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----------------------------------------************************----------------------------------

Abstract: 
            Cardiovascular diseases are among the top ten causes of death internationally and early diagnosis is essential 
for prompt intervention [1]. In this paper Intelligent Cardiac Risk Prediction and Emergency Response System that 
monitors the vital parameters of patient in real time, predicts cardiac risk with different machine learning techniques 
is proposed. It calculates a risk score based on parameters including heart rate, blood pressure, oxygen saturation 
and the level of cholesterol in your body. We classify the patients into three classes of normal, moderate and high 
risk using a Random Forest algorithm. The system also incorporates an AI driven assistant for health advice via text 
and voice. An emergency alerting system that is automated, sends pre-defined contacts the alerts to notify them 
about critical situations most likely backed by location-based services, propose nearby hospitals based in all 
scenarios. This proposed system provides a better monitor, early diagnosis and quick emergency response to reduce 
severe cardiac events. 
 
Keywords — Cardiac Risk Prediction, Machine Learning, Logistic Regression, IoT, Emergency 
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I.     INTRODUCTION 

Cardiovascular diseases (CVDs) form the 
common causes of death in the world [1]. The 
timely response and early detection are vital in 
reducing the severity of the health complications 
and saving lives. Nevertheless, conventional 
healthcare infrastructures usually do not have real-
time patient data monitoring and smart analysis, 
which results in a delay in recognizing the critical 
conditions [2]. 

Internet of Things (IoT) and Machine Learning 
(ML) allow continuous monitoring patient vitals 
and forecasting possible health hazards now [3], [6]. 
The current paper suggests an Intelligent Cardiac 
Risk Prediction and Emergency Response System 
that combines real-time monitoring, a machine 
learning-based prediction, and automated 
emergency response. 

The system constantly gathers health parameters 
(heart rate, blood pressure, oxygen level, 
cholesterol) of patients and uses them with a 
machine learning model to forecast cardiac risk. It 
also offers hospital recommendations based on the 
location and emergency notifications so that in 
emergency cases, medical help is provided 
promptly. 

II.     LITERATURE SURVEY 

A number of studies have been suggested in the 
area of healthcare monitoring and prediction of 
heart diseases based on using the IoT and machine 
learning methodologies. The initial systems 
concentrated on real-time prediction with big data 
frameworks, but they demanded big computational 
resources, which restricted their application in 
practice [1]. 

Subsequent strategies proposed patient 
monitoring systems based on sensors and wearable 
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devices, which allow constant monitoring of vital 
parameters [2], [5]. These systems did not however 
have intelligent prediction and would mostly 
depend on threshold-based detection.  

Support vector machines, K-nearest neighbours 
and decision trees are machine learning models that 
have been extensively applied in predicting heart 
diseases [3], [9]. These models can be very accurate, 
but are usually run in offline systems, not connected 
to real-time monitoring systems. 

On the whole, the current systems are either 
monitoring-based or predictive but do not 
adequately incorporate both of them with 
automated emergency response and user-friendly 
interfaces. Such a gap inspires the creation of a 
unified system of real-time cardiac risk prediction 
and emergency handling. 

 

III. METHODOLOGY 

The system with the proposed solution is 
structured and merges real-time data collection, 
prediction based on machine learning, and 
automated emergency response. The general 
workflow will be broken into the following steps: 

A. Data Acquisition and Pre-processing 

The system gathers the health parameters of the 
patient (heart rate, blood pressure, oxygen 
saturation (SpO2), cholesterol, blood sugar) using 
either user interface or IoT-connected sensors. 
Real-time monitoring is made possible by 
constantly updating the gathered data. 

Prior to feeding the data into the prediction model, 
pre-processing is done to enhance the quality of 
data. This involves dealing with missing values, 
normalization of values of the input and elimination 
of noise on sensor readings. These measures 
provide consistency and enhance accuracy of 
predictions. 

B. Machine Learning Model for Risk Prediction 

The system employs the Logistic Regression 
algorithm in cardiac risk prediction which is 
commonly applied in binary classification issues in 
medical applications [3]. The model examines the 

input health parameters and predicts the likelihood 
of a patient being at risk.  

This is further enhanced by majority voting of all 
the trees which gives us the final prediction and 
minimizes overfitting. According to the model 
output, the system produces a cardiac risk score and 
categorizes the condition in three: 

• Normal 
• Moderate Risk 
• High Risk 

C. Risk Evaluation and Emergency Response 

The risk score as predicted is analyzed with pre-
determined threshold values: 

• Risk < 60% → Normal 
• Risk between 60% and 75% → Warning 
• Risk ≥ 75% → Emergency  

In case the system detects a high-risk condition it 
automatically sends an emergency alert. SMS 
notifications are sent to predefined contacts and 
calls made, which means that medical help is not 
delayed by human factors. IoT-based monitoring 
systems have been tested with similar alert-based 
healthcare systems [6]. 

D. Location-Based Hospital Detection 

The system tracks the location of nearby hospitals 
over GPS or the IP-based location tracking to 
support emergency response. The system shows the 
nearest medical facilities and their proximity, which 
allows the user to receive medical attention in case 
of an emergency. 

E. User Interface and AI Assistant 

The dashboard is created using a web-based 
platform, which will facilitate the real-time, 
interactive, and easy-to-use interface to input and 
track patient health information. Additional vital 
parameters (that the user can input) include age, sex, 
type of chest pain, exercise-induced angina, heart 
rate, blood oxygen level (SpO2), blood pressure 
(systolic and diastolic), cholesterol, blood sugar, 
body temperature, and respiratory rate. 

The dashboard has well defined input fields and 
reference ranges to help the user in giving correct 
data. Once the parameters are provided, the user 
may start the prediction with the help of the 
“Analyze Vitals and Predict Risk feature”. 
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It then takes the inputs and presents the result in a 
user-friendly format, such as cardiac risk score and 
health status category (e.g., Normal, Warning, or 
Emergency). Fig. 1 demonstrates the dash board of 
the suggested system with live up to date input 
fields and prediction outputs. 
      The system also has an AI-assistant that is 
responsive to both text and voice, allowing the users 
to get health guidance in a more accessible and user-
friendly way. Other features like emergency contact 
management also add to the usability of the system. 

 
Fig. 1. Dashboard Interface for Patient Vital Input and Cardiac Risk 
Prediction 
 

IV. RESULTS 

The proposed system has been applied to the UCI 
Heart Disease data and has been trained to provide 
cardiac risk prediction with the help of a Logistic 
Regression algorithm. To test the performance of 
the model on unseen data, a train-test split method 
was used to evaluate the model. 

The trained model had a validation accuracy of 
91.67, which implied that it has a high predictive 
ability in classifying cardiac risk using a 
combination of various health parameters. 

A confusion matrix was also created in order to 
determine the classification performance, as it is 
depicted in Fig. 2. Confusion matrix is a 
conventional evaluating classification model 
technique that is used in healthcare applications [3]. 

 

 
Fig. 2  The performance evaluation of the trained Logistic Regression model. 

 
Based on the confusion matrix, it is possible to 

note that the model was able to correctly label 33 
normal cases and 21 high-risk cases and 
misclassified 3 cases in each group. 

The classification report also demonstrates that 
the model also attained precision of 0.92 with recall 
of 0.92 on normal cases and a precision of 0.88 and 
recall of 0.88 on high-risk cases. The model has an 
overall F1-score of around 0.90 which implies a 
balance between precision and recall is good. 

The findings reveal that the Logistic Regression 
model is effective in determining cardiac risk and is 
highly accurate and reliable in classification. 
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This paper introduces an Intelligent Cardiac Risk 

Prediction and Emergency Response System, which 
combines machine learning with user-friendly 
dashboard to monitor health in real-time. The 
Random Forest model used in the system was 
trained on the UCI Heart Disease dataset and was 
used to estimate cardiac risk based on various 
patient parameters.  

The model had a high accuracy of 91.67, which 
indicated that the model performs reliably in terms 
of distinguishing between normal and high-risk 
cases. Introducing a prediction model and 
combining it with an interactive dashboard will 
enable the user to feed in health data and receive 
immediate results in a format that can be easily 
interpreted. 

 
Moreover, the system has built-in automated 

emergency alerts and location-based hospital 
detection, allowing medical help to be received in 
time in critical conditions. Accessibility and 
usability are further improved with the addition of 
an AI-based assistant. Other similar integrated IoT 
and AI-based healthcare systems have demonstrated 
the relevance of integrating monitoring and 
prediction in an attempt to achieve better patient 
outcomes [6] 

Altogether, the suggested system is a good 
solution to early cardiac risk detection, follow-up, 
and quick emergency response. The future research 
can be aimed at advancing the accuracy of 
prediction based on the state-of-the-art machine 
learning or deep learning algorithms and 
incorporate wearable gadgets as the real-time data 
collection tool.  
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