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ORIGINAL ARTICLE

ABSTRACT 
Introduction: Bystander cardiopulmonary resuscitation (B-CPR) is associated with improved out-of- 
hospital cardiac arrest survival. Community-level interventions including dispatcher-assisted CPR  
(DA-CPR) and myResponder were implemented to increase B-CPR. We sought to assess whether these 
interventions increased B-CPR.
Methods: The Singapore out-of-hospital cardiac arrest registry captured cases that occurred between  
2010 and 2017. Outcomes occurring in 3 time periods (Baseline, DA-CPR, and DA-CPR plus  
myResponder) were compared. Segmented regression of time-series data was conducted to investigate  
our intervention impact on the temporal changes in B-CPR.
Results: A total of 13,829 out-of-hospital cardiac arrest cases were included from April 2010 to  
December 2017. Higher B-CPR rates (24.8% versus 50.8% vs 64.4%) were observed across the 3 
time periods. B-CPR rates showed an increasing but plateauing trend. DA-CPR implementation was  
significantly associated with an increased B-CPR (level odds ratio [OR] 2.26, 95% confidence interval  
[CI] 1.79–2.88; trend OR 1.03, 95% CI 1.01–1.04), while no positive change was detected with  
myResponder (level OR 0.95, 95% CI 0.82–1.11; trend OR 0.99, 95% CI 0.98–1.00). 
Conclusion: B-CPR rates in Singapore have been increasing alongside the implementation of  
community-level interventions such as DA-CPR and myResponder. DA-CPR was associated with  
improved odds of receiving B-CPR over time while the impact of myResponder was less clear.
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INTRODUCTION
Out-of-hospital cardiac arrest (OHCA) is a leading cause 
of mortality worldwide, with a global incidence of 62 
cases per 100,000 person-years.1 In addition, there are 
variations in the reported survival-to-hospital discharge 
rates among different regions in the world. In Singapore, 
OHCA incidence rate was 27.2 per 100,000 person-
years, with an overall survival rate of 5.3% in 2015.2  

In contrast, some cities had reported higher survival  
rates, with King County, Seattle in the US reporting a  
rate of 16%,1 suggesting that more could be done in 
Singapore to improve OHCA survival. 

Key to the treatment of OHCA is the “chain 
of survival”, which comprises early recognition, 
early cardiopulmonary resuscitation (CPR), early  
defibrillation, basic and advanced emergency medical 
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CLINICAL IMPACT

What is New

• Singapore’s cardiac arrest registry study showed 
that dispatcher-assisted cardiopulmonary resuscitation 
(CPR) increased odds of bystander CPR (B-CPR). 
myResponder mobile app did not achieve the  
same effect.

• An increasing but plateauing trend in B-CPR  
rates was also noted.

Clinical Implications

• Our study suggests that dispatcher-assisted CPR 
has been effective in improving B-CPR rates over  
time, and supports its continued implementation.

• A plateauing trend in B-CPR rates underscores 
the need to investigate the optimisation of existing 
interventions such as myResponder or  
implementation of other novel interventions.

services (EMS) treatment, and post-resuscitation care.3 
Survival decreases by 7–10% per minute without 
treatment.4 CPR carried out by bystanders (B-CPR) has 
been shown to at least double the chance of survival  
from OHCA5 and has been recommended to be a  
global priority.6

In Singapore, several new initiatives were introduced 
in recent years to improve B-CPR rates. In July 2012, 
dispatcher-assisted CPR (DA-CPR) was implemented  
at the Singapore Civil Defence Force (SCDF) Operations 
centre to enable a trained dispatcher to recognise a  
cardiac arrest over the phone and provide timely  
instructions to the caller to commence compression- 
only CPR. In April 2015, the SCDF launched the 
myResponder mobile application (app) to recruit and 
dispatch registered volunteers to potential OHCA cases  
if they are within a 400-meter radius of the victim. The  
app also highlights the locations of the nearest public  
access automated external defibrillators (AEDs) for  
retrieval by the responders. 

The main aim of this study was to assess whether our 
community-level interventions, including DA-CPR and 
myResponder, increased the odds of receiving B-CPR 
compared to baseline prior to their implementation. 
Secondary aims of the study were to assess the  
interventions’ effect on improving survival outcomes 
after OHCA. It was hypothesised that our interventions 
will increase B-CPR rates and improve patient  
survival outcomes. 

METHODS

Setting 
Singapore is a high-density city-state 724.2 km2 in  
size, with a total population of 5.7 million and a  
population density of 7,866 per km2.7 Emergency calls 
are received by the SCDF, which operates a centralised 
“995” dispatch centre for the country’s EMS. A total of 
65 ambulances were available for dispatch in 2017.8

DA-CPR
The DA-CPR intervention relies on a standardised  
dispatch protocol to guide trained dispatch personnel 
to rapidly and accurately recognise suspected cardiac  
arrest patients through a systematic “no-no-go” process  
by posing 2 key questions to callers: Is the patient  
conscious? Is the patient breathing normally?9  

Once identified, the protocol also guides the dispatcher 
on how to instruct the caller to commence CPR. Dispatch 
instruction is limited to chest compression only, which 
is associated with better long-term survival compared 
to traditional CPR that includes ventilation.10 Dispatch 
audio recordings are subsequently reviewed for quality 
improvement purposes.11 

myResponder mobile phone application 
myResponder uses the global positioning system (GPS) 
within mobile phones to locate registered volunteers 
geographically. Volunteers will need to download the  
app (available on both Android and iOS platforms),  
register their names in the system and consent to sharing 
their GPS location before they can be activated.

When the 995 dispatch centre receives a call for 
a suspected OHCA, an ambulance (comprising 1  
paramedic, 1 emergency medical technician (EMT) and  
1 driver) is dispatched to the scene. A fire-biker may 
also be dispatched when conditions (e.g. availability, 
weather and traffic) allow. In addition, a 4-man fire  
vehicle manned by trained EMTs has been dispatched 
alongside the ambulance since April 2019, as part 
of a pilot project to introduce a high-performance 
CPR team. Since the launch of myResponder in  
April 2015, alerts are also sent out by the dispatch  
centre to volunteers with an active myResponder 
app within a 400-metre radius of an OHCA, with the  
address of the case and the locations of the nearest  
AEDs. The workflow for the mobile application is 
illustrated in Fig. 1. Both the number of registered  
users and the average number of notifications sent for 
each OHCA case have been steadily increasing since 
myResponder’s implementation in April 2015. 
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PAROS registry and myResponder database 
The Pan-Asian Resuscitation Outcome Study (PAROS) 
is an Asia-Pacific cardiac arrest registry set up in  
2009 to understand OHCA and improve survival in  
Asia.12 It includes Singapore records of all OHCA  
attended by the SCDF EMS, including those sent 
to public hospitals, patient characteristics, incident  
location information, EMS dispatch information, as  
well as pre-hospital and emergency department  
resuscitation information. In this study, de-identified 
PAROS records from Singapore between April 2010  
and December 2017 were used. 

The myResponder database contains app-related  
records of all suspected OHCA in which the app was 
activated, including “activation”, “alerts”, “response”, 
and “arrival” information. Although myResponder  
was implemented in April 2015, records of cases were 
only available from January 2016. For this study,  
de-identified records between January 2016 and  
December 2017 were used.

Study design and outcomes
This retrospective cohort study examined OHCA cases  
and outcomes in Singapore from 1 April 2010 to 31 
December 2017. In this study, Period I corresponds to 
the baseline period from 1 April 2010 to 30 June 2012, 
where there were no significant interventions implemented 
to increase B-CPR. Period II corresponds to the period  
after implementation of DA-CPR (1 July 2012 to 31  

March 2015), while Period III corresponds to the period 
with both DA-CPR and myResponder (1 April 2015 to  
31 December 2017). 

The primary exposure was the implementation of  
the respective interventions in each period. The primary 
outcome was B-CPR rate. B-CPR is defined as CPR  
initiated by any individual including passers-by, family 
members or off-duty healthcare professionals; it excludes 
on-duty EMS first responders, on-duty law enforcement 
officers and on-duty medical staff.

The secondary outcomes were survival-to-hospital 
discharge, and Utstein survival. Survival-to-hospital 
discharge in this study is defined as being discharged 
alive from hospital or remaining alive in hospital 30 days 
post-arrest. Utstein survival is a standardised format that 
facilitates reporting of OHCA resuscitation outcomes 
for comparison with other studies and represents cases 
where there are opportunities for intervention to improve 
survival outcomes. It is thus a consensus measurement of 
EMS system efficacy. To determine Utstein survival, only 
cases that are bystander-witnessed and presented with a  
shockable rhythm were included in the analysis13.

Inclusion criteria
Both adult and paediatric cases were included in this 
study. Cases with no prehospital resuscitation attempted, 
not attended to by the EMS, or that were EMS-witnessed, 
were excluded from the study. Cases with missing data  
for any study variable were also excluded.

Fig 1. myResponder mobile application workflow. 
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Ethics approval 
SingHealth Centralised Institutional Review Board and 
National Healthcare Group Domain Specific Review  
Board granted approval with waiver of patient’s informed 
consent for this study.

Statistical methods 
Data analysis was carried out using software R version 
3.6.1 for all statistical analysis. There were no missing  
data for any of the primary and secondary outcomes, as 
well as other relevant variables included in the analysis. 

Univariate analyses were performed to compare the 
characteristics and survival outcomes of OHCA cases in 
the 3 periods. Chi-square test was used for categorical 
variables, and one-way ANOVA for continuous variables. 

B-CPR rates from 1 April 2010 to 31 December 2017 
were plotted as a time-series to visualise the differences 
in B-CPR rates over time. The primary and secondary 
hypotheses of increased B-CPR, survival-to-hospital 
discharge, and Utstein survival after the implementation  
of DA-CPR and myResponder, were tested using a 
segmented regression analysis of time series data. 
This analysis allows us to determine the impact each  
intervention has on B-CPR rates immediately and 
cumulatively over time, while accounting for baseline 
trends.14,15 It also allows us to circumvent the limitation 
of possible underreporting of B-CPR contributed by 
myResponder as the database relies on volunteers  
reporting their arrival, which may be inaccurate. By 
comparing all cases before and after myResponder 
intervention, we can determine myResponder’s impact  
on our outcomes over time without requiring arrival 
information for each case. We recoded 5 variables on a 
month-on-month basis for 2 interventions (namely, DA-
CPR and myResponder) to accommodate the segmented 
regression framework. The framework comprises  
baseline trend (a continuous variable representing time  
since the beginning of the observation period); immediate 
or “level” effect of each intervention (coded 0 before 
the intervention and 1 after the intervention); and rate of  
increase or “trend” effect of each intervention (coded 0 
before the start of the intervention and coded as a continuous 
variable after the intervention). Multivariable logistic 
regression was performed with these variables included, 
adjusted for predictors that were significant at P value  
of <0.20 based on a univariate analysis. Statistical 
significance was set at P<0.05.

RESULTS
A total of 15,355 OHCA cases occurred from April 2010  
to December 2017, with 13,829 cases included in our  

analysis after excluding cases with no prehospital 
resuscitation, not EMS-attended, and EMS-witnessed.  
A small number (n=6) with incomplete hospital  
outcomes were also excluded (Fig. 2). We compared 
the characteristics and outcomes of OHCA cases that  
occurred during the 3 periods (Table 1). Mean age of  
patients increased across the 3 time periods (63.6 
versus 65.7 vs 67.1, P<0.001). A greater proportion of 
cases were witnessed by bystanders (53.7% vs 56.2%  
vs 59.9%, P<0.001) and occurred in residential locations 
over time (72.9% vs 73.9% vs 75.6%, P<0.001). Proportion 
of cases with shockable rhythm (19.2% vs 17.5%  
vs 16.1%, P<0.001) and a presumed cardiac aetiology 
(75.5% vs 69.3% vs 66.6%, P<0.001) decreased over  
time. There was an increase in the proportion of cases 
with B-CPR (24.8% vs 50.8% vs 64.4%, P<0.001), 
with bystander AED (1.8% vs 3.3% vs 5.5%, P<0.001),  
survival-to-hospital discharge (2.6% vs 3.7%  
vs 4.8%, P<0.001), and Utstein survival (12.4% vs 16.0% 
vs 21.6%, P<0.001) over time. 

We plotted the trendline for yearly B-CPR rates from 
January 2010 to December 2017 (Fig. 3). B-CPR rates  
are shown in this diagram to account for the increasing 
number of OHCA cases over time; yearly B-CPR rates 
were calculated by dividing the number of cases recorded to  
have received B-CPR over the total number of OHCA  
cases that occurred in that year. We noted an increase 
in B-CPR rates in 2012 after DA-CPR was introduced, 
followed by a gradual increase in B-CPR rates that appear 
to be plateauing over time. In addition, both the absolute 
number of OHCA cases and proportion of cases with  
B-CPR over the years have increased, in keeping  
with Singapore’s ageing population. Similarly, cases 
associated with DA-CPR and myResponder have also 
increased over the years since their respective year  
of implementation. 

Table 2 shows the segmented regression analysis for 
B-CPR, survival-to-hospital discharge, and Utstein 
survival after adjusting for underlying survival trends 
and other known predictors. Period II was significantly 
associated with an increase in odds of receiving  
B-CPR both immediately after the implementation  
of DA-CPR (level odds ratio [OR] 2.26, 95%  
confidence interval [CI] 1.79–2.88, P<0.001) and 
in the month-to-month trend (trend OR 1.03, 95%  
CI: 1.01–1.04, P=0.006). No level change was detected  
in Period III (OR 0.95, 95% CI 0.82–1.11, P=0.52), 
while a slight reduction in rate of increase was noted,  
in line with our observed trend of positive but plateauing 
B-CPR rates (OR 0.99, 95% CI 0.98–1.00, P=0.04). On 
the other hand, there were no changes in the adjusted  
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odds of survival-to-hospital discharge in both  
Period II (level OR 0.85, 95% CI 0.46–1.62, P=0.61; 
trend OR 0.98, 95% CI 0.93–1.03, P=0.47) and  
Period III (level OR 1.21, 95% CI 0.82–1.40, P=0.34; 
trend OR 0.99, 95% CI 0.97–1.01, P=0.30). Similarly, 
for Utstein survival, adjusted odds ratio showed no 
significant level and trend change in both Period II  
(level OR 1.03, 95% CI 0.30–4.33, P=0.96; trend OR 
0.87, 95% CI 0.74–1.01, P=0.08) and III (level OR 1.76,  
95% CI 0.85–3.76, P=0.13; trend OR 1.00, 95%  
CI 0.96–1.04, P=0.94).  

DISCUSSION
This retrospective cohort study was designed to examine 
the effect of 2 community-level interventions on B-CPR 
and survival over time.

Our study showed that B-CPR rates had improved 
over the 3 time periods, from 23.1% in 2010 to 67.3% in 
2017. A visual inspection of yearly B-CPR rates showed 
an increasing but plateauing trend. Up-to-date literature 
trending B-CPR rates elsewhere is limited. In the US, a 
rising trend is similarly noted, reaching up to 43.6% in 
2015.16 In Sweden, B-CPR rates increased from 46% to 
73% from 1990 to 2009.17 In a previous study comparing 
OHCA outcomes from 7 countries under the PAROS 
network, B-CPR rate varied from 10.5% to 40.9% in  
the period between 2009 and 2012.18 These suggest  
that good progress has been made in improving B-CPR 
rates in Singapore over the years. 

Specifically, we noted that the implementation of  
DA-CPR correlated with a positive level and trend  
change in the odds of receiving B-CPR, while no change 

Fig 2. Inclusion criteria. 
EMS: emergency medical service; OHCA: out-of-hospital cardiac arrest
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Table 1. Comparison of clinical characteristics of OHCA cases

Characteristics 

Period I Period II Period III

Baseline DA-CPR implementation DA-CPR + myR implementation

Apr 2010–Jun 2012 Jul 2012–Mar 2015 April 2015–Dec 2017 P value

n=2828 n=4617 n=6384

Age, mean (SD), years 63.6 (17.9) 65.7 (17.9) 67.1 (18.4) <0.001

Sex, no. (%)

Female 945 (33.4) 1616 (35.0) 2349 (36.8) 0.005

Male 1883 (66.6) 3001 (65.0) 4035 (63.2)

Arrest witnessed by, no. (%)

Bystander 1515 (53.6) 2596 (56.2) 3822 (59.9) <0.001

Not witnessed 1313 (46.4) 2021 (43.8) 2562 (40.1)

First arrest rhythm, no. (%)

Shockable 543 (19.2) 809 (17.5) 1029 (16.1) 0.001

Unshockable 2285 (80.8) 3808 (82.5) 5355 (83.9)

Location type, no. (%)

Residential 2062 (72.9) 3412 (73.9) 4827 (75.6) 0.01

Non-residential 766 (27.1) 1205 (26.1) 1557 (24.4)

EMS response time interval (RTI), min

Median (IQR) 07:56 (05:59–10:17) 08:35 (06:37–11:05) 08:20 (06:39–10:25) <0.001

0–4 min, no. (%) 388 (13.7) 397 (8.6) 430 (6.7) <0.001

5–7 min, no. (%) 1046 (37.0) 1547 (33.5) 2438 (38.2)

≥ 8 min, no. (%) 1394 (49.3) 2673 (57.9) 3516 (55.1)

Medical history, no. (%)

Heart disease 1027 (36.3) 1678 (36.3) 2284 (35.8) 0.79

Diabetes mellitus 815 (28.8) 1525 (33.0) 2096 (32.8) <0.001

Hypertension 1346 (47.6) 2529 (54.8%) 3524 (55.2) <0.001

Cause of cardiac arrest, no. (%)

Presumed cardiac 2136 (75.5) 3198 (69.3) 4251 (66.6) <0.001

Non-cardiac 692 (24.5) 1419 (30.7) 2133 (33.4)

Outcomes, no. (%)

Bystander CPR 701 (24.8) 2346 (50.8) 4112 (64.4) <0.001

Bystander AED 50 (1.8) 153 (3.3) 351 (5.5) <0.001

Pre-hospital ROSC 777 (27.5) 1445 (31.0) 1956 (30.6) 0.001

Survival to admission 351 (12.4) 844 (18.3) 1164 (18.2) <0.001

Survival to hospital discharge 74 (2.6) 169 (3.7) 309 (4.8) <0.001

Utstein survival 42 (12.4) 93 (16.0) 162 (21.6) <0.001

AED: automated external defibrillator; DA-CPR: dispatcher-assisted cardiopulmonary resuscitation; myR: myResponder; ROSC: return of  
spontaneous circulation
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in level and a slight reduction in rate of increase was  
observed with myResponder implementation. 

Several studies from other countries have shown that 
the implementation of community-level interventions 
were associated with improved bystander CPR rates, 
although the interventions evaluated in each of these  
studies differed.5,19,20 Other studies have evaluated the 
individual effect of DA-CPR and mobile phone dispatch 
services on B-CPR rates; the positive association  
between DA-CPR and B-CPR rates is well-studied,21-23 
while a randomised controlled trial in Stockholm  
showed that a mobile app similar to myResponder was 
significantly associated with increased rates of B-CPR.24

Our unpublished descriptive analyses revealed that a 
combination of factors—including a plateauing trend in 
DA-CPR; potential implementation lag time and lack of 
optimisation of myResponder that resulted in lower-than-
expected activation rates; and a substantial overlap in  
cases with both DA-CPR and myResponder—may 
explain the plateauing trend in B-CPR rates and why 
the implementation of myResponder was not associated  
with any increased odds of B-CPR.

Meanwhile, other studies have reported variable 
survival outcomes after the implementation DA-
CPR,25 with a systematic review reporting limited 

evidence in improvement of survival associated with 
this intervention.26 For example, higher survival rates  
were reported in King County (OR1.45, 95%  
CI 1.21–1.73)22 and Arizona (OR 1.5, 95% CI 1.1–2.1) 
in the US,25 while a reduction was seen in a study in 
Ottawa in Canada (4.8% in control period to 3.0%  
after intervention).23 On the other hand, a text  
message alert system to activate trained volunteer to 
OHCA cases in the Netherlands was associated with 
increased survival-to-hospital discharge (OR 2.82,  
95% CI 1.52–5.24).27

Several reasons may explain why we did not 
observe statistical significance for survival with both  
interventions. Firstly, the presence of B-CPR alone may 
not translate to improved survival if high-quality CPR 
is not administered. Both DA-CPR and myResponder 
do not track the quality of B-CPR done on patients, nor 
do they require laypersons to have valid certifications in 
CPR training before they are instructed to do DA-CPR 
or are dispatched to an OHCA scene as a myResponder 
volunteer. It is likely that patients had received  
B-CPR of variable quality with our interventions. For 
myResponder, it is conceivable that in some cases, 
volunteers were unable to arrive substantially early  
enough to improve the patient’s chance of survival. 

Fig 3. Time series of bystander CPR (B-CPR) rates from 2010 to 2017.
Time series of bystander CPR rates are indicated by solid black line. Also shown are the percentages of OHCA cases with interventions 
reported (DA-CPR rate and myR rate). In the clustered columns are the absolute number of cases associated with each intervention.  
For myResponder, data were only available starting from January 2016. 
OHCA: out-of-hospital cardiac arrest; DA-CPR: dispatcher-assisted CPR; myR: myResponder mobile application
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Table 2. Adjusted odds ratio comparing B-CPR, survival-to-hospital discharge, and Utstein survival

B-CPRa Survival to hospital dischargeb Utstein survivalc

Adjusted OR 
(95% CI)

P value Adjusted OR 
(95% CI)

P value Adjusted OR  
(95% CI)

P value

Period I (10 Apr–12 Jun)

1st month of period (10 Apr) 1.00 1.00 1.00

Trend change 1.00 (0.98–1.02) 0.86 1.03 (0.98–1.08) 0.21 1.14 (0.99–1.35) 0.09

Period II (12 Jul–15 Mar)

Period I (10 Apr– 12 Jun) 1.00 1.00 1.00

Level change 2.26 (1.79–2.88) <0.001d 0.85 (0.46–1.62) 0.61 1.03 (0.30–4.33) 0.96

Trend change 1.03 (1.01–1.04) 0.006d 0.98 (0.93–1.03) 0.47 0.87 (0.74–1.01) 0.08

Period III (15 Apr–17 Dec)

Period I to II (10 Apr– 15 Mar) 1.00 1.00 1.00

Level change 0.95 (0.82–1.11) 0.52 1.21 (0.82–1.80) 0.34 1.76 (0.85–3.76) 0.13

Trend change 0.99 (0.98–1.00) 0.04d 0.99 (0.97–1.01) 0.30 1.00 (0.96–1.04) 0.94

Other Predictors 

Sex - - 0.98 (0.78–1.24) 0.89 - -

Age - - 1.69 (1.38–2.08) <0.00 d 1.66 (1.16–2.39) 0.006d

Location 1.79 (1.64–1.02) <0.001d 2.09 (1.72–2.54) <0.001d 2.17 (1.51–3.11) <0.001d

Witnessed 1.26 (1.17–1.02) <0.001d 2.03 (1.62–2.57) <0.001d - -

Rhythm - - 8.74 (7.03–10.92) <0.001d - -

Response time interval - - 1.49 (1.24–1.79) <0.001d 1.32 (0.93–1.87) 0.11

Aetiology - - 0.64 (0.51–0.82) <0.001d 2.05 (1.45–2.90) <0.001d

aAdjusted for location and witness status. Sex, age and aetiology were excluded from the multivariable logistic regression.
b Adjusted for sex, age, location, witness status, rhythm, response time interval and aetiology.
c Adjusted for age, location, response time interval and aetiology. Sex was excluded from the multivariable logistic regression.
d P value<0.05.

Furthermore, only early CPR was assessed in this study;  
the effects of other links in the chain of survival such 
as public AED utilisation rates (rapid defibrillation), 
management by the EMS (basic and advanced EMS),  
and management at the emergency department and  
hospital (advanced life support and post-cardiac arrest 
care) were not evaluated.

Limitations and future research
As an observational study, we are unable to establish 
the causative relationship between our interventions and 
the increase in B-CPR rates over time. The Save-A-Life  
(SAL) initiative, an intervention piloted shortly after 
myResponder in July 2015,28 was not explicitly 
accounted for in our segmented regression analysis. This  
intervention involved free, standardised CPR and AED 

training to members of the public, as well as installation 
of publicly accessible AEDs at the ground floor of 
government housing estates. Also, the Dispatcher- 
Assisted first REsponder (DARE) programme in  
Singapore was introduced in April 2014 as a simplified 
CPR/AED course for members of public to gain skills 
and confidence in performing compression-only CPR  
and using the AED under the instructions of a dispatcher. 
Both interventions were not identified as separate  
segments in our analysis as public education on  
CPR/AED, in different formats, has been ongoing 
throughout the observation period. Hence, the impact of 
public education as a whole could likely have contributed 
to the increasing B-CPR trend, although we are unable  
to quantify this due the limitation of our study’s  
methodology. Nonetheless, we note that there was no  
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clear change in level or gradient at the time of  
implementation of both SAL and DARE on visual  
inspection of the month-on-month trendline for B-CPR 
rates. We were also unable to evaluate our interventions’ 
impact on the long-term quality of life and functional 
outcome of the OHCA patients, due to missing data at the 
point of writing. 

Records of time of arrival of myResponder bystanders 
were available but could be inaccurate as it requires the 
responder to indicate their own arrival, which they may  
not have done while being engaged at the scene. For  
B-CPR related to myResponder, additional in-app  
functions, such as geo-fencing, may help to better track 
responders’ timeliness. 

Future studies could be carried out to address some of 
the trends observed in this paper. To assess the plateauing 
B-CPR trend, a focused analysis on cases with no  
B-CPR can be conducted to examine the common factors 
that might explain the absence of B-CPR in these cases  
and to understand why our interventions had limited  
impact on these cases. We may also perform analyses to 
evaluate how myResponder can be further optimised to 
improve both B-CPR rates and survival. The possibility  
of myResponder augmenting B-CPR in nursing homes  
could be studied; a recent study suggests that a proportion 
of nursing home residents may have received inadequate 
resuscitation despite trained NH staff.29 In addition, 
audiovisual CPR feedback appears to improve the quality 
of CPR during training30 and the incorporation of a  
similar feedback function into myResponder could 
be considered. Lastly, as prehospital defibrillation  
significantly reduces mortality,31 we can also explore how 
myResponder may be optimised to enable community 
responders to retrieve nearby AEDs more efficiently. 
Findings from these additional studies may help us to 
fine-tune these ongoing interventions to improve B-CPR  
rates and survival outcomes. 

CONCLUSION
B-CPR rates in Singapore have shown an increasing 
trend alongside the implementation of community-
level interventions such as DA-CPR and myResponder. 
The implementation of DA-CPR was associated with  
improved odds of receiving B-CPR over time while 
the impact of myResponder was less clear. A focus on  
high-quality CPR by laypersons and retrieval of AED  
via myResponder are potential future strategies to  
improve survival outcomes. Future studies are needed 
to better understand the plateauing B-CPR trend and to  
identify ways to optimise survival. 
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