospital with the 
following urgency levels: 2,371 (2%) via urgency one; 27,882 
(19%) via urgency two, 93,447 (63%) via urgency three and 
22,584 (15%) via urgency four and five (<1% unknown urgency). 

• Positive predictors of lower transport urgency levels (1 vs. 
2,3,4&5; 1,2 vs. 3,4&5; 1,2,3 vs. 4&5) to hospital included being 
female and older than 65 years of age.

Number of ambulances attended adult patients who fell in WA, and crude incidence per 

100,000 person-years, by calendar year

Butterfly chart of all ambulance attended adults in WA 2015-2021                                    

by age and sex
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Appendix C State Trauma Service Organisational Chart 
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Appendix D State Trauma System Role Delineation 
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