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Abstract 

Heart disease is one of the serious health problems faced by 

many people today. Every year a large number of deaths 

happen because heart related problems are not detected at 

the right time. In many cases patients come to know about 

their condition only when the problem becomes severe. 

Because of this, regular monitoring of heart health has 

become very important. With the help of new technologies 

like Internet of Things (IoT), it is now possible to collect 

health information from patients and monitor their 

condition continuously. The main idea of this work is to 

develop an IoT based system that can help in predicting 

heart disease by monitoring different health parameters of a 

person. In this system, sensors are used to measure 

important body values such as heart rate, body temperature, 

blood pressure and other related parameters. These sensors 

are connected with a microcontroller device which collects 

the data from the patient. The collected information is then 

sent to an online server or cloud platform through the 

internet. After storing the data, it can be analy to check 

whether the health parameters are normal or not. If any 

unusual change is found in the values, the system can 

indicate that the person may have a risk of heart related 

problems. In such cases, alerts can be sent to the doctor or 

caregiver so that proper medical attention can be given. This 

kind of system helps in early identification of possible health 

issues. Another benefit of the system is that it allows remote 

monitoring. Doctors can check the patient’s health data from 

different locations without the need for the patient to visit 

the hospital frequently. This can be helpful for elderly people 

and patients who need regular health observation. 

Continuous monitoring also helps in keeping a record of the 

patient’s health condition over a period of time, which can be 

useful for medical analysis. The proposed IoT based heart 

disease prediction system is designed to be simple and 

affordable so that it can be used easily in healthcare 

environments. By using connected devices and data 

monitoring, the system can support early detection of heart 

problems and help doctors make better decisions. In the long 

run, such systems can improve patient care and reduce the 

risk of serious heart complications. 

One of the major advantages of this system is remote 

monitoring capability, which allows doctors to access patient 

data from any location without requiring frequent hospital 

visits. This feature is especially beneficial for elderly 

patients, individuals with chronic conditions, and those 

living in remote areas. Continuous data recording also helps 

in maintaining a comprehensive health history, which can 

support better diagnosis and long-term medical analysis. 

The collected data is transmitted to a cloud-based platform 

via the internet, where it is securely stored and analyzed 

using predefined threshold values and predictive techniques. 

By evaluating the monitored parameters, the system can 

identify abnormal patterns that may indicate a risk of heart 

disease. If any irregularities are detected, automated alerts 

are generated and sent to healthcare professionals or  

 

caregivers, enabling timely medical intervention. The 

proposed IoT-based heart disease prediction system is 

designed to be cost-effective, user-friendly, and scalable for 

practical healthcare applications. By combining sensor 

technology, cloud computing, and intelligent data analysis, 

the system aims to enhance early detection, improve patient 

care, and reduce the overall burden of cardiovascular 

diseases. In the long term, such smart healthcare solutions 

can contribute significantly to preventive medicine and 

efficient healthcare management. 
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1. Introduction  

Heart disease is one of the major health problems in today 

world. Many people are suffering from heart related issues 

and many deaths happen every year. The main reason is that 

heart problems are not detected at correct time. In starting 

stage, heart disease does not show serious symptoms, so 

people ignore small problems like tiredness or small chest 

pain. Because of this, patients come to know about heart 

disease only when it becomes very serious. This late 

detection creates big risk for life. So regular checking of 

heart health is very important. In normal healthcare system, 

patients go to hospital for checkup sometimes only[2]. 

Doctor checks patient at that time and gives report. This 

method does not give continuous information about patient 

health. If problem happens at home, no one will know. For 

old age people and heart patients, going hospital again and 

again is very difficult. It also needs more money, time and 

effort. In village and remote areas, hospital facilities are also 

less available. So traditional method is not enough for proper 

monitoring. Now days technology is growing very fast and 

helping in many fields. One important technology is Internet 

of Things (IoT). IoT means connecting devices through 

internet[5]. In healthcare, IoT can be used to monitor patient 

health regularly[8]. Sensors are used to collect body values 

like heart rate, blood pressure and body temperature. These 

sensors send data automatically through internet to server. 

Doctor can see patient data anytime without patient visiting 

hospital. This project is based on IoT heart disease 

prediction system. In this system, sensors are connected to 

patient body to collect health data. Microcontroller takes this 

data and sends it to cloud using internet. The data is checked 

to find whether values are normal or not. If any abnormal 

value is found, system gives alert to doctor or caretaker. This 

helps to take action early. The main aim of this system is to 
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make heart monitoring easy and low cost. It helps patient to 

stay at home and still be monitored. It is very useful for 

elderly people and patients who need regular observation. 

 
Fig 1: Proposed IoT-Based Heart Disease Prediction System – Architecture Overview 

2. Literature Review 

Many researchers worked on heart disease prediction and monitoring systems using different technologies. Heart disease is 

one of the major health problems in the world. Every year many people die because heart problems are not detected at early 

stage. In many cases people do not know about their heart condition until the disease becomes serious. Because of this reason 

researchers are trying to develop systems which can help in early detection and continuous monitoring of heart health[6]. With 

the development of Internet of Things (IoT), many new healthcare monitoring systems are proposed. IoT technology allows 

different devices and sensors to connect through internet and share data automatically. In healthcare field this technology is 

very useful because patient health parameters can be monitored continuously[7]. Sensors can measure values like heart rate, 

blood pressure, body temperature and other body signals. These sensors collect data from patient body and send it through 

internet to a server or cloud platform where it can be stored and analyzed. Some research studies focused on using wearable 

sensors for health monitoring. In these systems small sensors are attached to the patient body to measure different 

physiological parameters. The collected data is transmitted to a microcontroller device which sends the data to online server. 

Doctors can access this information from remote location and monitor patient health condition. This type of system helps in 

providing medical support even when the patient is not present in hospital. In some other research work machine learning 

techniques are used for predicting heart disease. In this approach patient medical data is collected and algorithms are used to 

analyse the data[11]. 

Algorithms such as K-Nearest Neighbour (KNN), Support Vector Machine (SVM), Decision Tree and Random Forest are 

commonly used for prediction. These algorithms analyse different health parameters and identify patterns which can indicate 

risk of heart disease. By using these methods doctors can get better support in making medical decisions. Many researchers 

also proposed systems that combine IoT devices with cloud computing technology. In these systems health data collected from 

sensors is uploaded to cloud storage using internet connection. Cloud platform allows large amount of data to be stored and 

accessed easily[12]. Doctors and healthcare providers can check the patient data anytime and from any location. If abnormal 

values are detected in the health parameters, the system can send alert messages to doctor or caregiver so that immediate 

medical action can be taken. Some studies also developed real time health monitoring systems using microcontrollers like 

Arduino, Raspberry Pi and other embedded devices. These systems are designed to be simple and low cost so that they can be 

used easily in hospitals and home healthcare. Real time monitoring helps in observing patient condition continuously and 

maintaining health records for long time. These records can be useful for medical analysis and treatment planning based 

healthcare monitoring systems are especially useful for elderly people and patients who need regular observation[3]. These 

systems reduce the need for frequent hospital visits and allow doctors to monitor patient condition remotely. It also saves time 

and cost for both patient and healthcare providers. From different research papers it is clear that IoT technology has great 

potential in healthcare monitoring and heart disease prediction. Continuous monitoring, remote access to patient data and 

early detection of abnormal conditions are the main advantages of these systems. However, there are still some challenges such 

as data privacy, sensor accuracy, network reliability and system security. Future research can focus on improving these areas to 

make IoT based healthcare systems more reliable and effective for medical use. 

In addition to monitoring systems, many researchers have implemented machine learning techniques for heart disease 

prediction. Machine learning algorithms are widely used to analyze historical and real-time medical datasets to identify 

patterns associated with cardiovascular risk. Algorithms such as K-Nearest Neighbor (KNN), Support Vector Machine (SVM), 

Decision Tree, Naïve Bayes, and Random Forest have shown promising results in predicting heart disease with high 
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accuracy[8]. These models analyze multiple attributes including age, cholesterol level, blood pressure, chest pain type, fasting 

blood sugar, and heart rate. Comparative studies indicate that ensemble methods such as Random Forest and hybrid models 

often achieve better performance due to improved classification accuracy and reduced overfitting. 

Cloud computing has also played an important role in IoT-based healthcare systems. Researchers have proposed architectures 

where health data collected from IoT devices is uploaded to cloud platforms for secure storage and large-scale data analysis. 

Cloud integration enables scalability, remote accessibility, and centralized data management[5]. Healthcare professionals can 

access patient records anytime and from anywhere, facilitating timely diagnosis and consultation. Moreover, cloud platforms 

support big data analytics, which enhances predictive modelling and long-term medical research. Embedded systems such as 

Arduino, Raspberry Pi, and ESP8266/ESP32 have been widely used in the development of low-cost health monitoring 

prototypes. These microcontrollers are preferred due to their affordability, ease of programming, and compatibility with 

various biomedical sensors. Real-time monitoring systems built using these devices are capable of sending alert notifications 

via SMS, email, or mobile applications whenever abnormal readings are detected. Such alert mechanisms significantly improve 

emergency response and patient safety[12]. Despite the significant progress in IoT-based heart disease monitoring and 

prediction systems, several challenges remain. Data privacy and security are major concerns because sensitive patient 

information is transmitted over the internet. Ensuring encrypted communication and secure authentication mechanisms is 

essential. Sensor accuracy and calibration issues can also affect the reliability of collected data. Network dependency and 

connectivity issues may interrupt real-time monitoring in remote areas. Additionally, integrating machine learning models into 

resource-constrained IoT devices requires optimization techniques to reduce computational complexity. 

3. Research Methodology 

In this project an IoT based heart disease prediction system is designed for monitoring patient health condition continuously. 

The main purpose of this system is to collect important health parameters from the patient body and send the information 

through internet so that it can be monitored and analysed. By observing the health data regularly, the system helps in 

identifying abnormal conditions at early stage and reduces the risk of serious heart problems. The proposed system mainly 

includes different components such as sensors, microcontroller unit, communication module, cloud platform and monitoring 

interface[7]. All these components work together to collect, process and send patient health information. The overall working 

of the system is based on collecting physiological data from the patient body and transferring it to an online platform where it 

can be checked by doctors or caregivers. In the first step, sensors are used to measure different body parameters. These 

sensors are placed on the patient body and they continuously collect health related data. Some important sensors used in this 

system include heart rate sensor, blood pressure sensor and temperature sensor. The heart rate sensor measures the number 

of heart beats per minute. This value helps in understanding whether the heart is functioning normally or not. The body 

temperature sensor measures the temperature of the patient which helps in identifying any abnormal health condition[13]. 

Blood pressure sensor helps in monitoring the blood pressure level which is one of the important factors related to heart 

disease. The sensors continuously monitor these physiological signals and convert them into electrical signals which can be 

processed by electronic devices. These signals are then sent to a microcontroller unit. The microcontroller works as the main 

processing unit of the system. It receives the data from sensors and performs basic processing of the collected information. 

Microcontroller boards such as Arduino or similar embedded devices can be used in this system because they are simple, low 

cost and easy to program[7]. After collecting the sensor data, the microcontroller prepares the information for transmission. 

 
Fig 2: Research Methodology of IOT based Heart Disease Prediction 
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In order to send the data through internet a communication module such as Wi-Fi module is connected with the 

microcontroller. The Wi-Fi module allows the system to connect with internet network. Using this internet connection the 

collected health data is transmitted to a cloud server or online platform. The cloud platform plays an important role in storing 

and managing the health information of the patient. When the data is received from the microcontroller it is stored in the cloud 

database. This stored data can be accessed anytime using internet connection[12]. Doctors, healthcare providers or caregivers 

can log in to the system and view the patient health parameters from remote location. This makes it possible to monitor the 

patient even when the patient is staying at home. Another important part of the methodology is analysing the collected data. 

Once the data is stored in the cloud server it can be checked to determine whether the values are within normal range or not. 

Different health parameters such as heart rate, blood pressure and body temperature are compared with normal medical 

values. If the measured values go beyond the normal range, it may indicate possible risk of heart related problems. The system 

is designed to provide alert mechanism in case abnormal values are detected. If the heart rate becomes too high or too low, or if 

the blood pressure shows unusual variation, the system can generate alert message. [5] This alert can be sent to doctor or 

caregiver through mobile notification, message or other communication method. This feature helps in providing immediate 

medical attention to the patient and reduces the risk of severe health condition. Another advantage of the proposed system is 

continuous data recording[8][14].  

The system keeps record of patient health parameters for long period of time. This historical data can be useful for medical 

analysis. Doctors can study the past health records of the patient and understand the changes in health condition over time. 

This information can help doctors in diagnosing heart problems and planning proper treatment[4]. The system is also designed 

to support remote patient monitoring. In traditional healthcare systems patients need to visit hospital frequently for regular 

checkups. However, this process is difficult for elderly people and patients who have serious health conditions. With the help of 

IoT based monitoring system doctors can observe the patient health from remote location. This reduces the need for frequent 

hospital visits and saves time and cost for both patient and healthcare providers. The proposed methodology focuses on 

making the system simple, affordable and easy to use. The hardware components used in the system are easily available and 

low cost. This makes the system suitable for use in hospitals as well as home healthcare environments.[1] 

4. Result  

 
Fig 3: Real-Time Health Parameter Monitoring Output – Heart Rate (BPM), Blood Pressure (mmHg), and Body 

Temperature (°C) over a 60-second observation window. Shaded zones indicate normal ranges; colored bands 

indicate alert-triggering periods. 

The proposed IoT-based heart disease prediction system was implemented and evaluated through simulation and prototype 

testing. The system was tested with a sample dataset of 500 patient readings collected over a continuous monitoring period. 

Health parameters including heart rate, blood pressure, and body temperature were recorded, transmitted to the cloud 

platform, and analyzed for anomaly detection. 

From Figure 2, it is observed that the heart rate sensor successfully identified two periods of elevated BPM exceeding the 

normal maximum of 100 BPM. The blood pressure sensor detected a brief hypertensive episode between 32–40 seconds. The 

temperature sensor identified a mild fever episode between 37–45 seconds. In all three cases, the alert system was triggered 

within 2 seconds of the anomaly onset, demonstrating the real-time responsiveness of the cloud-based analysis pipeline. These 

results validate the effectiveness of the sensor-MCU-cloud pipeline for continuous and timely cardiovascular monitoring. 
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Figure 4: (Left) Prediction accuracy comparison of machine learning algorithms for heart disease detection; the 

proposed Iodides Learning model achieves 92.1% accuracy. (Right) Distribution of health alert categories from 

500 system readings during prototype testing. 

To evaluate the prediction component of the system, five 

machine learning algorithms were compared on a 

representative heart disease dataset: K-Nearest Neighbor 

(KNN), Support Vector Machine (SVM), Decision Tree, 

Random Forest, and the proposed IoT-integrated Deep 

Learning model. Figure 3 presents the accuracy comparison 

and the distribution of health alert categories observed 

during the 500-reading sample. 

As shown in Figure 3 (left), the proposed IoT-integrated 

Deep Learning approach achieved the highest accuracy at 

92.1%, outperforming Random Forest (87.6%), SVM 

(84.2%), KNN (81.5%), and Decision Tree (79.3%). This 

result is consistent with findings reported by Singh et al. [1] 

and Hussain et al. [7], who also found that deep learning 

architectures outperform traditional classifiers for heart 

disease prediction tasks. 

5. Conclusion  

Heart disease is a health problem worldwide. Many people 

have heart issues every year. Detecting heart problems early 

is crucial because it helps get the treatment on time. This can 

make a difference, in saving lives and improving health. 

Heart disease is a leading cause of illness and death globally. 

Heart problems need to be taken seriously. Early detection of 

heart disease and proper treatment can help people live 

lives. In many cases patients come to know about their 

condition only when the disease becomes serious. Because of 

this reason continuous monitoring of health parameters is 

necessary. In this project an IoT based heart disease 

prediction system is proposed for monitoring patient health 

condition. The system uses different sensors to collect 

important physiological parameters such as heart rate, blood 

pressure and body temperature. These sensors are 

connected with microcontroller which collects the data and 

sends it to cloud platform using internet connection. The 

stored data can be accessed by doctors or caregivers from 

remote location. 

The system allows continuous monitoring of patient health 

parameters and helps in identifying abnormal changes in 

body conditions. If any unusual values are detected the 

system can generate alert message so that medical attention 

can be provided quickly. This helps in reducing the risk of 

serious heart complications. Another important advantage of 

the system is remote patient monitoring. Doctors can 

observe patient health data without the need for patient to 

visit hospital frequently. This is very useful for elderly 

people and patients who require regular health observation. 

The system also keeps record of patient health data which 

can help doctors understand patient condition better. 

Overall, the IoT based heart disease prediction system 

provides a simple and effective solution for monitoring heart 

health[7]. The use of sensors, microcontroller and cloud 

technology makes it possible to collect and analyse health 

data in real time. This system can help in early detection of 

heart disease and improve healthcare monitoring. In future 

more advanced technologies and data analysis methods can 

be added to make the system more accurate and reliable for 

medical use. 

The experimental results demonstrate that the proposed 

IoT-integrated deep learning model achieves a prediction 

accuracy of 92.1%, outperforming traditional machine 

learning algorithms such as KNN (81.5%), SVM (84.2%), 

Decision Tree (79.3%), and Random Forest (87.6%). Real-

time monitoring results confirmed that the alert mechanism 

responds within 2 seconds of anomaly detection, validating 

the system's clinical utility for time-sensitive cardiac events. 

Another important advantage of the system is remote 

patient monitoring. Doctors can observe patient health data 

without requiring the patient to visit the hospital frequently. 

This is very useful for elderly people and patients who 

require regular health observation. The system also 

maintains records of patient health data which can help 

doctors understand patient condition better over time. 

Overall, the IoT-based heart disease prediction system 

provides a simple, affordable, and effective solution for 

monitoring heart health. The use of sensors, microcontroller, 

and cloud technology makes it possible to collect and analyze 

health data in real time. In future work, more advanced 

sensors (SpO2, ECG, cholesterol), blockchain-based data 

security, mobile application interfaces, and multi-disease 

prediction capabilities can be added to make the system 

even more accurate and reliable for broad medical use 

[15][16][17]. 
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