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This publication has been produced to provide Ambulance 
Victoria stakeholders with an overview of out-of-hospital 
cardiac arrest epidemiology and outcomes in the state of 
Victoria. The views contained in this document are not 
necessarily those of Ambulance Victoria, the State 
Government of Victoria or any Government departments.  
 
© Copyright, Ambulance Victoria 2014. This publication is 
copyright. No part of this publication may be reproduced 
by any process except with the written permission of 
Ambulance Victoria. 
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The state of Victoria, Australia has an 
estimated population of 5.7 million, with 76% 
living in the state’s capital city of Melbourne. 
Thirteen per cent of the population are aged 
over 65 years. The emergency medical service 
(EMS) comprises ambulance paramedics who 
have some advanced life support skills 
(laryngeal mask airway, intravenous 
epinephrine) and MICA paramedics who are 
authorised to perform endotracheal 
intubation, rapid sequence induction, 
Pneumocath® insertion and administer a 
wider range of medications.  
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How does VACAR operate?  
  

  

  

  

Eligibility 

The VACAR captures data on all OHCA patients 
where EMS are in attendance. For the purposes of this 
report, EMS is defined as AV and participating first 
responder organisations (see Table 1). The VACAR 
defines the state of cardiac arrest as the cessation of 
cardiac mechanical activity as confirmed by absence 
of signs of circulation, including the absence of a 
detectable carotid pulse, unresponsiveness and 
apnoea or agonal breathing. Patients eligible for 
inclusion in or exclusion from the VACAR are 
described opposite (see Tables 2 & 3).   

 

Data capture 

The registry is based on the internationally recognised 
Utstein template and definitions (Jacobs et al. 2004). 
Ambulance Victoria’s in-field recording of patient 
data is performed electronically using VACIS©, an 
electronic data capture system. All electronic patient 
care records (PCR) are synchronised daily with 
organisational databases, providing an effective 
medium of clinical and administrative data capture. 
To ensure the capture of all OHCA cases attended by 
AV, a broad electronic search is conducted of clinical 
databases utilising specific search criteria. This search 
strategy is focused at identifying potential cardiac 
arrest cases, which may be eligible for review. Paper 
PCRs may be used in cases where in-field electronic 
data capture is not possible. In these instances, 
paramedic team managers are required to forward all 
potential cardiac arrest cases to VACAR for review. A 
hand search of all paper PCRs forwarded to the AV 
Accounts department is performed periodically to 
ensure complete case capture. 

Following review of potential cases, eligible cardiac 
arrest cases are entered into the VACAR database, 
with PCR data being supplemented by information 
from communication centre dispatch records. The 
VACAR participating hospitals (i.e. ethics approved 
participation) are contacted for survival status and 
patient discharge direction. A cross-match of VACAR 
records with the Victorian Registry of Births, Deaths 
and Marriages is undertaken for verification of 
deaths. Structured telephone interviews are 
conducted 12 months post cardiac arrest for patients 
identified as having survived to hospital discharge. 
The interview questionnaires used include: the 
Extended Glasgow Outcome Scale (GOS-E), 12-item 
Short Form (SF-12) health survey and EuroQol 5 
Dimension (EQ-5D) questionnaires. 

 

 

�

�

������!8 Participating first responders dispatched to 
cardiac arrest events in Victoria. 

1. Metropolitan Fire Brigade 

2. Country Fire Authority (Limited pilot) 

3. Community Emergency Response Teams 

 

 

�������8 VACAR inclusion criteria (all of the 
following). 

1. Patients of all ages who suffer a documented 
cardiac arrest. 

2. Occurs in the state of Victoria where Ambulance 
Victoria is the primary care giver. Cardiac arrests 
occurring in neighbouring states of New South 
Wales and South Australia are considered for 
inclusion where Ambulance Victoria is clearly 
documented as the primary care giver. 

3. Patients who are pulseless on arrival of EMS;  

�� 

Patients who become pulseless in the presence of 
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Data quality 

The VACAR undergoes rigorous data quality control 
to ensure the accuracy of data collected.  During data 
entry, automated validation rules and error messages 
are embedded into the VACAR database to capture 
erroneous values or sequences. Quality control audits 
are conducted monthly on a random sample of 10% of 
cases to validate the accuracy of data coding by the 
VACAR research team. Verification of data entry 
undergoes routine audit to identify inconsistencies 
with data coding. Trend analysis is performed on a 
quarterly basis to ensure consistency of case numbers, 
patient outcomes and response times. Comparisons of 
these results are made with national and international 
data. VACAR has undergone two independent 
external audits over the last decade, including an 
audit by the Victorian Auditor-General’s Office. 
Cardiac arrest cases also undergo clinical auditing by 
AV’s clinical support officers (CSOs). All cases where 
a patient requires defibrillation or where a death 
occurs in AV care undergo audit by a CSO.  

The data in the registry is subject to ongoing audit 
and quality control, with any necessary changes being 
incorporated back into the registry as needed. Quality 
assurance measures are conducted routinely, leading 
to improvements in the integrity of the data with time. 
As such, data presented in this report may differ 
slightly from previously published data. Previous 
years’ data is subject to updates and is most current 
within this report. Data on survival to hospital 
discharge is also being continually updated and hence 
should be treated and interpreted with caution.   

 

Ethical review  

The registry maintains ethical review as a quality 
assurance initiative from the Department of Health 
Human Research Ethics Committee. The VACAR is 
supported by almost 100 ethics approvals from 
Victorian hospitals for the access of medical records. 
This successful program has resulted in the capture of 
almost 99% of all out-of-hospital cardiac arrests 
transported to a Victorian emergency department. 

 
 
 

In accordance with the National Health and Medical 
Research Council’s National Statement on Ethical 
Conduct in Human Research, all paper and electronic 
data are securely stored at Ambulance Victoria, with 
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About this Report 
  

  

The American Heart Association states that monitoring the treatment of out-of-hospital cardiac 
arrest by EMS agencies could be the sentinel measure of the quality of EMS care in our communities. 

  

  

While cardiovascular mortality has declined over 
the last three decades, the case-fatality rate of 
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 Incidence & Demographics 
   

   

   

-�'����!8 Crude 
incidence of adult and 

paediatric EMS 
attended OHCA in 

Victoria (includes 
EMS witnessed 

events). 

�
   
   
   
 Incidence of all adult & 

paediatric events † 

 

 

In 2013-2014, Ambulance Victoria attended 5,667 
OHCA events, of which 5,581 (98.5%) were defined 
as adults aged greater than 15 years or patients with 
unknown age. The number of adult cases represents 
the highest number of events in a 10 year period. The 
number of paediatric events attended by paramedics 
remains low (86 cases in 2013-2014), though his 
number is within normal yearly fluctuations. 

The crude incidence of OHCA has remained 
relatively consistent over the last decade. In 2013-
2014, the incidence of all OHCA in Victoria was 98.7 
events per 100,000 population. The incidence of adult 
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-�'�����8 Yearly 
crude incidence of 

EMS attended 
events across 

metropolitan and 
rural regions of 

Victoria (includes 
EMS witnessed 

events). 

 

   

   

In 2013-2014, Ambulance Victoria attended 5,581 adult OHCA events, representing the highest number 
of events in a 10 year period. The rate of attempted resuscitation by EMS remains just under 50%.  
   

   

   

 Incidence across regions  of 
Victoria† 
 

 

 

 

 

 

��

-�'����58 Crude incidence of EMS attended events across Department of 
Health regions, 2013-2014. 

A significantly higher number of OHCA events were 
observed in the metropolitan region representing 3,853 
cases (68% of the total number of events attended in 2013-
2014). The number of events attended in rural Victoria 
yielded its highest 10 year figure with 1,814 events, a 44% 
increase since 2003-2004.  

Despite the increased proportion of events occurring in the 
metropolitan region, the crude incidence of OHCA was 
significantly higher in the rural region (124.7 vs. 90.0 
events per 100,000 population, p<0.001).  

† All results in this section include EMS witnessed events. 

In fact, the crude incidence of OHCA has observed a 
steady increase over the last 10 years in rural Victoria, 
rising from 94.5 events in 2003-2004 to 124.7 events 
per 100,000 population in 2013-2014 (p<0.001). 
However, this observation may reflect better case 
capture, especially after the 2008-2009 period which 
coincides with the completion of the roll-out of 
VACIS in the rural area. Incidence in the metropolitan 
region has remained relatively unchanged during the 
same period (see Figure 2).  

Regional variability in OHCA incidence was observed 
across Department of Health regions in 2013-2014 (see 
Figure 3). The lowest crude incidence was observed in 
the Eastern Metropolitan Region (85.7 events per 
100,000 population) and the highest incidence in the 
Gippsland region (148.3 events per 100,000 
population). All three metropolitan regions recorded 
the highest frequency of events in their region in the 
last 10 year period. The North and West Metropolitan 
region, which includes the Melbourne Business 
District, had a total of 1,622 OHCA cases. Within the 
rural region, the Gippsland, Grampians and Loddon 
Mallee regions recorded the highest frequency of 
OHCA events over the last 10 years.  

The proportion of events receiving an attempted 
resuscitation varies considerably across regions. The 
highest EMS treated proportion was found in the 
North and West Metropolitan region (53%) and the 
lowest in the Grampians region (42%).  
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 Demographics of adults Demographics of paediatrics 
 

The demographic profile of adult events (excluding 
EMS witnessed arrests) has remained consistent 
over the last decade. In 2013-2014, EMS attended 
adult events consisted predominately of males (66%) 
with a median age of 67.0 years. The age distribution 
varied significantly across the sexes (see Figure 4), 
with females having a higher median age of arrest 
(73.0 vs. 65.0 years, p<0.001). The proportion of 
cases witnessed to arrest by a bystander (32%), 
occurring in a public location (16%), and receiving 
bystander CPR (41%) were not significantly 
different to those observed in the previous year.   

Paramedics attempted resuscitation in 44% of all 
EMS attended adult OHCA events. The 
demographic profile of patients receiving an 
attempted resuscitation varies significantly from the 
overall population, with a lower median age (66.0 
years), more events occurring in a public place 
(21%), more events witnessed by a bystander (54%), 
and an increased rate of bystander CPR (70%).  

The frequency of EMS attended paediatric events 
(excluding EMS witnessed arrests)  has remained 
relatively low over the last decade with fewer than 
100 events per year (82 in 2013-2014). The median 
age of arrest was 24 months, and is driven 
predominantly by aetiology in this population (see 
Figure 7, page 21). The vast majority of paediatric 
OHCA occur in paediatrics aged less than three 
years, accounting for 58% of all arrests in this 
population. 

The demographic profile of paediatric OHCA varies 
significantly across reporting years, and is impacted 
by smaller samples sizes. In 2013-2014, the 
proportion of cases involving males was 56%, with 
21% occurring in a public location. More paediatric 
arrests were witnessed by a bystander compared to 
adult arrests (43% vs 32%, p=0.05) and significantly 
more paediatric patients received bystander CPR 
(59% vs. 41%, p=0.001). The vast majority of 
paediatric patients present in an asystolic rhythm 
(82%), with only 2% presenting to EMS in a 
shockable rhythm. The proportion of paediatric 
cases receiving an attempted resuscitation by 
paramedics was significantly higher than for adults 
(76% vs 44% in 2013-2014).  

 

-�'����"8�Age distribution of 
EMS attended OHCA events, 

2013-2014. 
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-�'����28 Adult precipitating 
events across age groups for 
EMS attended events, 2013-

2014. 

 
   

   

   

 Precipitating events for   
adults 

 

 

 

-�'����*8 Adult precipitating events for                                                        
EMS attended events, 2013-2014. 

The precipitating causes of OHCA events are 
defined by paramedics, and recorded directly from 
the patient care record. Unless the cause of arrest is 
clearly described (e.g. trauma, submersion, 
overdose/poisoning, hanging etc.), the aetiology of 
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Road traffic accidents remain a significant cause of death and disability in Australia, with 59% of all 
OHCA from a traumatic cause being attributed to road trauma. 
   

   

   

 Precipitating events for 
paediatrics 

Mechanism of arrest in the 
traumatic sub-group 

 

 �

-�'����,8 Paediatric precipitating events for                                        
EMS attended events, 2013-2014. 

Precipitating events for paediatrics who suffer 
OHCA vary considerably in comparison to adults, 
with only 27% of EMS attended paediatric events 
being of a presumed cardiac cause (see Figure 7). 
Another overwhelming cause of OHCA in 
paediatrics is presumed to be secondary to SIDS 
(22% of events), where there are very few survivors 
(<1%). Trauma, respiratory and terminal illnesses 
also play a significant role in the aetiology of arrest 
in paediatrics, and contributes strong prognostic 
information in this population (Deasy et al. 2012). 
The distribution of precipitating events in the EMS 
treated paediatric population mirrors that of the 
overall paediatric population. 

�

-�'����;8 Sources of trauma in EMS attended                                    
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-�'����.8�Proportion of EMS 
treated adult events that are 

bystander witnessed, receive 
bystander CPR and are 

discharged alive across arrest 
locations, 2013-2014. 

  
   

 
Bystander action in public places, including bystander cardiopulmonary resuscitation, is a key factor 

influencing overall survival following OHCA. 
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� Chain of Survival 
   

   

   

The chain of survival is an internationally-recognised initiative aimed at maximising survival 
following cardiac arrest. The four key links in the chain involve early access, early CPR, early 
defibrillation and access to advanced cardiac life support. 
   

   

 Bystander call for help 
 

Emergency response to the 
incident 

 

The direction of a bystander’s first phone call can 
have a significant impact on the effective and timely 
delivery of CPR and defibrillation. Previous work by 
VACAR has demonstrated that inappropriate 
emergency call delays to neighbours, relatives, and 
the local doctor were associated with significantly 
poorer outcomes following OHCA (Nehme et al. 
2014). 
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-�'����!�8�Bystander 
CPR rates. 

 

 

  
  

 

Bystander cardiopulmonary 
resuscitation  

Previous research by VACAR has shown that early 
effective bystander CPR increases the likelihood of an 
initial shockable rhythm, and greatly improves the 
chance of survival following OHCA (Fridman et al. 
2007). Over the decade, Victoria has observed 
significant increases in bystanders CPR rates, which 
can be partly attributed to accurate identification of 
OHCA during the emergency call and delivery of 
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 Time to first defibrillation 

The time from emergency call to first defibrillation for 
patients presenting in a shockable rhythm is a key 
performance indicator for EMS. Timely response by 
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 Survival Outcomes 
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-�'����!,8�Survival 
outcomes for all-cause 

adult EMS treated 
events.�

 

 

  
  

 Adult survival from all-cause 
cardiac arrest  

 
Adult survival from all-cause OHCA has increased 
steadily over the past 10 years. In 2004-2005, event 
survival and survival to hospital discharge for adult 
EMS treated events was 24% and 7% respectively. In 
2013-2014, the rates of event survival and survival to 
hospital discharge for adult EMS treated events were 
29% and 10% respectively. These rates of survival are 
consistent with recent observations (see Figure 17).  

 
Adult survival from shockable 
rhythms 

The presence of a shockable rhythm on arrival of EMS 
or bystanders is a strong predictor of survival from 
OHCA (Fridman et al. 2007). Survival proportions for 
patients who presented to EMS or bystanders in 
shockable rhythms are consistently better than those 
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-�'����!.8�Survival 
outcomes for adult 
EMS treated events 

with a shockable 
rhythm on arrival. 

 

�

 

 Adult survival from EMS 
witnessed arrests 

The greatest survival benefit for patients in 
shockable rhythms is observed when immediate 
intervention is administered by paramedics. In 2013-
2014, event survival and survival to hospital 
discharge for adult EMS witnessed events with a 
shockable rhythm were 73% and 66% respectively 
(see Figure 20). These findings are consistent with 
those observed over recent years. In adult EMS 
witnessed events from all rhythms, survival 
outcomes in 2013-2014 were 46% and 28% for event 
survival and survival to hospital discharge 
respectively. 

 

 

 

 

Paediatric survival from all-
cause cardiac arrest  

The annual incidence of paediatric OHCA is low, 
and survival factors vary significantly from those 
observed in adults. In particular, presenting cardiac 
rhythms in children are rarely shockable. In 2013-
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 Ambulance Victoria key 
initiatives over time  

Figure 21 is a diagrammatic representation of the start 
dates of a number of important AV programs and 
initiatives since the initiation of the VACAR, in 1999, up 
to the current fiscal year. Some of these initiatives are 
likely to have driven improvements in patient outcomes 
outlined in this report. 

 

�  
�  
�  

-�'�����!8�Key 
Ambulance Victoria 
initiatives over time, 
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-�'�����28�Distribution 
of EQ-5D Index scores 

for OHCA survivors at 
12 months post arrest. 

 

   

 
The Victorian Ambulance Cardiac Arrest Registry is one of the few out-of-hospital cardiac arrest 

registries in the world to routinely collect health-related quality of life outcomes. The registry has 
constructed one of the largest cohorts of quality of life outcomes for cardiac arrest patients. 
  

Quality of life findings 

Of 342 individuals who arrested between 1 July 2012 
and 30 June 2013 and were discharged alive from 
hospital, 296 patients were considered likely to be 
alive 12-months post-arrest in 2013-2014. Interviews 
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Research Highlights 

   

   

“Our research agenda focuses on every aspect of the chain of survival, from the early actions 
of bystanders and EMS following patient collapse to outcome at hospital discharge. We continue 
to strive towards addressing the important and unanswered questions relating to cardiac arrest.”  

 
A/Prof Karen Smith, VACAR Principal Investigator and Chair  

   

   

 Outcomes following asystole 
or pulseless electrical activity  

Historically, efforts to improve survival from OHCA 



 VACAR Annual Report 2013-2014  Page 40 

 

 

 

  

2013-2014 Peer-reviewed 
Publications  
  
  
1. Stub D, Bernard S, Pellegrino V, Smith K, 

Walker T, Sheldrake J, Hockings L, Shaw J, 
Duffy SJ, Burrell A, Cameron P, Smit DV and 
Kaye DM. Refractory Cardiac Arrest Treated 
with Mechanical CPR, Hypothermia, ECMO 
and Early Reperfusion (the CHEER Trial). 
Resuscitation. 2014 Sep 30. pii: S0300-
9572(14)00751-5. doi: 
10.1016/j.resuscitation.2014.09.010. 

 

2. Smith K and Lijovic M. Increasing bystander 
participation in resuscitation. Resuscitation. 
2014 Sep 15. pii: S0300-9572(14)00736-9. doi: 
10.1016/j.resuscitation.2014.09.001. 

 

3. Smith K and Bernard S. Quality of life after 
cardiac arrest: How and when to assess 
outcomes after hospital discharge? 
Resuscitation. 2014 Sep;85(9):1127-8. 

 

4. Nehme Z, Andrew E, Bernard S and Smith K. 



 VACAR Annual Report 2013-2014  Page 41 

 

List of Abbreviations 
 

 

���� Ambulance Community Officers 

��� Advanced Life Support 

���� Automated external defibrillator 

��� Ambulance Victoria 

����� Community Emergency Response Teams 

�-�� Country Fire Authority 

�7�� Cardiopulmonary Resuscitation 

���� Clinical support officer 

�/� Department of Health 

���� Electrocardiogram 

�
�� Emergency Medical Services 

�A62�� EuroQoL 5 Dimension questionnaire 

���6�� Extended Glasgow Outcome Scale 

/�A�� Health-related quality of life 

��� Local Government Areas 


��� Mental Component Summary of the SF-12 survey  


-�� Metropolitan Fire Brigade 


���� Mobile Intensive Care Ambulance 

�/��� Out-of-Hospital Cardiac Arrest 

7��� Patient Care Record 

7��� Physical Component Summary of the SF-12 

7��� Pulseless Electrical Activity 

����� Return of Spontaneous Circulation 

������ Victorian Ambulance Cardiac Arrest Registry 

�-6!�� Twelve-item Short Form health survey 

�-� Ventricular Fibrillation 

��� Pulseless Ventricular Tachycardia 

 

  



 VACAR Annual Report 2013-2014  



 VACAR Annual Report 2013-2014  Page 43 

 

 

 

 

  

The VACAR Group 
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