Supplemental appendix: Results from stage 1
	Quality Indicator* (Type; Quality dimension/s)
	Explicitly Unacceptable
	
	Explicitly Acceptable
	Median

	Domain A: Organisational/System QIs

	[bookmark: OLE_LINK7]Sub-domain A.2. Patient Safety

	QI-A.2.1. The ambulance service has a dedicated patient safety reporting system. (Structure; Safety)

	8.3%
	
	86.1%
	4.64

	QI-A.2.2. The ambulance service has a guideline that defines the categories of patients that should be left in the care of an appropriate healthcare professional, i.e., should not be left unattended. (Structure; Safety)
	11.1%
	
	75.0%
	4.60

	QI-A.2.3. A patient who is not conveyed to a healthcare facility has been risk-assessed for likelihood of deterioration. (Process, Safety)

	5.6%
	
	91.7%
	4.72

	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]QI-A.2.4. The ambulance service has policy that describes the treat-and-refer arrangements for patients not conveyed to a health care facility. (Structure; Safety)

	2.8%
	
	91.7%
	4.64

	Sub-domain A.3. Patient Experience and Satisfaction

	QI-A.3.1.	The ambulance service collects and analyses quantitative and qualitative data pertaining to patient experience and satisfaction for the purpose of quality improvement. (Process; Access, Safety, Effectiveness)
	13.9%
	
	77.8%
	4.55

	QI-A.3.4. In a patient satisfaction survey, a patient reports that they felt that the level of care provided to them by paramedics was very good or good. (Outcome; Effectiveness)

	11.1%
	
	75.0%
	3.97

	QI-A.3.5. In a patient satisfaction survey, a patient reports that their level of trust and confidence in paramedics and their ability to provide quality care and treatment was very high or high. (Outcome; Safety, Effectiveness)
	5.6%
	
	86.1%
	4.15

	QI-A.3.6. In a patient satisfaction survey, a patient reports that they were very satisfied or satisfied with the ambulance services they received in the previous 12 months. (Outcome; Access, Safety, Effectiveness)
	13.9%
	
	61.1%
	3.81

	QI-A.3.8. The ambulance service collects and analyses quantitative and qualitative data pertaining to complaints for the purpose of quality improvement. (Process; Access, Safety, Effectiveness)

	13.9%
	
	83.3%
	4.36

	[bookmark: OLE_LINK4]Sub-domain A.4. Communication

	QI-A.4.1.	A call is assigned an accurate level of urgency and/or dispatch priority. (Process; Access, Effectiveness)

	13.9%
	
	83.3%
	4.42

	QI-A.4.2.	A patient is identified to be in OHCA by the ambulance service call-taker before the first resource arrives on scene. (Process: Effectiveness)

	11.1%
	
	80.6%
	4.81

	QI-A.4.3.	A caller requesting assistance for suspected/confirmed adult cardiac arrest is offered instructions (audio, or video if possible) in chest-compression-only cardiopulmonary resuscitation (CPR). (Process: Effectiveness)
	0.0%
	
	94.5%
	4.86

	Sub-domain A.5. Resources and Resource Management

	QI-A.5.3.	The ambulance service has a policy detailing which resource(s) should respond to each category/type of call. (Structure; Access)

	11.1%
	
	75.0%
	4.25

	QI-A.5.4. A patient who meets service-defined treat-and-discharge or treat-and-release criteria is not transported. (Process; Access)

	16.7%
	
	72.2%
	4.03

	Sub-domain A.6. Paramedic Health and Safety

	QI-A.6.2. The ambulance service schedules paramedics to work shifts shorter than 12 hours in duration. (Process; Safety)

	38.9%
	
	38.9%
	3.00

	QI-A.6.6.	The ambulance service provides mental health programs, including pre-incident preparedness training, to its paramedics. (Process; Safety)

	13.9%
	
	75.0%
	4.55

	QI-A.6.8.	The ambulance service collects and analysis quantitative and qualitative data pertaining to staff satisfaction. (Process; Effectiveness)

	13.9%
	
	83.3%
	4.60

	Sub-domain A.7. Training, Education, and Research

	QI-A.7.1.	The ambulance service has a policy that describes the process for supervision of paramedics in training. (Structure; Safety, Effectiveness)

	11.1%
	
	83.3%
	4.60

	QI-A.7.2.	The ambulance service staff have access to electronic/online medical education resources. (Structure; Safety, Effectiveness)

	5.6%
	
	80.6%
	4.60

	QI-A.7.3.	The ambulance service has a dedicated training and education unit. (Structure; Access, Safety, Effectiveness)

	8.3%
	
	77.8%
	4.72

	QI-A.7.6.	The ambulance service has a guideline which details the criteria by which it assesses proposals to conduct research by its staff or in collaboration with external parties. (Structure; Safety)

	13.9%
	
	77.8%
	4.60

	Sub-domain A.8. Other (Organisational/System)

	QI-A.8.1. The ambulance service has arrangements in place enabling paramedics to consult with senior clinical colleagues when treating a patient. (Structure; Safety, Effectiveness)

	13.9%
	
	86.1%
	4.72

	QI-A.8.2. The ambulance service has arrangements in place enabling paramedics to consult with specialist mental health professionals when treating a patient with a mental health disorder. (Structure; Safety, Effectiveness)
	11.1%
	
	83.3%
	4.68

	QI-A.8.3. The ambulance service has a procedure for managing situations in which a patient refuses care or transportation for the physical effects of self-harm. (Structure; Safety, Effectiveness)

	5.6%
	
	86.1%
	4.55

	QI-A.8.4. The ambulance service operates a quality improvement program that includes quality assessment/measurement, control, and improvement. (Structure; Access, Safety, Effectiveness)

	8.3%
	
	77.8%
	4.75

	QI-A.8.5.addl. A patient with accessible end-of-life care plans is managed in accordance with these plans. (Process; Effectiveness)

	5.6%
	
	91.7%
	4.86

	Clinical Domain

	Sub-domain B.1.  Airway Management, Ventilation, and Oxygen Therapy

	QI-B.1.1. A patient with a decreased level of consciousness (GCS ≤14), has their airway patency assessed. (Process; Effectiveness)

	5.6%
	
	86.1%
	4.75

	QI-B.1.2.	A hypoxemic patient (SpO2 <94%) is administered oxygen, unless contraindicated. (Process; Effectiveness)

	8.3%
	
	77.8%
	4.55

	QI-B.1.3.	A normoxaemic patient (SpO2 ≥94%) is not administered oxygen, unless specifically indicated. (Process; Effectiveness)

	5.6%
	
	83.3%
	4.42

	QI-B.1.4. A patient who has a supraglottic airway inserted, meets service-defined indications for the airway intervention. (Process; Effectiveness)

	2.8%
	
	86.1%
	4.55

	QI-B.1.5. In a patient who has a supraglottic airway inserted, the correct position of the supraglottic airway is assessed using an exhaled CO2 detector. (Process; Effectiveness)

	11.1%
	
	80.6%
	4.55

	QI-B.1.6. A patient who is endotracheally intubated, meets service-defined indications for the procedure. (Process; Effectiveness)

	5.6%
	
	83.3%
	4.68

	QI-B.1.7.	A patient who is intubated, is successfully endotracheally intubated. (Process; Effectiveness)


	5.6%
	
	91.7%
	4.68

	QI-B.1.8.	For an endotracheally intubated patient, the correct position of the endotracheal tube is assessed using an exhaled CO2 detector. (Process; Effectiveness)

	2.8%
	
	91.7%
	4.86

	QI-B.1.9.	A patient who is endotracheally intubated has their pulse oximetry continuously monitored during the procedure. (Process; Effectiveness)

	5.6%
	
	88.9%
	4.81

	QI-B.1.10. A patient who receives cricothyrotomy, meets service-defined indications for the procedure. (Process; Effectiveness)

	5.6%
	
	77.8%
	4.50

	QI-B.1.11. A patient who receives cricothyrotomy, has the procedure performed successfully. (Process; Effectiveness)

	8.3%
	
	77.8%
	4.55

	Sub-domain B.2.  Out-of-Hospital Cardiac Arrest

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]QI-B.2.1.	An ambulance arrives at an OHCA patient within 4 minutes of the 000-call. (Process; Access)

	30.6%
	
	52.8%
	3.61

	QI-B.2.2. Paramedics providing CPR utilize an audio-visual feedback and prompt device for real-time optimization of chest compression quality. (Process; Effectiveness)

	13.9%
	
	72.2%
	4.12

	QI-B.2.3. For an OHCA patient in a shockable rhythm, the first defibrillation attempt is made as soon as possible and within 2 minutes of arrival at the patient. (Process; Effectiveness)

	5.6%
	
	91.7%
	4.68

	QI-B.2.6. The receiving hospital receives pre-notification of an OHCA/post-OHCA patient. (Process; Access)

	5.6%
	
	91.7%
	4.72

	QI-B.2.7. A patient who was in OHCA has ROSC on arrival at the receiving hospital. (Outcome; Effectiveness)

	13.9%
	
	63.9%
	3.95

	QI-B.2.8. A patient who was in OHCA survives to discharge from hospital. (Outcome; Effectiveness)


	8.3%
	
	75.0%
	4.32

	QI-B.2.9.	A patient who was in OHCA is discharged from hospital with favourable neurological outcome; CPC ≤2 or mRS ≤3. (Outcome; Effectiveness)

	22.2%
	
	63.9%
	4.50

	QI-B.2.10. A patient who was in OHCA survives to 30 days from the event. (Outcome; Effectiveness)


	19.5%
	
	61.1%
	4.00

	Sub-domain B.3. Acute Coronary Syndrome

	QI-B.3.1. The ambulance service has a documented clinical care pathway that details the care and transport it provides to patients with signs and/or symptoms suggestive of ACS. (Structure; Access, Effectiveness)
	8.3%
	
	88.9%
	4.55

	QI-B.3.2. A patient with signs and/or symptoms suggestive of ACS has a 12-lead ECG acquired and interpreted within 10 minutes of arrival on scene. (Process; Effectiveness)

	8.3%
	
	88.9%
	4.75

	QI-B.3.3. A patient with signs and/or symptoms suggestive of ACS and normoxaemia (SpO2 ≥94%) is not administered supplementary oxygen. (Process; Effectiveness)

	8.3%
	
	80.6%
	4.29

	QI-B.3.4. A patient with signs and/or symptoms suggestive of ACS is administered aspirin, unless contraindicated. (Process; Effectiveness)

	2.8%
	
	91.7%
	4.78

	QI-B.3.5. A patient with signs and/or symptoms suggestive of ACS has their pain score assessed before and after treatment. (Process; Effectiveness)

	5.6%
	
	88.9%
	4.55

	QI.B.3.6. A patient with signs and/or symptoms suggestive of ACS is administered glyceryl trinitrate, unless contraindicated. (Process; Effectiveness)

	5.6%
	
	77.8%
	4.27

	QI-B.3.7. A patient with acute chest pain suggestive of ACS is administered analgesic agent(s), unless contraindicated. (Process; Effectiveness)

	13.9%
	
	72.2%
	4.03

	QI-B.3.8. If transport time to a hospital capable of providing primary PCI is ≤30 minutes, a patient with STEMI and within 12 hours of symptom onset is transported directly to that hospital. (Process; Effectiveness)
	5.6%
	
	86.1%
	4.72

	QI-B.3.9.addl. If transport time to a hospital capable of providing primary PCI is >30 minutes, a patient with STEMI and within 12 hours of symptom onset receives prehospital fibrinolysis. (Process; Effectiveness)
	11.1%
	
	80.6%
	4.60

	Sub-domain B.4. Stroke

	QI-B.4.1.	A patient with suspected acute stroke is assessed using a validated stroke identification tool†. (Process; Effectiveness)

	8.3%
	
	91.7%
	4.81

	QI-B.4.2.	A patient with suspected acute stroke has their blood glucose level measured. (Process; Effectiveness)

	5.6%
	
	91.7%
	4.78

	QI-B.4.3.	In a patient with suspected acute stroke, it is assessed whether or not they are on anticoagulant therapy. (Process; Effectiveness)

	11.1%
	
	83.3%
	4.60

	QI-B.4.4.	A patient with suspected acute stroke and normoxaemia (SpO2 ≥94%) is not administered supplementary oxygen. (Process; Effectiveness)

	11.1%
	
	69.4%
	4.04

	QI-B.4.5. In a patient with suspected acute stroke, it is assessed at what time the patient was last known to be without the clinical features of acute stroke. (Process; Effectiveness)

	5.6%
	
	91.7%
	4.75

	QI-B.4.6. A patient presenting with suspected stroke is transported directly to a hospital capable of performing thrombolysis and/or endovascular thrombectomy. (Process; Access)

	8.3%
	
	83.3%
	4.60

	QI-B.4.7.	The receiving facility receives notification of a patient experiencing suspected stroke. (Process; Access)

	5.6%
	
	94.4%
	4.81

	Sub-domain B.5. Asthma

	QI-B.5.1. A suspected acute asthma patient has their PEF measured prior to nebulization unless they are unable to perform the test. (Process; Effectiveness)

	33.3%
	
	47.2%
	3.36

	QI-B.5.2. A patient with acute asthma has their oxygen saturation level continuously monitored. (Process; Safety, Effectiveness)

	5.6%
	
	88.9%
	4.68

	QI-B.5.3. A patient with acute asthma is given controlled oxygen titrated to maintain an SpO2 level of 94-98%. (Process; Effectiveness)

	0.0%
	
	83.3%
	4.36

	QI-B.5.4.	A patient with acute asthma is administered salbutamol via oxygen-driven nebulizer, unless contraindicated. (Process; Effectiveness)

	16.7%
	
	61.1%
	4.07

	QI-B.5.5.	A patient with acute severe asthma or worse is administered salbutamol and ipratropium bromide via oxygen driven nebulizer, unless contraindicated. (Process; Effectiveness)

	8.3%
	
	75.0%
	4.50

	QI-B.5.7.	A patient with life-threatening asthma is be administered intramuscular adrenaline, unless contraindicated. (Process; Effectiveness)

	0.0%
	
	94.5%
	4.72

	QI-B.5.8.	The receiving facility receives notification of a patient with life-threatening asthma. (Process; Access)

	2.8%
	
	88.9%
	4.81

	Sub-domain B.6. Trauma

	QI-B.6.1 	A patient with active external haemorrhage receives haemorrhage control by application of direct pressure, arterial tourniquet and haemostatic dressing as required. (Process; Effectiveness)

	5.6%
	
	88.9%
	4.83

	QI-B.6.2. A patient with a mechanism of injury and/or other signs/symptoms suggestive of PCCD applied. (Process; Effectiveness)

	2.8%
	
	83.3%
	4.68

	QI-B.6.3.	A patient with recent (≤3 hours) traumatic injury resulting in ongoing haemorrhage and/or ATC (indicated by a validated and prehospitally applicable prediction tool) receives TXA (1g, intravenously). (Process; Effectiveness)
	16.7%
	
	69.5%
	4.14

	QI-B.6.4.	When attending to a patient suffering neurotrauma or penetrating injury with hemodynamic instability, the ambulance departs the scene within 10 min. of arriving on scene, unless unable or impractical to do so for safety or operational reasons. (Process; Access)
	16.7%
	
	77.8%
	4.60

	QI-B.6.5.	A patient is correctly triaged and transported to an appropriate hospital as per agreed trauma system protocol. (Process; Access)

	2.8%
	
	91.7%
	4.78

	QI-B.6.6.	The receiving hospital receives notification of a major trauma patient as per agreed trauma system protocol. (Process; Access)

	0.0%
	
	97.2
	4.86

	Sub-domain B.7.  Seizures

	QI-B.7.1.	A patient with a seizure has their blood glucose level measured. (Process; Effectiveness)


	0.0%
	
	94.4%
	4.83

	QI-B.7.2.	A patient with an active seizure is administered a benzodiazepine by the best available route. (Process; Effectiveness)

	0.0%
	
	86.1%
	4.64

	Sub-domain B.8. Hypoglycaemia

	QI-B.8.1.	A conscious hypoglycaemic patient is administered oral glucose, unless contraindicated. (Process; Effectiveness)

	2.8%
	
	86.1%
	4.72

	QI-B.8.2.	An unconscious hypoglycaemic patient is administered intravenous glucose 10% or intramuscular glucagon, unless contraindicated. (Process; Effectiveness)

	0.0%
	
	94.4%
	4.81

	[bookmark: OLE_LINK13]QI-B.8.3.	A patient who has been administered glucose (oral or intravenous) or glucagon has their blood glucose level checked following administration. (Process; Effectiveness)

	0.0%
	
	94.4%
	4.92

	Sub-domain B.9. Pain Management

	QI-B.9.1.	A patient has their pain intensity measured using the 0-10 VNRS. (Process; Effectiveness)


	8.3%
	
	80.6%
	4.42

	QI-B.9.2. A patient experiencing mild (2-3/10), moderate (4-6/10) or severe (7-10/10) pain is administered analgesic agent(s), unless contraindicated or refused. (Process; Effectiveness)

	0.0%
	
	86.1%
	4.55

	QI-B.9.4.	A responsive patient who is administered analgesic agent(s) remains responsive to verbal stimuli unless anaesthesia is being induced. (Outcome, Safety)

	2.8%
	
	88.9%
	4.50

	QI-B.9.5.	A responsive patient who is administered analgesic agent(s) does not require airway management or ventilatory support following the administration unless anaesthesia is being induced. (Outcome, Safety)
	5.6%
	
	83.3%
	4.42

	Sub-domain B.10. Other (Clinical)

	QI-B.10.3. The ambulance service has a policy that defines specific categories of patients for which receiving facilities are to be notified of the patient’s arrival. (Structure; Access)

	11.1%
	
	83.3%
	4.36


 very unacceptable;  unacceptable;  neutral;  acceptable;  very acceptable
ACS Acute Coronary Syndrome; ATC Acute Traumatic Coagulopathy; CPC Cerebral Performance Category; CPR Cardiopulmonary Resuscitation; ECG Electrocardiogram; GCS Glasgow Coma Score; mRS modified Rankin Scale; OHCA Out-of-Hospital Cardiac Arrest; PCCD Pelvic Circumferential Compression Device; PCI Percutaneous Coronary Intervention; PEF Peak Expiratory Flow; ROSC Return Of Spontaneous Circulation; TXA Tranexamic Acid; VNRS Visual Numerical Rating Scale
*Numbering of the QIs has been maintained throughout the project. Therefore, QIs which were not deemed valid in the preceding study of the project were not included in this study and hence numbering may appear incomplete.
† Los Angeles prehospital stroke screen (LAPSS score), Cincinnati prehospital stroke scale (CPSS), Face Arm Speech Test (FAST), Melbourne Ambulance Stroke Screen (MASS score), Ontario Prehospital Stroke Screening tool (OPSS) or Recognition Of Stroke In the Emergency Room (ROSIER) scale
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-2.7799999999999998E-2	-0.1111	0	2.7799999999999998E-2	0.27779999999999999	0.55559999999999998	


-9.7199999999999995E-2	-0.1111	0	9.7199999999999995E-2	0.36109999999999998	0.33329999999999999	


-1.3899999999999999E-2	-2.7799999999999998E-2	-2.7799999999999998E-2	1.3899999999999999E-2	0.25	0.66669999999999996	


-4.165E-2	-2.7799999999999998E-2	-5.5599999999999997E-2	4.165E-2	0.27779999999999999	0.55559999999999998	


0	-5.5599999999999997E-2	0	0	0.22220000000000001	0.72219999999999995	


-9.7199999999999995E-2	-0.16669999999999999	-0.16669999999999999	9.7199999999999995E-2	0.36109999999999998	0.1111	


-2.7799999999999998E-2	-5.5599999999999997E-2	0	2.7799999999999998E-2	0.27779999999999999	0.61109999999999998	


-8.3349999999999994E-2	0	0	8.3349999999999994E-2	0.38890000000000002	0.44440000000000002	


-6.9000000000000006E-2	-8.3000000000000004E-2	-2.8000000000000001E-2	6.9000000000000006E-2	0.19439999999999999	0.55559999999999998	


-0.111	-0.16669999999999999	0	0.111	0.19439999999999999	0.41670000000000001	


-8.3349999999999994E-2	-8.3299999999999999E-2	0	8.3349999999999994E-2	0.25	0.5	


-2.7799999999999998E-2	0	0	2.7799999999999998E-2	0.30559999999999998	0.63890000000000002	


-4.165E-2	0	-2.7799999999999998E-2	4.165E-2	0.16669999999999999	0.72219999999999995	


-2.7799999999999998E-2	-5.5599999999999997E-2	0	2.7799999999999998E-2	0.1389	0.75	


-6.9449999999999998E-2	-2.7799999999999998E-2	0	6.9449999999999998E-2	0.22220000000000001	0.61109999999999998	


-6.9449999999999998E-2	-5.5599999999999997E-2	-0.1111	6.9449999999999998E-2	0.30559999999999998	0.38890000000000002	


-2.7799999999999998E-2	-0.1111	-5.5599999999999997E-2	2.7799999999999998E-2	0.22220000000000001	0.55559999999999998	


-2.7799999999999998E-2	-2.7799999999999998E-2	0	2.7799999999999998E-2	0.22220000000000001	0.69440000000000002	


-1.3899999999999999E-2	0	0	1.3899999999999999E-2	0.19439999999999999	0.77780000000000005	


-1.4E-2	-5.6000000000000001E-2	0	1.4E-2	0.27779999999999999	0.63890000000000002	


-2.7799999999999998E-2	0	0	2.7799999999999998E-2	0.19439999999999999	0.75	


-6.9449999999999998E-2	0	0	6.9449999999999998E-2	0.27779999999999999	0.58330000000000004	


-5.5550000000000002E-2	-2.7799999999999998E-2	0	5.5550000000000002E-2	0.22220000000000001	0.63890000000000002	


-2.7799999999999998E-2	0	0	2.7799999999999998E-2	0.22220000000000001	0.72219999999999995	


-2.7799999999999998E-2	0	0	2.7799999999999998E-2	8.3299999999999999E-2	0.86109999999999998	


-5.5599999999999997E-2	-2.7799999999999998E-2	-5.5599999999999997E-2	5.5599999999999997E-2	0.33329999999999999	0.47220000000000001	


-6.9449999999999998E-2	0	0	6.9449999999999998E-2	0.33329999999999999	0.52780000000000005	


-4.165E-2	-2.7799999999999998E-2	0	4.165E-2	0.38890000000000002	0.5	


-5.5599999999999997E-2	-2.7799999999999998E-2	-2.7799999999999998E-2	5.5599999999999997E-2	0.36109999999999998	0.47220000000000001	


-2.7799999999999998E-2	-0.1111	0	2.7799999999999998E-2	0.38890000000000002	0.44440000000000002	


-2.3E-2	0	-2.8000000000000001E-2	2.3E-2	0.33300000000000002	0.58299999999999996	
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