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Executive Summary 

In this fourth annual report, we accelerated the reporting of 2019 data with the help of dedicated 

staff who were repurposed after COVID-19 precautions halted other facets of our operation. 

Highlights for this reporting period are: 

 

• In 2019, the number of out-of-hospital cardiac arrests (OHCA) increased from 2972 in 2018 

to 3233.  This increase is due to the growing proportion of the elderly population in 

Singapore.  Age is a major risk factor for cardiac arrest.    

 

• The bystander CPR rates dipped slightly from 61.8% in 2018 and to 60.0% in 2019.   

 

• Automated External Defibrillators (AED) use (applied) rates increased from 7.2% in 2018 to 

10.5% in 2019.  This marks a milestone where Singapore has broken through to double-digit 

rate of AED use. The assumption is that we continue to see the benefits of the efforts by the 

Singapore Civil Defence Force (SCDF) and Singapore Heart Foundation (SHF) to install AEDs 

and make them visible to the public via the myResponder phone app. Bystander AED use is 

a critical indicator to watch because early use of AEDs can more than double the survival 

rate. 1        

 

• In 2019, the Return of Spontaneous Circulation (ROSC) at scene/en route rate decreased a 

bit to 12.1% from 13.1% in 2018.  ROSC is another important indicator to monitor because 

it is an initial, but unstable, state of recovery.       

 

• The overall number of people who survived-to-discharge in 2019 was 200, compared to 

175 in 2018. Also, the overall OHCA survival-to-discharge rate increased to 6.2% up from 

5.9% in 2018.   

 

 
1 Holmberg MJ, Vognsen M, Andersen MS, Donnino MW, Andersen LW. Bystander automated external defibrillator use 
and clinical outcomes after out-of-hospital cardiac arrest: A systematic review and meta-analysis. Resuscitation. 2017 
Nov 1;120:77-87. 
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• Utstein survival increased to 26.2% in 2019 compared to 25.9% in 2018. The Utstein 

survival rate is an internationally accepted benchmark measure.  We use it to 

monitor how well we are doing with our overall efforts to improve the entire chain 

of survival.   

 

• Of those patients who survived an OHCA in 2019, 78.0% did so with good-to-moderate 

neurological function compared to 67.4% in 2018. Survival-to-discharge with good-to-

moderate neurological functioning is the gold standard for OHCA survival.  

 

Once again, on many of the key indicators, we are making steady progress.  We continue to see an 

increasing incidence of OHCA in Singapore, but it is encouraging to see sustained improvements in 

our public defibrillation and survival outcomes.  Training the public in cardiopulmonary 

resuscitation (CPR) and AED use will continue with increased creativity as we steer a course through 

the second year of the COVID-19 pandemic.  The public should remain aware that 74% of cardiac 

arrests occur in the home and are witnessed by a family member in the same household who will 

have the earliest opportunity to respond.  With AEDs increasingly available in HDB blocks and 

elsewhere nationwide, it is important we remain prepared with knowledge and the skills to retrieve 

and use one immediately.  Chances for a shockable rhythm are greatest when the collapse is first 

observed or discovered thus making the AED’s therapeutic shock more effective.   

 

We have continued to make progress, especially with increasing public access defibrillation and 

survival to discharge with good neurological function. Let us continue to focus on increasing the 

quality of CPR, resuscitation, and post-resuscitation care to improve survival with good neurological 

outcomes. 

 

 

Sincerely, 

 

 

 

Prof. Marcus E.H. Ong 

 

 

 

 

 



2 | P a g e  
 

ACKNOWLEDGEMENTS  

OHCA data collection was supported by National Medical Research Council Singapore Clinician 
Scientist Award grants. The authors would like to thank the following for their contributions in 
providing data and implementing pre-hospital initiatives: 
 
Singapore Civil Defence Force 
 

(Former CMO) Dr Shalini Arulanandam 
(Former CMO) Dr Ng Yih Yng 
Maj Joey Tay Ai Meng 

 WO2 Low Pey Yun 
 WO2 Doris Low Lian Tien 
 WO2 Mohamed Zohri Bin Anwar 
 WO2 Siti Zarinah Binte Sarip 
 Mr Ebenezer Lee 

SCDF EMS Dispatchers 
  
National University Hospital Dr Benjamin Leong Sieu-Hon 

Dr Lim Shir Lynn 
Ms Woo Kai Lee 

  
Changi General Hospital Dr Gan Han Nee 
 Dr Tiah Ling 

Ms Charlene Ong Chia Leng 
  
Tan Tock Seng Hospital Dr Michael Chia Yih Chong 
  
Singapore General Hospital Prof Marcus Ong Eng Hock 
  
Khoo Teck Puat Hospital Dr Desmond Mao Renhao 
  
Ng Teng Fong General Hospital Dr Ng Wei Ming 

Dr Tay Wei Ling 
Mr Rayner Heah 

  
KK Women’s and Children’s Hospital 
 
 
Sengkang General Hospital 

Asst Prof (Adj) Tham Lai Peng 
Ms Fatin Insyirah Binte Fadil 
 
Dr Nausheen Edwin Doctor 

  
Unit for Pre-hospital Emergency Care 
 

Dr Gayathri Nadarajan 
Dr Ivan Chua Si Yong 
Dr Poongkulali Anaikatti 
Dr Goh E Shaun, Woodlands Health Campus (previously from 
Khoo Teck Puat Hospital) 
Dr Cheah Si Oon, Urgent Care Clinic International (previously 
from Ng Teng Fong General Hospital) 
Ms Jinny Seow Jing Ying 
Ms Naomi John Lum 
Mr Chong Guan Seng  
All Medical Dispatcher Specialists 
 

Singapore Heart Foundation Mr Kenneth See, Mr Lim Kiat, and colleagues 

 Alexander White, JD, MPH; Nur Shahidah, BA; Nurul Asyikin, BSc; Liew LX, BSc, Pek Pin 
Pin, MPH; Ng Yih Yng, MBBS, FAMS, MRCS A&E (Edin), MPH; Prof Marcus Ong Eng 
Hock, MBBS, FRCS (A&E), MPH; and Susan Yap  

 



3 | P a g e  
 

  

Suggested citation: White AE, Shahidah N, Asyikin N, Liew LX, Pek PP, Ng YY, Ong ME, Yap 
S. Singapore Out-of-Hospital Cardiac Arrest Report 2011-2019. September 2021. Republic of 
Singapore. Unit for Pre-hospital Emergency Care. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 | P a g e  
 

 
 

The Big Picture – Fruits of sustained, collective efforts. 
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“We have continued to make progress, especially with increasing 

public access defibrillation and survival to discharge with good 

neurological function. Let us continue to focus on increasing the 

quality of CPR, resuscitation, and post-resuscitation care to 

improve survival with good neurological outcomes.” 

—Prof Marcus Ong 

Figure 1 
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Incidence of OHCA 

 
 

• Crude incidence increased to 56.7 per 100,000 persons in 2019 from 52.7 per 

100,000 persons in 2018. 

 

• The age-standardised incidence2, which allows for comparisons with other locales, 

increased to 43.2 per 100,000 in 2019 from 42.2 per 100,000 in 2018. 

 

 

 

 

 

 

 

 

 
2 Age-standardized incidence figures were derived by applying the category-specific incidence of each population to the Segi World 
Standard population. World Health Organization 2001. Age Standardization of Rates.  https://www.who.int/healthinfo/paper31.pdf 
Last accessed on September 15, 2021. 

Figure 2 

https://www.who.int/healthinfo/paper31.pdf
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• The incidence among those aged 64 or younger remained steady at 3.3 per 100,000 

persons in 2019, as with 2018. 

 

• For those aged 65 years and older, this incidence increased to 36.2 per 100,000 

persons in 2019 compared to 33.3 per 100,000 persons in 2018. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 
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• Age-standardized incidence among females increased to 27.6 per 100,000 persons 

in 2019, up from 26.1 per 100,000 persons in 2018.    

 

• Age-standardized incidence among males remained stable at 60.5 per 100,000 

persons in 2019 compared to 60.2 per 100,000 persons in 2018. 

 

 

 

 

 

 

 

Figure 4 
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Incidence among: 

• Chinese increased slightly to 34.8 per 100,000 persons in 2019, up from 33.4 per 

100,000 persons in 2018. 

 

• Indians increased to 76.4 per 100,000 persons in 2019, up from 69.2 per 100,000 

persons in 2018. 

 

• Malays decreased slightly to 69.7 per 100,000 persons in 2019, down from 71.3 

per 100,000 persons in 2018. 

 

 

 

 

Figure 5 
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Bystander CPR and AED use 

 
 

• Bystander CPR decreased to 60.0% in 2019, down from 61.8% in 2018.    

 

• Automated External Defibrillators (AED) use (applied) increased to 10.5% in 2019, 

up from 7.2% in 2018.    

 

• Collective efforts have resulted in 200 survivors in 2019, up from 175 in 2018.   

 

 

 
 

 

Figure 6 
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Various survival rates: Overall, Utstein, age-standardised, and 

those aged </≥65 years  

 
 

• Overall survival rate remained stable at 6.2% in 2019 compared to 5.9% in 2018.    

 

• Utstein survival rate remained stable at 26.2% in 2019 compared to 25.9% in 2018.    

 

• Age-standardized survival rate increased to 14.6% in 2019 from 10.8% in 2018.   

 

Utstein rates are a reporting of OHCA cases that were witnessed, had a shockable heart rhythm, and 

were caused by some heart problem, i.e., not trauma.  These are the cases where resuscitation efforts 

(CPR+AED) have the highest success rates.  As a subset of the overall OHCA cases, reported Utstein 

survival rates are larger percentages than overall survival rates. 

Figure 7 
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• Neurological function is measured by use of the Cerebral Performance Categories 

(CPC) scale.  The score tells us about the survivor’s neurological status and is an 

indication of how well survivors are recovering.  

 

• Patients who survive OHCA are assigned a CPC score of 1 to 4 with CPC 1 being the 

best outcome. 

 

• Good-to-moderate entails a CPC score of 1 or 2. 

 

• The rate of survivors with good-to-moderate neurological function increased to 

78.0% in 2019, up from 67.4% in 2018. 

 

 

 

Figure 8 
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• Survival among those younger than age 65 years increased to 11.4% in 2019 from 

10.7% in 2018. 

 

• Among those aged 65 and older, the survival rate increased to 3.4% in 2019, from 

2.9% in 2018.    

 

• For context, the proportion of Singaporean residents3 aged 65 and above has steadily 

increased year over year, and in 2019 they made up 14.4.% of the population. In 

2018, those aged 65 and above made up 13.7%.4 

 

 

 

 
3 Singapore residents comprise both citizens and permanent residents. From 2003 onwards, data excludes residents 
who are overseas for a continuous period of 12 months or longer as at the reference period. 
 
4 Population data set was accessed from the SingStat website of the Department of Statistics (DOS), a department of 
the Ministry of Trade and Industry in the Government of Singapore. https://www.singstat.gov.sg. Last accessed on July 
23, 2021. 

Figure 9 

https://www.singstat.gov.sg/
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Return of spontaneous circulation (ROSC)  

 
  

• ROSC is another important indicator to monitor because it is an initial, but unstable, 

state of recovery.  

 

• In 2019, the Return of Spontaneous Circulation (ROSC) at scene/en route rate 

decreased to 12.1% from 13.1% in 2018.   

 

• In 2019, ROSC achieved in the emergency department dipped further to 22.0% 

from 23.7% in 2018.   

 

• The rate of ROSC achieved at any point continued to fall, dipping to 30.6% in 2019 

compared to 32.0% in 2018.    

 
 

 

 

Figure 10 
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Cases involving Dispatcher-assisted CPR (*Eligible cases only)  

 

• This chart shows the number of DA-CPR included cases where: 1) no DA-CPR was 

performed, 2) where DA-CPR was performed, and 3) total eligible cases. 

 

• *Excluded cases are SCDF-witnessed collapses and non-EMS cases. 

 

• In 2019, 1280 out of 1937 (66.1%) eligible cases involved DA-CPR.  In 2018, 1222 

out of 1835 (66.6%) eligible cases involved DA-CPR. 

 

• DA-CPR would not have been done if callers could not move the patient; refused 

to start CPR; or if SCDF arrived before dispatcher instructions began.  Other reasons 

include caller declined instructions (e.g., already knew how to do CPR/AED); left or 

hung-up phone before dispatcher instructions were given; no one answered upon 

call back; caller too distraught; change in patient status; caller not with patient; 

patient cold and hard.5 

 
5 Ho AF, Sim ZJ, Shahidah N, Hao Y, Ng YY, Leong BS, Zarinah S, Teo WK, Goh GS, Jaafar H, Ong ME. Barriers to 
dispatcher-assisted cardiopulmonary resuscitation in Singapore. Resuscitation. 2016 Aug 1;105:149-55. 

Figure 11 
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Post-resuscitation interventions for OHCA 

 

 

• The graph shows the aggregated rates for each of four post-OHCA hospital 

interventions from 2011-2019. 

 

• Only public hospitals are included. 

 

• Of the four hospital interventions charted, hypothermia and emergency PCI are 

the most used treatments. 

 

 

 

 

Post-resuscitation interventions are an important link in the chain of survival. We are including these 

measures in our reporting for the first time.   Our hope is to provide information on all links so that each 

one can be strengthened. The intervention included here are: Coronary artery bypass grafting (CABG), 

Extracorporeal membrane oxygenation (ECMO), Percutaneous coronary intervention (PCI), and Targeted 

temperature management (TTM).   

Figure 12 
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• This graph shows an overlay of the overall rate of survival atop the four aggregated 

hospital interventions. 

 
• Several parameters are overlaid here for convenience, however no conclusions 

regarding temporality, causal associations or clinical significance should be drawn. 

 

• Such conclusions should be drawn after a proper and thorough analysis of case 

data. 
 

 

 

 

 

 

Figure 13 



17 | P a g e  
 

Automated External Defibrillator (AED) installations with OHCA 

locations (2010 to 2019)  

Data sources: Pan-Asian Resuscitation Outcomes Study (PAROS) and Singapore Heart Foundation. 

 

• In an OHCA case, the AED is the key therapeutic device that detects a shockable 

heart rhythm and delivers a shock to restore normal heart rhythm.  

 

• Reducing the time to first AED shock is the key to saving more lives, on average. 

 

• AED coverage at 400M distance from OHCA cases for all of 2010-2019 OHCAs is 

about 96%. 

 

• AED coverage at 400M distance for all buildings in Singapore (based on postal 

codes) is nearly 90%. 

 

• SCDF’s myResponder app can inform community-based responders about AED 

locations. 

Figure 14 
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Table 1: OHCA Results, 2011-2019 

 

* Calculations based on valid cases. 
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**Calculations based on available data.
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