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Introduction

• Many patients in hospitals are at the risk of suddenly
deterioration or even death.

• The number of critically ill patients is growing.

• Sudden deterioration can be detected using vital signs tracking,
up to 24 hours before it happens.

• Early detection avoids costs of transfer or readmission to the
ICU and reduces the mortality rate.

• Early warning score (EWS) is an approach to detect the
patient deterioration.
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EWS
• EWS is mostly a manual method for comparison of vital signs in current

and deterioration conditions.

• This score can be calculated using six physiological parameters:

• Current early warning scoring systems are used only in hospitals.

• Extending this method for patients in non-clinical situations requires
to consider activity and environment parameters.

3



IoT-Based EWS
Previously we have presented an IoT-Based early warning system:

Architecture:

Control Panel:
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Self-Aware IoT-Based EWS
• In hospital, a patient often has a stationary position in a standard

environment.

• Same monitoring results cannot be easily achieved in non-clinical
situations due to the susceptibility of vital signs to situation
variations.

• An self-adaptive system is required to behave autonomously with
respect to the changes in patient's activities and the situations.

• To personalize the system for remote patient monitoring our proposed
EWS system has been reinforced by using the concept of self-
awareness in the architecture.

• It implements two main functionalities:

• Situation awareness

• Attention
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System Architechture

6



Situation Awareness

• A patient under monitoring may have several activities in
different situations.

• The system will consider the impact of situation variations in
vital signs from two different viewpoints:

• Patient state:
• Constant parameters (age, body mass index, gender)
• Variable parameters (physical condition and activity)

• Environmental state: indicates external effects on the
self-aware EWS system.
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Attention

• Paying Attention to critical parameters (from data acquisition
to analysis phase) leads to prompt decisions and system
responsiveness in case of emergency.

• Self-aware EWS system
• Allocates different priorities to parameters
• Adjusts priorities adaptively

• The system offers further personalization by:
• Considering patient requirements
• Removing redundant data and parameters
• Adding data to remove ambiguity
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Sensors:
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Demonstration
Gateway:
In this implementation the gateway is a
smart phone which:
• Receives data from several sensors
• Provides storage in offline mode
• Sends data to server
It consists of:
• A mobile app to start blood pressure

monitor and  data
• A service running in the background as

a UDP serverCloud server:
• Receives different types of sensor data using corresponding protocol
• Stores sensor data in database
• Calculates self-aware early warning score
• Provides:

• Administration control panel for health experts
• Real-time health data visualizer
• User interface for patients and in-home caregivers
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As a case study, the system continuously monitored a 35 years old healthy male
subject (BMI = 28.3) for 8 hours.
Scores in EWS while subject was having activities were corrected (situation
awareness).
The computation rate are adjusted when the vital signs shows sudden changes
(attention).

Demonstration
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Future Work
• Present the system for more test subjects with various

conditions

• Implement the system for patients in hospitals and after
their discharge

• Consider the patient history in calculation

• Learn from daily analysis and medical experts’ feedback

• Define a personalized system based on patient’s daily
habits
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