
Ronald Cheong1, Pin Pin Pek2,3, Glenda Wee3,
Dr Audrey Blewer3,4, Dr Anjni Joiner3,4,

Prof Marcus Ong1,2,3, A/Prof Sean Lam1,3,
Dr Gayathri Devi D/O Nadarajan2,3

1. SingHealth Health Services Research Centre, 2. Singapore General Hospital, 3. Duke-NUS Medical School, 4. Duke University

Development of the
Prehospital Emergency Care System Toolkit (PECSET) 
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• Prehospital emergency care (PEC) is an integral part of the emergency care system and serves as an entry point to the health system. PEC systems remain underdeveloped in many areas of
South and Southeast Asia.

• There is a need for these countries to evaluate and monitor their progress over time to identify and improve gaps in their PEC systems.

• We aim to develop a cloud-based PEC system evaluation toolkit (PECSET) that can be used by developing PECs to monitor progress on achieving the basic building blocks of a PEC system.
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[1] Design Thinking, Interaction Design Foundation
https://www.interaction-design.org/literature/topics/design-thinking
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• The team would like to thank Ms. Chew Shi Wei and Ms. Gwyneth Yeo, students from the Ngee Ann
Polytechnic (NP) School of ICT for developing PECSET from its infancy to near completion.

• The team would also like to thank Mr. Sia Kian Zhong from the National University of Singapore (NUS)
Department of Electrical and Computer Engineering for his work on the initial design of PECSET.
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on • Next steps include allowing administrators to view and export the assessment results for further analyses.

• PECSET will be deployed in the cloud to allow PEC leaders with internet access to use the platform easily.

• With an online platform, PECSET empowers the PEC leaders to improve their performance with the goal of reducing mortality rates from sensitive conditions.
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• The set of quality indicators was
conceived by stakeholders across
Southeast Asia (SEA) using a modified
Delphi consensus process.

• Agile design thinking concepts were
employed to refine functionality and
design continuously based on
iterative feedback[1]. Source: https://www.nngroup.com/articles/design-thinking/
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User Interface (UI)

Database (NoSQL)

Request Response

• A black-box design is employed using an external configuration
file for content control by administrators to minimise
maintenance post-release.

• The application is fortified with two-factor authentication for a
secured login.

Responsive UI
NoSQL database
(development)

NoSQL database
(deployment)

Security Layer

Verification algorithm ensures 
the password follows a 

universally-accepted format

OTP to be obtained from the 
digital authenticator upon 

successful registration

New OTP required 
every 30 seconds

Compatible with popular 
digital authenticators Manual registration 

provided

Same setup for both 
administrators (“admin”)

and participants

Admin Setup
Display of the user email 

validates the login

Pre-filled configurations template 
available for download for

first-time admin users

Users can drag-and-drop 
the configurations file

Messages inform users 
of the upload status

Preview of the uploaded 
configurations provided

Participant View

Core readiness 
elements defined in 

the configurations file

Saved results 
represented in a 

table with indicators

Non-core readiness 
elements defined in 

the configurations file

Saved results 
categorised under 

chain of survival stages
Saved results grouped 
together based on the 

element categories

Post-assessment 
evaluation by participants

Participants provide the 
implementation levels of 
the non-core elements

Participants provide the 
implementation levels of 

the core elements


