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Heartware	
• Active	Citizens	

Hardware	
• AEDs	

Software	
• myResponder	

IT Takes a system to save a life! 

995	 8	mins	

11	mins	



UNCLASSIFIED	

Technolgy	brings	people	
together	

§  MyResponder	-	Off	duty	nurse	
educator		

§  Responded	to	a	case	of	an	
’unconscious	person’		

§  Performed	CPR	for	10	minutes	and	
mouth	to	mouth	

§  The	victim	is	now	back	at	work	6	
weeks	after	his	cardiac	arrest	



Singapore EMS 
• Area	719	km2	

• Urban	/	Suburban	
• Population	5.47	mil	
• Multi-racial/cultural/religion	
• Currently	60	Emergency	Ambulances	
•  178,154	calls	in	2016		
•  Total	about	300	Active	Paramedics			
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National Cardiac Arrest Registry: 

➢ Cardiac Arrest and Resuscitation Epidemiology (CAREI) :    
Epidemiology of OHCA in Singapore -1 Oct 2001 to 30 Apr 2002 

➢ CARE II:   Prospective clinical trial of adrenaline in OHCA -1 
Oct 2002 to 14 Oct 2004 

➢ CARE III: Geospatial analysis of ambulance demand - 1 January 
2006 to 31 May 2006  

➢ CARE IV: Smart Ambulance Deployment   

➢ Pan Asian Resuscitation Outcomes Study (PAROS) >200,000 
cases recruited 



Survival Rates: Overall, Utstein, <65 and >65 

• Witnessed	cardiac	arrest	
survival	rates	have	doubled	
from	11.6	to	21.3%	

• Overall	survival	rates	have	
gone	up	from	3.5	to	5.3%	

•  Younger	patients	(<65)	are	2.6	
times	more	likely	to	survive	
than	older	patients	(>65)	



Timeline of Interventions 

•  Total	survivors	
increased	from	48	
to	125.		

• Bystander	CPR	
rates	increase	
from	22%	to	54%	

• AED	use	1.8%	to	
4.1%	

•  EMS	response	
time	gradually	
increasing	
8.3minsà9.3mins	
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Pre-hospital Emergency Care National IT Blueprint 

Reception and voice quality challenges when using VHF radio 

Need for real time 
appliance status 

updates 

 Need for ED capacity for getting 
patient to most appropriate ED 

Challenge of locating patient 

Need for greater 
involvement of  

community 
responders 

Minimal use of 
data 

communications 

Need for  integration across PEC lifecycle 
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Challenge of getting 
patient identification 

Need for emergency 
broadband network for 

data communication 

Challenge of 
providing patient  

case details in 
advance to EDs 

Need for real time 
capture of ambulance 

case record 

Need for  feedback 
loop to paramedics 

on patient case 
record 

Need for automated 
clinical quality audit 

of patient case 
record 

Ambulance case 
record 

synchronisation  
challenges 

Challenges at 
Operations centre 
due to increased 
responsibilities 

Manage Calls and Dispatch Manage EMS Transition and Return 

Emergency Call Monitoring Conveyance 
Locate/Treat/Deliver 

Handover to ED Return to Service Dispatch 

Post-PEC 

§ Case Record 
Audit 

§ Planning & 
Deployment 

§ Real World 
Training and 
Research 

Pre-PEC 

§ Early 
Diagnosis 

§ Public 
Education 

Challenge of limited Situational 
Awareness 
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PEC Potential Solution Capabilities 

Manage Calls and Dispatch Manage EMS Transition and Return 

Emergency Call Monitoring Conveyance 
Locate/Treat/Deliver 

Handover to ED Return to Service Dispatch 

Post-PEC 

§ Case Record 
Audit 

§ Planning & 
Deployment 

§ Real World 
Training and 
Research 

Pre-PEC 

§ Early 
Diagnosis 

§ Public 
Education 

Mobile 
Application 

for Symptoms 
Identification 

Public Mobile 
Application 

for 
Emergency 

AED Locator 

Online Mobile 
Learning 

Application 

Multi-channel emergency communication 

Patient Geo - location 

Traffic and Road Condition Integration 

ED Capacity Integration 

First Responder Activator 

Integrated AED Registry 

Mobile Application for Community First 
responder 

Re-training certification scheduler for first 
responder 

Digital Integrated Data Communications 

Integrated Paramedic Mobile device 

Situational Awareness for Ambulance:  
Real time Traffic Integration 

Situational Awareness for Ambulance:  
Automated Re - routing 

Smart Restock for operational readiness 

Intelligent ED Assignment 

Status Board at ED 

Use of data 
analytics for 
Education & 

Training 

Use of data 
analytics for 
Performance 
Improvement 

Use of data 
analytics for 

Planning 

Incremental Build of Incident Case Records 

Clinical Event Capture and Decision Support 

Post PEC 

ED Transition and Response 

Ambulance Service 

Community Response 

First Call Pre PEC 

PEC Support Functions 



Dispatcher-Assisted	First	Responder	
Programme	(DARE)	





Data Driven Improvement Cycle 
Define	
•  Poor	CPR	survival	

Measure	
•  DA-CPR	rates	

Analyse	
•  Dispatcher	survey	
•  Focus	groups	

Improve	
•  DA-CPR	workshop	
•  In	service	Trg	
•  Feedback	

Control	
•  Audiotape	review	
•  Coaching	







Yearly rates of Bystander CPR, DA-CPR, any CPR and survival  



UNCLASSIFIED	

The	SCDF	myResponder	App	



Dial	995	and	send	
your	geo-location	
at	the	same	time	

Know	where	
the	nearest	
AED	is	located	

Sign	up	as	a	
volunteer	
responder	

1

2
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MyResponder	



UNCLASSIFIED	

•  9-9-5 Dispatch System 
•  National authentication system: 

SingPass 
•  OneMap for detailed map 

layers 
•  Govt Cloud Services 

Leverage on existing I.T. 



UNCLASSIFIED	 22/<Total>	



AED	Installation	by	SCDF	
•  Nationwide	public	AED	program	
•  Focus	on	residential	apartments	
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www.raedi.sg 

Find, Verify and Map 



The Rise of the Super-Responders  超人 



Saving almost 20 lives in the past 4 years!!!  





UNCLASSIFIED	

The	
possibilities	
are	endless!	



AED on Wheels Program 



Quality	of	
CPR	-	

CPRCard	

30/<Total>	







Speech	Recognition	and	Artificial	Intelligence	



OPERATIONAL MEDICAL NETWORKS INFORMATICS 
INTEGRATOR (OMNII)   

RESTRICTED	

8 Sep 2017 

Briefing to SingHealth/EHA Clusters 



What is OMNII?  
•  One Patient, One Record -Seamless 

patient data sharing  
•  Patient Focused – Make better real-

time decisions  
•  High Quality Data – Increase 

automated & more accurate data 
collection. Spend less time manually 
documenting/correcting data.  

•  Real - t ime Coord inated Care 
between community, EMS and 
hospital  

•  Operational Integration of SCDF and 
MOH Ops Ctr, EMS & Hospitals  

•  Measure and Improve – Endlessly 
repeated in a virtuous cycle.  
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OMNII Workflow 

36	

Emergency	Call	
From	Public	to	
995	

1	

SCDF	ACES	

SCDF	Operator	to	:	
•  Create	incident	case		
•  Dispatch	Ambulance	
•  Request	for	NRIC	

2	
Responding	to	incident:	
•  OMNII	auto	create	a	

corresponding	incident	
record		

•  OMNII	retrieve	patient	
medical	history	from	
NEHR	and	update	into	
ACES.		

OMNII	Paramedic		
Mobile	Device	
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	Drug	Allergy	and	Reactions	
	Medical	Alert	(CAERAS)		

SCDF	OMNII	
At	Patient	Side:	
•  Paramedic	may	

hook	up	Zoll	AED	
onto	the	patient	

•  Zoll	AED	transmits	
the	patient	vital	
signs	and	ECG	data	
to	the	OMNII	
mobile	Device	

4	

Enroute	to	Hospital:	
•  Pre-registration	the	

patient	with	the	
Hospital	SAP	system	
ü 	Name		
ü 		IC	No.		
ü 		DOB					
ü 		Incident	Case	No.		
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Treatment	on-route:	
•  Paramedics	treats	patient		
•  Updates	the	OMNII	mobile	

device		
ü  Vital	signs		
ü  ECG	
ü  Chief	Complaints	
ü  Short	video	clips(<2mins)		

5B	
Hospital	SAP	

Acknowledgement:	
•  SAP	generates	and	

sends	the	case	ID	and	
MRN	to	SCDF	OMNII	as	
an		acknowledgement	
of	the	case.	
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Community		
Responder	App	

Call	
Sign	

Priority	 ETA	 Case	ID	

A111	 P2	 00:05:0
1	

210212
2	

A421	 P1	 00:07:5
5	

210212
3	

At	Hospital:	
•  ED	Doctor	access	

OMNII	record	from	
OMNII	ED	Mobile	
Device	

•  ED	terminal	(4	units)	:	
							Simplified	view	
							Display	PAC	status,															
							standby	cases,	age,					
							gender,	ETA,	short		
							text	from	paramedics	
							Detailed	view	
							Ambulance	case			
							records,	e.g.	chief					
							complaint,	vital	signs,		
							ECG,	photos,	video		

•  Paramedic	hands	over	
patient	to	ED		

OMNII	ED		
Mobile	Device	

	6	

ACES	Mobile		
Data	Terminal	

OMNII	Terminal	

MOH	Datahub	

NEHR	 CAERAS	



																										Reporting	and	Analytics	Services	

Manage	Calls	and	Dispatch	 Manage	EMS	 Transition	and	Return	

Emergency	Call	 Dispatch	 Monitoring	 Conveyance	
Locate/Treat/Deliver	

Handover	to	ED	 Return	to	Service	

Operations	Centre	 Mobile	Devices	Smart	Ambulance	Device	
		

Participating	EDs		
(SGH,	KTPH	and	TTSH)	

995	call/	
situational	data	

Electronic	Case	
Record	

Incident	Details	
on	IBCR	

Clinical	Data	
Capture	

My	Responder	

Heartsave	forms	

IBCR	

Dispatch	Tape	Review	

HDG	(MOHH)	

MHA	Firewall	

Data	Warehouse	

Extract,	Transform,		
Load	

Hospital	Firewall	

Healthcare	Big	Data	and	Advanced	Analytics		

Potential	Area	of		Analytics	

•  					Research	on	OHCA,	Trauma,	Stroke	and	STEMI	
		

Comms	between	
Paramedics	and	ED	

ePCR	
NEHR	



Reducing Ambulance Response 
Times Using Geospatial–Time 

Analysis of Ambulance 
Deployment 
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Synchronized Defibrillation During Compression Upstroke. 



High	Performance	CPR	



Measurement of Professional Resuscitation 

HP-CPR Measurement 



Measurement of Resuscitation Performance 

Public Access 
Defibrillation 

Defibrillator 
Code Review 

Audio 
Recording 

Body Worn 
Cameras 



CarbonCool System: 

Global Healthcare SG 

https://www.globalhealthcare.sg/ 



Cooling	curves	

Figure	2:	Aggregate	cooling	curves	for	ED	cooling	device	(n	=	21)	and	control	(n	=	44)	core	
temperatures.	Note	the	rate	of	cooling	of	with	the	use	of	the	ED	cooling	device	(~2.1oC/hour)	
compared	to	that	of	the	control	(~0.5oC/hour).	
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