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Abstract:
Emergency and Trauma department (ETD) in Malaysia's public hospitals
receives millions of patients than other clinics due to cheap charges and
reliable services, however most of them are Green Zone non-critical patients.
Long waiting time for patient treatment results into congestion and affects the
quality of service provided in the ETD. To date only 20 public hospitals in
Malaysia implements Hospital Information System (HIS) and patient waiting
time is captured from the system manually, thus lacking the functionality to track
patient in realtime. Despite studies conducted worldwide, studies on design,
development and implementation of RTLS in public hospital in Malaysia have
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not been conducted yet. This paper examines a Bluetooth Low Energy (BLE)
based Real-time Location System (RTLS) implementation in ETD with HIS
integration to reduce patient waiting time. We develop a Bluetooth Low Energy
(BLE) based RTLS prototype that is integrated with existing HIS at ETD,
Hospital Putrajaya and augment data visualization interventions to reduce
patient waiting time in ETD. Preliminary results show substantial benefits of
patient waiting time reduction leading to improvement of service quality. Our
preliminary findings show when RTLS is introduced in the ETD workflow, the
mean ATC time was significantly reduced to 10.47% in comparison to HIS
without RTLS.
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I. Introduction
Emergency and Trauma Department (ETD) is one of the main
entrances that operates 24 hours a day to provide treatment for
various emergency cases. ETD is categorized into 3 zones, 1)
Red Zone for critical cases 2) Yellow Zone for semi-critical cases
3) Green Zone for non-critical cases [1]. ETD in Malaysia public
hospital receives more patients than other clinics due to the
cheap service charges for Malaysian and efficient services. For a
charge of RM 1, patients have access to all healthcare services
in the ETD including consultation, laboratory test, imaging
examination and even medical prescription [2]. With an average
waiting time of 90 minutes [3], and significant number of waiting
patients, patient congestion and overcrowding occurs frequently
and affects the quality of services provided in ETD.
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