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Blended Learning and the Cascade Implementation Model
- A powerful Mix to Improve Survival from Sudden Cardiac Arrest

MICHAEL SAUTTER
CHIEF LEARNING OFFICER



Background and Context

Populations:

Taiwan: 23,6 million

Norway: 5,3 million
Sweden: 10,3 million



2020 numbers:

Norway:

- Population: 5.3 million

- Number of certified instructors: 41 000 
(0.8% of population per year)

- Number of trained providers: 220 000 
(4,2 % of population per year)

Sweden:

- Population: 10.3 million

- Number of certified instructors: 101 000 
(1% of population per year) 

- Number of trained providers: 325 000 
(3,2% of population per year)



Historical success factors from Norway and Sweden

1. Establishing national associations for maintaining guidelines and developing training programs for instructors and providers

2. Establishing national registries for:
• Reporting of Sudden Cardiac Arrest
• Training and reporting of instructors in Resuscitation
• Reporting how many professional and lay providers have been trained in Resuscitation

3. Developing and maintaining national programs for resuscitation training on all levels and for all patient groups
• Advanced Life Support Adults
• Advanced Pediatric Life Support
• Newborn Resuscitation
• Basic Life Support for Healthcare Providers (Adult and Child)
• Basic Life Support for Lay Providers
• First Aid for teachers, kindergarten teachers, and others with a duty to respond

4. Implementing a Cascading Model of Instructor and Provider training (“The Engine Room”) 
• Hot Tip: Help them make it a business – and make it a competitive advantage to be certified by national association

5. Acknowledging the need for focus on the whole Chain of Survival
• Example: High uptake of workplace CPR Training (as part of Health, Environment and Safety – HSE)



Blended Learning

Cognitive learning Psychomotoric learning

Benefits:
- Standardize body of knowledge
- Standardized delivery
- Data collected on performance
- Maintenance of certificates in system

Benefits:
- All together-time used for hands-on practice
- Body-learning of necessary skills
- Instructor available for guiding individual students
- No theoretical teaching

Overall benefits:
- Dramatically reduced course-time
- Data on performance and certificates for providers, instructors and main 

instructors in the system
- Improved learning



Digital and printed materials



From Analogue to Digitally Blended Learning

Analogue

Fully
Digitally 
Blended

Digital/
analogue 
Blended

2010 2015 2020 2025



Keys to a strong “Engine Room”
- Main Instructors and Instructors for each program 

Main instructor

Main instructors

Instructors

Providers

Self-maintenance of the 
Cascade: 

See one, teach one under 
supervision, good-to-go



Instructor portal





Recommendations:
• Ensure “Blended Learning” maximizes value and minimizes time spent
• Ensure a powerful “engine room” comprising of a large group of annually or bi-annually 

certified instructors
• Support the instructors any way you can (Online Course Portal, Instructor portal, help 

them build a business, etc)
• Build a strong Cascade of Main Instructors and instructors within each individual 

program (just because you are certified to teach ALS to healthcare providers does not 
mean you are good at teaching BLS to lay providers)

• Build a “digital home” to deliver content, maintenance of certification and report on 
data on everything

• Ensure instructors buys into, and appreciates, that teaching theory is not their role. 
They are there to ensure everyone can do the practical parts of CPR and Dispatch 
interaction



Thank you!
michael.sautter@laerdal.com
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台中驚傳「暖爸消防員」運動猝
死 家屬悲慟簽放棄急救

2



簡訊AED去顫跟EMS相比：

Bystander CPR比例： 62% vs 48%

出院存活率：

APP跟簡訊系統相比：到達時間

APP 平均每案定位抓到14人，

3



依據 2020 台灣網路報告調查顯示，關於台灣網路使用現況之基礎分析層面，
近半年12 歲以上民眾的上網率為83.0%，使用無線上網的比率為 79.3%；
55歲以下的民眾上網率皆高於九成。

4



衛生福利部醫事司
Ministry of Health and Welfare

臺北市政府消防局
Taipei City Fire Department

財團法人中保關懷社會福利基金會
Zhong Bao Social Welfare Foundation

5



6



7



臺北市

雲林縣

根據行政院主計處國情統計通報資料，台灣平均每年有2萬
起突發性心跳停止(sudden cardiac arrest, SCA)案例。

8



NFA MOHW
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JAN FEB MAR APR JUN JUL AUG SEP OCTNOV DEC MAY

6/2

11/7

12/15

1/19

2/12

3/19

9/29

12/7

11/7

6/302018/1/19

3/19

跨界集思凝聚共識

2017 2018

5/21

確認需求提出困難

總統盃黑客松：雛型開發

壓力測試至正式上架

10



01 事件發生後90分鐘自動推送問券，74%會回覆，
而93%抵達OHCA地點者會回覆問卷。

02

03

04

雖然CPR是很重要沒錯，但AED的效果更顯著。

近十年的研究來自美國（Pulsepoint）、荷蘭、
瑞典、英國、紐西蘭、澳洲（GoodSAM）。

中央及地方政府機關針對App政策方向均為『化零
為整』；提高黏著度，增加應用程式附加價值。
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為台灣數位轉型之催化劑
#7119相談中心於後疫情時代可望
以『雲端相談室』形式發展



無人機飛行器投送AED計畫

14



2021

確認社會需求
資料擁有者、使用者

公私協力
結合各方領域專家

跨域整合
中央地方跨機關合作



!"#$%&'()*+,-./)+&'#0)(
1&&

!"#$%&$'()$'*&$+!"!!
!"#$%&'(%#)*+,-#,.'/0"&1"#23'4"5$2$#".'6-#'6%27'!"#1'8%)9$,-+!!"!"#$#%&!

:"-5.';$1$,-+'-#5'!0-&,'8"-+,<'=>>$2".'6-#'6%27'!"#1'8%)9$,-+
8%0"6"-0 (<$">'4"5$2-+'=>>$2"&.'4$#$),&3'%>'8%0"'?>>-$&)'@!!"!"#$%&

A$2"B(<-$&0-#.'?)$-#'?))%2$-,$%#'>%&'/4!
4CC!.'4D(!'?E/'@/5$#FG.'4H8I4C?'@J8KG



!"#$%&%'()*+,%*-,.#/*)0$"-1"2"*'

! !"#$"%&'($)*#"&#(%)+,+*)#)"#-+$'.,+

! /$0%"1'+-2+3+%)*
! !"#$%&'((%)*%+',-"%.+!/01
! /#%23%4*5%6573%.689:;<=!1
! >?',%@"7%+?*73%.+!/01%
! =A,73 B5C%.D'EF*G?1



!"# #!$%$
#!&' ()*+,)-.

!"#$%%&'$(&)*$+",($-.#)"'
/"0123"&+4"0*+5&,$(."6

.&()"3$7+4&)*$+8

!"#$%&

!"#$%
!"#$%"&$'()$!*+,-

#&$'()*&#$

!"#$#%&'(")*
+,--).#/,--*#0012!"#$#%&'(")*

345 6&--#,..&7)#,"#
*/)')2

+'#,-.#/&'(")*!

!%8(-,'/)#6&--#,..&7)#,"#
*/)')2

+'#00#/&'(")*"

9&.)#:&;)#6&--#,..&7)
,"#*/)')2

+'#1#/&'(")*#

!/"&7,")*#<+=9#9&.)#:&;)>#!%8(-,'/)>#

345 ?#@"A).#.)*B@'C).*#6&"A&'#D$$%#

@E#"A)#&'/&C)'"#*/)')2#

223#4/)56)'78#9:";&')

!""#$

!""#$%

!"#$%$&'()*(+(,%-./!"#$%$&'()*(012(,%-./

!"#$%&'()*$%'$+',(!





!"#$%&'()



!"#$%#&'()!'*+,-.%+#'.+'//0'1+2'-3.+4-.%,'("+*+,-.%+#

*"#$%&'()



!"#$%&'()*&+$, -())./0$.11*'*.+'0$*2$3.04
!"#$%! ,&'(!!

+"#$%&'()



34$'(5$",$"6"$+,)7,.8!,&"+)$4'()*,
,"#$%&'()



.8!,%6%($%9($(':;,%55"%&%*#",%*-,<%4$',="5)&'(*1
!"#$%&'(&)*+,



>"$7,$"%&*(*1,'4')&(%$
-./0
! !"#$%"$&'($%)($*++

! !"#$%"$&'($,%$%"$-('+"./$%"$*.$0!12$
3*'(



>?%&(*1,@*7)&2%'()*,0('?,A+"&+,

! 4)($*++$+-"5,/($-('+"./(-'$
#,%)$%)($$/*%*$"6$3*'('$%)*%$
%)(7$)*5($8((.$
! 2'F5H5*)%.!"!
! IGG*JF*)%"#$!
! I##5E*)"%&!



B4+')2(+"- .$"&'+

! 29(-%$%)-"&:)$%)($2++$"-$5,*$;<;

! 29(-%$6"-$0!12$*./$*9(-%$%"$)(9+$6,:)%$6,-('

! =$>"'%$3">>".97$6-(?&(.%(/$9"3*%,".'



5*"2.%#&'
6"78+#$"27

9+.%1%,-.%+#'+1'
)2+&2"77

6"78+#$"2'
:2"$"#.%-*7'
;!<+='>?@



2#$'"#$,3%4%,5'66)74"'#
!!"##$%&'(($)*+,-&*.$&!"/$
!!"##$%&'%%+0+,-&"*&/($,$&
!1$%23%4+,-&!15
!6/+,-&'78
!'%%+0+,-&9$23%$&'49:#",($&!%$;
!<$$=9"(>&



.$"&'"-

-!"#$%&'()



.##"5'"-

-*"#$%&'()



.&&(6"-

-+"#$%&'()

@)*%$,'$%)($"+%,>*9$/,'%*.3($6"-$'&33(''6&9$*3%,5*%,".A$



!"#$%&'%( ")*+!,-



MYRESPONDER SMARTPHONE APPLICATION TO CROWDSOURCE BASIC LIFE
SUPPORT FOR OUT-OF-HOSPITAL CARDIAC ARREST: THE

SINGAPORE EXPERIENCE

Wei Ming Ng, MBBS, MCEM, MMED (Emergency Medicine) , Carl Ross De Souza,
Pin Pin Pek, MPH, Nur Shahidah, BA , Yih Yng Ng, MBBS, MPH, MBA , Shalini

Arulanandam, MBBS, MMED, Alexander Elgin White, JD, MPH, Benjamin Sieu-Hon Leong,
MBBS and Marcus Eng Hock Ong, MBBS, MPH

ABSTRACT

Objective: The Singapore myResponder is a novel smart-
phone application developed by the Singapore Civil
Defence Force (SCDF) that notifies volunteer first respond-
ers of a suspected out-of-hospital cardiac arrest (OHCA)
case and locations of Automated External Defibrillators
(AED) in the vicinity so that they can assist with resuscita-
tion. We aimed to examine the performance of this applica-
tion, challenges encountered, and future directions.
Methods: We analyzed data from the myResponder app
since its launch from April 2015 to July 2019. The number of

installations, registered community first responders, sus-
pected OHCA cases, notifications sent by the app, percent-
age of responders who accepted activation and arrived at
scene were reviewed. A subgroup of taxi driving respond-
ers (within a 1.5-kilometer response radius) carrying an
AED under a subsequent pilot program was also analyzed.
Results: By July 2019, 46,689 responders were registered in
the myResponder app. There were a total of 19,189 cases
created for suspected OHCA, with a median of 358 cases
per month (IQR 330–430), in which 10,073 responders
accepted activation from myResponder and 4,955 arrived
on-scene. A total of 135,599 notifications were sent for these
cases, with a median of 7.1 notifications per case (IQR
4.3–8.7). In 2019, the percentages of responders who
accepted notification and arrived on scene were 45.8% and
24.1%, respectively. 43% (1110/2581) of responders arrived
before EMS crew. Conclusion: The myResponder mobile
application is a feasible smart technology solution to
improve community response to OHCA, and to increase
bystander CPR and AED use. Future directions include
increasing the number of active responders, improving
response rates, app performance, and better data capture
for quality improvement. Key words: myResponder;
crowdsourcing; community response; out-of-hospital
cardiac arrest; smart technology

PREHOSPITAL EMERGENCY CARE 2021;25:388–396

INTRODUCTION

Singapore has a rapidly aging population and
increasing chronic disease burden and faces a rising
incidence of out-of-hospital cardiac arrest (OHCA)
(1,2). According to an unpublished report from Unit
of Prehospital Emergency Care, Ministry of Health
Singapore on OHCA between 2011 and 2016, the
incidence of OHCA increased steadily over the
years, reaching more than 2500 cases in 2016, with
age-standardized incidence rates of 39.2 per 100,000
population. In comparison, the Aus-ROC Australian
and New Zealand OHCA Epistry (3), European
Registry of Cardiac Arrest (EuReCa ONE) (4), and
Cardiac Arrest Registry to Enhance Survival
(CARES) (5) reported incidence rate of 99.2 (age-
adjusted), 84.0 (crude), and 74.3 (crude) per 100,000
population respectively. On average, there was a
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Monthly Statistics

From April 2015 to July 2019, the median monthly
notifications, as well as notifications per case
increased steadily, despite the relatively stable num-
ber of 300 to 450 monthly cases (Table 1). Overall,
there was a median of 358 suspected cardiac arrest
cases per month (IQR: 330–430), and median of 7.1
notifications per case (IQR 4.3–8.7). In 2019, the
median cases per month were 326 (IQR: 316–336),
with a median of 3,423 notifications (IQR:
3,124–4,068) sent and a median of 11.3 notifications
per case (IQR: 10.6–12.3).
The percentage of responders who accepted and

arrived at scene also demonstrated increasing trend
since the launch (Figure 2). In 2019, a monthly
median of 278 responders (IQR: 245–320) accepted
the notification, and 163 (IQR: 156–196) of the res-
ponders arrived at scene. The percentage of notified
responders who accepted notification and arrived at
scene was 45.8% and 24.1% respectively. Notably
the percentage of responders who accepted and
arrived at scene decreased in 2018, due to a tech-
nical issue with the mobile application update.

Taxi Responders

From April 2015 to July 2019, a total of 6,647 notifi-
cations were sent to the taxi responders, with 500

responders accepting and 208 responders arriving at
scene. Since 2016, we observed a declining trend in
the number of taxi responders who accepted and
arrived at scene. In 2019, a monthly median of 110
(IQR 65–129) notifications were sent, with 5 (IQR
4–5) responders accepting and 2 (IQR 1–3) respond-
ers arriving at scene. The percentage of notified taxi
responders who accepted notification and arrived at
scene was 1.2% and 0.4% respectively.

DISCUSSION
The myResponder app demonstrated its functional-
ity as a crowdsourcing application. The
myResponder app is an important factor to improve
community responses to cardiac arrest in Singapore
and complements the Save-A-Life (SAL) initiative
which encompasses the Dispatcher-Assisted first
REsponder (DARE) (20), dispatcher-assisted CPR,
and public access defibrillation (PAD) pro-
grams (21–23).
The app crowdsources responders to the scene,

which otherwise would have traditionally been lim-
ited to bystanders within line-of-sight (14).
Responders can also assist by providing accurate
location data, ushering paramedics to scene, or pro-
vide psychological support to the victim’s family.
Constant publicity efforts in social media,

FIGURE 2. Yearly trend of proportion of cases where responder/taxi responder accepted and arrived at scene (2015–2019).
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聽見AED救命的機會 
陳治圩醫師 

長安醫院急診主任 
臺中市政府消防局醫療指導醫師 

1 
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 使用AED的願景  

用越多次AED，救越多人 
提升公眾AED能見度及使用率 

病人 AED 被救活的 
病人 

AED 









甘地三階段論： 
一開始他們當你不存在 
接下來他們可能嘲笑你 
到最後大家突然覺得說，不是本來就
這樣嗎？ 

熱心助人的社會運動 



 
 

指導單位：臺中市政府衛生局、  
                    臺中市政府消防局 
執行單位：崧旭資訊股份有限公司 
     智慧價值股份有限公司 
      109 年 10 月  14 日 
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地方政府需求規格表(單一縣市)  
2020智慧城鄉生活應用補助計畫(地方創新類) 
 



14 

選址考量因子原則  
於現行AED設置地點中挑選出： 
• 路倒案件發生密集 
• 救護車抵達時間較長 
 
運用資料 
AED點位 
路倒案件 
救護車派遣事件 
臺中市各消防分隊分布點位  

 情境解析與服務設計：場域選址分析 
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補貼及配套 

Q. 警報器裝設後，可能使用率會提高，衍生的耗材費用對場所會是一個負擔。 

團隊目前正在研擬相關的配套措施，為使用 AED 救人的單位爭取電片耗材
補助。 

保固與維運 

Q. 警報器可能會被人把玩、偷走等，若損壞或遺失的話擔心有管理責任？ 
當警報器被偷走時廠商會進行監測，管理員僅需要發現設備損壞時通知執
行團隊即可，不需擔負賠償責任。 

Q. 警報器裝設後有需要額外做什麼事嗎? 
只要配合您定期AED維護記錄， 
檢查警報器裝置播放急救宣導影片及保持充電模式。 

遭遇之困難：場域現場 
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權責與協助 
Q. 場所沒有開放的時間，警報器響了怎麼辦？ 

系統與急救資訊網登入的開放時間串接，消防局不會啟動不在開放時間內
的AED警報器。 

Q. 擔心警報器鳴響會影響到場所的人員，如學生或遊客等。 

警報器可以設置鳴響的聲音大小，警報器啟動時可以僅保留燈光閃爍與
APP推播功能。 

Q. 管理員可能因公務或人力問題無法提供協助怎麼辦？場所會有責任問題嗎？ 

AED場所管理員無法及時提供救助沒有任何責任問題。而AED也可能被熱
心民眾拿取前往救助。 

遭遇之困難：場域現場 
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回收方式 

Q. AED 與 AED 警報器被借走後可能拿不回來要怎麼辦？ 

• 不論是否加裝警報器，AED都有被救助者拿去救人的可能。 

• 若有加裝警報器，執行團隊更可協助定位找尋AED位置。 

• 場所管理員在現場時，由場所管理員攜回； 

• 場所管理員不在現場時，由緊急救護技術員返隊時歸還。 

遭遇之困難：場域現場 



不間斷的協調，說明會，長官拜會 
目前臺中市已經裝設102臺 



 
 

指導單位：臺中市政府衛生局、  
                    臺中市政府消防局 
執行單位：崧旭資訊股份有限公司 
     智慧價值股份有限公司 
      109 年 10 月  14 日 
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地方政府需求規格表(單一縣市)  
2020智慧城鄉生活應用補助計畫(地方創新類) 
 

計畫期間：自109年01月13日至109年07月30日止 



甘地三階段論： 
一開始他們當你不存在 
接下來他們可能嘲笑你 
到最後大家突然覺得說，不是本來就這樣嗎？ 

聽見AED的成果   熱心助人的社會運動 
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聽見AED 活躍用戶  
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19 24 

APP下載率提升，AED使用率提升 

• 2021/4與安妮怎麼了在科博館的社會實驗 

• 全台中市民都是我們的暗樁 

目前之困難 
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APP功能待改善，使用率不佳 

• 十月上架新版，針對附近下載者發送訊息 
• 附近有人需要急救，請協助救援 

• 發送定期提示訊息，增加用戶黏著度。 
• 感謝各位，昨日聽見AED共呼喚X次，其中Y次共有Z人回應，如有建議請告訴我們。 

• 發放問卷，持續收集用戶回饋 

• 考量與其他APP合作，增加活躍用戶數量 

• 登入問題待解決 

目前之困難 



聽見AED 警報器啟動 
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警報器啟動 民眾拿取警報器 
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警報器功能不彰 
目前警報器附近有案件發生，但是AED前往協助比例低落？ 

• 場域不確定鈴響的作用 

• 警報聲量過小，現場人員沒有接受到訊息 

• 同時拿AED與警報器去救援不方便 

• 導引的機器系統不穩定，導航路線不佳 

• 因需外掛電源，安裝位置受限 

目前之困難 



警報器主機部署 

警報器主機 

AED&保姆箱 

警報器充電線 

正面 

背面 

場域連絡小卡 

計時器 
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獨立電源，不受位置限制 

加大喇叭功率 
 

警報器改良 

開發新版本警報器，提升場域安裝意願 
緊急事故時可以啟動指揮中心，場域管理中心與附近有下載APP的熱心民
眾，到場給予協助 

使用自己的手機作為引導 



一開始他們當你不存在 
接下來他們可能嘲笑你 
到最後大家突然覺得說，不是本來就這樣嗎？ 

熱心助人的社會運動 



特別感謝 
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