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Abstract 

In India, the cardiac disease management is not 

familiar with cardiac patients and most of the heart 

attack results in death due to patient’s absence of 

mindfulness and improper management. Because the 

traditional healthcare model is inert, by which  

patients entitle the healthcare service by themselves. 

Consequently, they usually fail to call the service if 

they are unconscious when heart disease attacks. The 

Internet of Things (IoT) techniques have 

overwhelming superiority in solving the problem of 

heart disease patients care as they can change the 

service mode into a pervasive way, and trigger the 

healthcare service based on patients’ physical status 

rather than their feelings. In order to realize the 

health protection, a remote monitoring system is  

essential. In this paper, we proposed a novel 

framework that can send patients’ physical signs to 

remote medical management in real time. The 

framework is mainly  composed the monitoring plan  

is the key point of the data acquisition part and 

discussion with Medical specialists. Various physical 

signs (Blood Glucose,  Blood Pressure, SpO2, Pu lse 

Rate, ECG and Treadmill Test) as well as an 

environmental indicator (patients’ location) and 

emergency ambulance service are designed to be 

sampled at different rates continuously and checking 

one mode of medical analysis needs into 

consideration.  Finally, a sample model is executed 

to present an overview of the framework.  

 
Keywords:  Health Protection Model, IoT, Cardiac 

Patient Management System  

1. Introduction 

Nowadays, heart diseases cause more than 2.1 

million deaths in India each year and are now the 

leading cause of death in the country. Usually, 

patients with heart diseases live at home and ask for 

healthcare services when they feel sick. However, 

usually they won’t feel sick until the very late stage 

of the disease and it is so late that the damages have 

already turned irreversible. And most of the patients 

die before they get any treatment. Therefore, the key  

to improve heart disease healthcare performance and 

reduce the death rate is turning the prevention 

healthcare mode into a digital way. That means the 

physical status of patients should be monitored by 

physicians, who will decide when to deliver 

healthcare service based on patients’ real-time status. 

The essential part of this modern healthcare mode is  

the real-time monitoring system. 

 

The Internet of Things (IoT) technique, it is feasible 

to monitor vital functions of human no matter where 

they are and what they are doing. Additionally, the 

data acquired can be sent to remote physicians with  

low cost, which ensures these experts be aware of 

patients’ physical status continuously and in real-

time. In this paper, we proposed an IoT-based 

healthcare monitoring system for cardiac patient’s 

heart disease healthcare. This system monitors the 

patients’ physical signs such as blood glucose, blood 

pressure, ECG, SpO2, pulse rate and treadmill test as 

well as relevant environmental indicators like 

ambulance services etc.  The model p rovides three 

different data transmission modes that balance the 

healthcare need and demands for communicat ion and 

computing resources. We also implemented a sample 

prototype to present an overview of the system. This  

monitoring system fulfills the bas ic needs of digital 

based cardiac healthcare for heart diseases, also takes 

the cost into consideration to ensure the constant 

mode as economical as possible. Furthermore, it can  

also be combined with real-time analysis algorithms  

to assess patients’ health condition and give 

warnings to potential attacks in advance, which can 

make the dig ital healthcare more intelligent. But in  
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this paper, we main ly focus on the monitoring, 

analyzing and management. 

 

The remainder of this paper proceeds as follows. 

Related works will be discussed in Section 2, and 

Section 3 outlines the framework from three aspects: 

the system architecture, its proposed working  

principle and transmission parts. In Section 4, we 

explain the system’s three operation modes, whereas 

as model of the framework is displayed in Section 5. 

Section 6 g ives the conclusions. 

2. Related works 

As the number of elderly people and chronic diseases 

patients grow rapidly, the drawbacks of tradit ional 

healthcare service are increasingly prominent. The 

most crit ical one is that healthcare service is only 

available in hospitals, so it is inconvenient for elderly  

or disabled people cannot fulfill healthcare requires 

beneath under emergency conditions
1
. Therefore, a  

new concept, prevention healthcare was proposed to 

address the challenge and to deliver healthcare 

service to everyone, everywhere and all the t ime. A  

lot of p revention healthcare applicat ions have been 

proposed in recent years. Uniyal
1
 reviewed existing 

pervasive healthcare applications that aim at  

different liv ing conditions like elderly people living  

alone
2
 and disabled healthcare

3
, or diseases such as 

Parkinson
4
, heart diseases

5
, diabetes

6
, etc. The 

researches about pervasive healthcare can be divided 

into several aspects: real-time monitoring, incidence 

detection algorithms, emergency intervention and 

patient’s self-management
7
. 

 

Among these aspects, health monitoring systems 

definitely  represent a very  hot research topic. Many 

research projects and prototypes have been 

developed with different aims, dealing with various 

diseases, users or different geographical scopes. For 

example, the monitoring projects proposed by 

Rofouei
8
 and Bsoul

9
 only focus on sleeping issues. 

Lin et al. developed a system aiming at monitoring  

people's brain bioelectrical activ ities
10

. And some 

systems are designed especially  for elderly  people, 

which can monitor their postures
11, 12

 or detect falls
13

. 

Besides, researchers considered not only systems 

used in wide areas
14

 but also ones used in a 

controlled area like a hospital
15

. Because of their 

different aims, their arch itectures and monitoring  

modes are d iverse. As a leading cause of death, heart  

diseases also attract a lot of research interests
16

. 

Although they deal with the same illness, theses 

research is various from several aspects. First, the 

physical signs to be monitored are more or less 

different. Some only pay attention to one certain sign, 

such as heart rate, ECG
17

, or blood pressure. While 

others, monitor other parameters which may not be 

limited to only  physiological ones. These non-

physiological parameters are considered as they can 

provide context  information of patients which  may  

assist the remote analysis or facilitate context-based 

services. Compared with the single-parameter 

monitoring systems, multip le ones can give more 

accurate and rich information to remote experts. For 

these systems with mult iple parameters, different  

physical signs should be sampled at different  

frequencies to satisfy the medical requirements, 

while transmit them separately at their own sample 

frequencies will lead to huge amount of data and a 

great burden to the remote server. Therefore, most 

systems first resample all sensor data at a t radeoff 

frequency and transmit the resembled data all-

together. 

 

In summary, the health monitoring system is an 

essential part of prevention healthcare service. And 

multi-parameter monitoring systems are more useful 

than those only monitor one sign. However, data 

transmission for many parameters is an important 

problem. Although, the current re-sampling method 

can reduce the remote physician burden and improve 

the data accuracy. In health applications, data 

accuracy is crucial to the overall performance and 

may even affect patients’ life. Therefore, we propose 

a mult i-parameter monitoring system which keeps all 

sensor data, but uses a flexible transmission scheme 

to reduce communication and computing cost. 

Patients’ risk level is used as the key to transmission 

control. Patients with higher level will send data 

more frequently, while ones with lower risk level 

only send data during important periods. Therefore, 

the burden of the remote server can  be lightened 

without losing data accuracy. 

3. The Cardiac Disease Management 

using IoT-Based Health Protection 

3.1 System Architecture  

 

The general arch itecture cardiac based health care 

management of IoT applicat ions can be divided into 

three sections: the source layer, the transport layer 

and the designation layer. This type of architecture is  

evident and flexib le enough for our monitoring  

system.  Figure 1 demonstrates the architecture of the 

IoT-based monitoring system for the Cardiac Health  

Monitoring system. 
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Figure1. Architecture of the Health Monitoring 

System 

 
3.2 The Proposed Working Principle 

 

Here the patients wear sensors and cardiac exercise 

details as shown in Fig. 1. And the selection of 

sensing devices should be based on parameters and 

the sampling frequency for every parameter.  

 

The main  aim of our system is to help  the remote 

practitioners to be know about patient s’ health status 

and to diagnose or forecast hazardous conditions, 

satisfying the requirement of medical d iagnose of 

cardiac diseases and obeying rules in medical 

practice are essential for parameters selection and  

sampling frequencies. Accordingly, we conducted a 

series of interviews with specialists in nearby 

hospitals. In addition, the selection of parameters is 

also subjected to the requirement of moving  

conditions and convenience for common individuals. 

With the consideration of both medical and practical 

demands the monitoring scheme in  our framework. 

The sampling frequency of ECG s ignals is set to be 

128 Hz which is normally used for the ECG s ignals 

by ECG devices, Electrocardiography Holter 

Monitor Wireless Ambulatory ECG, Wearable ECG 

devices and Mobile ECG devices. The pulse rate and  

SpO2 can be computed from a pulse oximeter or 

sensor. In terms of calculating the blood glucose test 

Blood Glucose monitor or with the help  of 

continuous glucose monitors (CGM) sensor. The 

cardiac exercise data gather from WIFI based 

treadmill system (It is done or monitored by  

qualified professionally or a doctor and it is not 

recommended all patients) Instead, these parameters 

are proposed to be tested for any time as random. 

The patient location information is selected 

considering the help of a body sensor network with  

that it is needed if the patient is in danger and resume 

services should be given to that patient.  

 

Data Acquisition is the process of measuring and  

examining various electrical and physical entit ies 

comprises of Sensors acquired data measurement 

with the help of computing devices.  Our framework 

covers all possible means of communication wireless 

for a wide variety of operations. It will be outfitted 

with WIFI and Bluetooth for medium range data 

transmission while GSM and Ethernet for long range 

transmission. The framework will be using thus 

various Internet of Things protocol options. We will 

also provide support for Android-based applications 

so that acquired data can be analysed by our 

application using different method of 

communicat ion. The data transmission process takes 

responsibility of sending data from sensors to a 

connector in a short distance. As the smartphones, 

Personal Dig ital Assistant (PDA) or laptops which 

are capable of wireless communicat ion in both short 

and long distances and have computing abilities are 

extremely popular and widely used nowadays, they 

are the most suitable devices to be taken as a 

connector. After the data is received by the 

connector, it will be sent to the remote side through 

another communication technology that is prudent 

for long distance communicat ion. 

4. Operation modes for the Health 

Monitoring System 

In our monitoring system, we structured three 

distinct modes for the data transmission operation: 

 
Mode 1 : High Risk – Immediate Action 

 

In this mode, all data tested by sensors will be 

transmitted to the remote admin istration focus and be 

displayed to the practitioners in  real time. This mode 

is the highest monitoring level. Here the patient 

considered high risk (ie.) the parameters results 

shows abnormality so that the emergency will be 

called with Ambulance and the nearby Physician 

attend the patient and after first aid sent to Specialist 

Card iologist ready to wait fo r the patients to give 

treatment and management.  

 

Mode 2 : Moderate Risk – Normal Action 

 

In this mode, all data sampled by sensors will be 

transmitted to the remote service center and be 

displayed to the practitioners in  real time. This mode 

is the moderate monitoring level. Here the patient 

considered moderate risk (ie.) the parameters results 

shows the little abnormality so that the patient send 

to nearby Physician attend the patient and after 

getting the opinion and management from the  

Specialist Card iologist.  
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Mode 3 : Low Risk – Observing Action 

 

In this mode, all data sampled by sensors will be 

transmitted to the remote service center and be 

displayed to the practitioners in  real time. This mode 

is the low monitoring level. Here the patient 

considered low risk (ie.) the parameters results show 

the normal value so that the patient position observed 

by Specialist Card iologist for the upcoming visit. It  

is useful to Specialist Cardio logist for patient  

diagnosis and management. 

5. Model Implementation 

There are various mature commercial wireless 

sensors for the parameters to be monitored in this 

system. Therefore, we chose appropriate devices to 

make up the sensing layer of the monitoring system. 

The connector plays an important role in the data 

transmission of the system. Here the system uses 

Android smart-phone as the connector due to the 

popularity of smart-phones and the openness of the 

Android platform. An application on a smart-phone 

was implemented in Java. This application is  

responsible for receiving and storing monitored data 

from the sensing devices through Bluetooth, and 

transmitting necessary data according to different  

operation modes. At the remote server side, a web-

based application was realized for the doctors to 

query monitored data. 

 
Figure 2. Sensor devices for Health Monitoring 

System 

 

The above figures present some devices used in the 

system and an example of a monitoring GUI at the 

patient side and result shown in the doctor side. 

Figure 2 is a picture of the sensing device for Blood 

Glucose, Blood Pressure, SpO2 and Pulse Rate, ECG 

and Treadmill systems. 

6. Conclusions 

In this paper, we proposed an IoT-based cardiac 

healthcare monitoring framework for health  

assurance for cardiac patients. This framework 

monitors the patients’ physical signs such as blood 

glucose, blood pressure, ECG, SpO2, pulse rate and  

treadmill as well as relevant environmental 

indicators and quick ambulance service and provides 

three data transmission modes that balance the 

healthcare require and demand for communication  

and computing resources.  
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