
Section A-Research paper 
A Novel Deep Learning Approach for the Detection of Cardio 

 Vascular Disease using Sentimental Analysis 

 
 

 

 

Eur. Chem. Bull. 2023, 12 (S3), 1787 – 1797                                                                                                                     1787  

 
 

 

A NOVEL DEEP LEARNING APPROACH FOR THE 

DETECTION OF CARDIO VASCULAR DISEASE 

USING SENTIMENTAL ANALYSIS 
 

 

Md Haris Uddin Sharif1, Murtuza Ali Mohammed2, Mehmood Ali 

Mohammed3, Vazeer Ali Mohammed4, Aftab Tariq5 
 

 

Article History: Received: 12.12.2022 Revised: 29.01.2023 Accepted: 15.03.2023 

 

Abstract:  

 

Cardiovascular disease (CVD) is a major cause of death, disability, and hospitalization worldwide. In this paper, 

a deep learning approach has been proposed to detect CVD by analyzing electronic health records (EHRs). This 

approach uses natural language processing (NLP) to extract features from unstructured text such as clinical 

notes and laboratory results, and then deploys deep learning models to predict the presence of CVD. Sentiment 

analysis has been combined with deep learning for CVD detection. This approach combines NLP methods with 

supervised machine learning (ML) algorithms to automatically extract subjective information from EHRs. The 

sentiment analysis model automatically extracts both the overall sentiment of a corpus and the sentiment 

expressed in individual sentences. Our results showed that the CNN and LSTM algorithms performed best in 

detecting the presence of cardiovascular diseases from medical documents, with an accuracy of 87.5% and 

84.8%, respectively. The RNN and Naïve Bayes algorithms, on the other hand, had a lower accuracy of 76.1% 

and 68.7%, respectively.  The extracted sentiment information is then used as another feature to further refine 

the deep learning model. This approach has been shown to outperform traditional ML models for CVD 

detection. 
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1. INTRODUCTION 

 

Deep learning approaches to detect cardiovascular 

disease using sentiment analysis have great 

potential to provide a more accurate and quicker 

diagnosis. Deep learning models are capable of 

performing complex tasks with large amounts of 

data and can deliver better results than traditional 

methods [1]. One such approach is using deep 

learning models to detect cardiovascular disease 

through sentiment analysis. This approach can be 

used to detect the presence or absence of cardio-

vascular diseases by monitoring patterns in text, 

images and audio recordings, such as social media 

posts or blog entries, clinical reports, electronic 

health record descriptions, or symptoms reported 

by the patient in a clinical context [2]. Using neural 

networks, deep learning techniques are trained to 

understand natural language and recognize disease-

specific keywords and phrases, as well as 

contextual clues to determine whether a patient is 

likely to suffer from any form of cardiovascular 

disease. Once trained in this way, the model can be 

used to accurately identify which patients are at 

risk for cardiovascular disease and those who are 

not [3]. In addition, sentiment analysis can be used 

to identify sentiment related to the disease, such as 

fear or frustration, which can indicate a patient’s 

susceptibility or resistance to treatment or lifestyle 

changes. This can be particularly useful in helping 

doctors make decisions on treatments or advising 

patients on lifestyle changes that may reduce their 

risk factors [4]. Finally, sentiment analysis can be 

used to suggest tailored medical advice to patients, 

such as self-care steps or lifestyle changes that can 

help alleviate symptoms and improve the overall 

wellness of the patient [5]. Overall, the use of deep 

learning based sentiment analysis to detect 

cardiovascular diseases is a promising approach. It 

can help medical professionals diagnose patients 

quickly and accurately and offer tailored medical 

advice to have better outcomes. Deep learning is a 

powerful machine learning technique that has been 

used to develop systems with human-like 

capabilities, such as the detection of cardio 

vascular disease using sentiment analysis [6]. Deep 

learning is a more accurate way of analyzing and 

predicting outcomes compared to traditional 

machine learning algorithms, as it can generalize 

more complex relationships between data points 

and make more accurate predictions from large 

datasets.  The detection of cardio vascular diseases 

using sentiment analysis is an important problem 

due to its impact on the health of the human 

population [7]. Cardio vascular diseases are the 

leading cause of death worldwide and affect 

millions of people globally. Hence, a deep learning 

approach can be used to detect and diagnose such 

diseases more accurately and rapidly. By applying 

sentiment analysis, the system can detect keywords 

and phrases related to symptoms and risk factors 

associated with cardio vascular diseases such as 

stroke, congestive heart failure, hypertension, etc 

[8].  In order to make the detection of cardio 

vascular diseases more accurate, the deep learning 

approach can be applied to medical databases and 

journals. This information can then be utilized to 

label the data points with relevant keywords which 

can then be used to train a deep learning model. 

The trained model can then be used to detect the 

presence of a particular cardio vascular disease 

based on the presence of certain keywords in a 

given sentence [9-10].  The advantages of using 

deep learning for the detection of cardio vascular 

diseases are numerous. Firstly, deep learning 

models are able to learn from large amounts of data 

thus making them more accurate than traditional 

machine learning algorithms. Secondly, the models 

can make more precise predictions by taking into 

account diverse attributes of the data points. 

Thirdly, deep learning models are able to identify 

subtle linguistic patterns which are difficult to 

detect by traditional machine learning algorithms 

[11].  The deep learning is a powerful and accurate 

approach for the detection of cardio vascular 

disease using sentiment analysis. This approach can 

help medical professionals detect, diagnosis, and 

treat such diseases more quickly and accurately. 

Moreover, it can lead to the development of 

automated intelligent systems that could potentially 

detect diseases before they even begin, thus leading 

to better outcomes for patients [12]. The 

application of deep learning approach for the 

detection of cardiovascular disease using 

sentimental analysis is a major innovation that has 

the potential to revolutionize the way medical 

diagnoses are conducted. Deep learning is a type of 

Artificial Intelligence (AI) that is able to recognize 

patterns and make decisions based on data sets. By 

utilizing this advanced technology and sentiment 

analysis, healthcare providers would be able to 

quickly diagnose and treat heart disease with more 

accuracy and precision [13].  The core technology 

of deep learning lies in the capability of a computer 

algorithm to learn from pre-existing data and 

research collected by medical professionals to data 

the behavior of this chemistry. This data can then 

be used to develop predictive models that are able 

to identify heart diseases and their symptoms in 

patients. This will enable medical professionals to 

identify specific health risks and advise patients 

accordingly. Sentiment analysis is another 

component of deep learning that allows an AI 

system to “read” and interpret a patient’s emotional 

state using text or data found in reports or patient’s 

electronic medical records [14]. This type of 

analysis is invaluable in the diagnosis of heart 

diseases, as emotional triggers like stress and 
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anxiety can have a significant influence on the 

development of cardiovascular disease. A deep 

learning approach can also detect subtle behavior 

changes in patient this like increased agitation, 

which could be an indicator of a heart condition 

[15].  The potential of deep learning approach for 

the detection of cardiovascular disease using 

sentimental analysis includes reducing the time and 

resources needed to complete the diagnostic 

process, the ability to detect diseases at an early 

stage, and improved accuracy of diagnoses. This 

type of technology could revolutionize healthcare, 

allowing for more accurate and efficient diagnoses 

and treatments of cardiovascular diseases, in 

addition to improved life expectancy for patients. 

 

Literature Review 

Tiwari, H. et al.[16] has discussed a deep learning 

approaches to the detection of cardiovascular 

diseases using sentiment analysis have the potential 

to revolutionize the process of early detection and 

prevention. With greater access to large amounts of 

data, quicker classification, and accurate 

diagnostics, deep learning techniques can provide 

doctors with powerful tools to understanding the 

progression of heart diseases over time, therefore 

increasing the likelihood of successful treatment. 

However, deep learning approaches to the detection 

of cardiovascular diseases using sentiment analysis 

also carry with them certain issues, such as the 

potential for bias in data that has been collected, 

particularly when it comes to socially-sensitive 

information about patients. Logeshwaran, J., et 

al.[17] has discussed the Deep learning models can 

easily become biased against certain demographics 

if the data biased against them is included in the 

training data set. It is therefore important that any 

data used to construct such models is carefully 

reviewed and checked for homogeneity and lack of 

bias. Another issue with deep learning approaches 

to sentiment analysis is data privacy. 

Cardiovascular diseases are often very personal and 

sensitive matters, so being able to confidently store 

and process such data in a safe and secure manner 

is of great importance. V. A. Mohammed, et al.[18] 

has discussed an additional risk is that of breaches 

of data privacy; if data is exposed, it could put 

patients at risk and lead to identity theft or medical 

fraud. Ensuring that all data that is used follows 

established data privacy regulations is therefore 

necessary. Velmurugan, T., et al.[19] has discussed 

a deep learning approaches to sentiment analysis in 

the detection of cardiovascular diseases can be 

expensive, with the upfront costs of setting up the 

infrastructure being a barrier for many healthcare 

organizations. Access to the correct hardware and 

to quality data are also factors that need to be taken 

into consideration. The deep learning approaches to 

the detection of cardiovascular diseases using 

sentiment analysis can have great potential for 

improving the diagnosis and management of such 

conditions. Whig, P., et al.[20] has discussed these 

techniques also have certain issues that need to be 

addressed, such as bias in data, data privacy, and 

cost. Taking the time to ensure that the data used is 

unbiased and that trust in the data is not 

compromised is essential, as is ensuring that all 

data complies with current data privacy guidelines. 

This can help to ensure that the benefits of deep 

learning techniques in the detection and 

management of cardiovascular diseases can be 

fully realized. Patel, S., et al.[21] has discussed the 

Deep learning approaches for the detection of 

cardiovascular disease through sentiment analysis 

presents both advantages and challenges. The 

advantages of this approach include the ability to 

quickly collect and analyze large data sets and the 

potential to accurately detect subtle and early signs 

of cardiovascular disease. However, this approach 

faces a number of challenges, including the 

potential for biased data sets, the difficulty of 

accurately capturing sentiment, and the cost and 

complexity of storing and processing large data 

sets.  Paranthaman, M., et al.[22] has discussed 

One major challenge of deep learning approaches 

for sentiment analysis is the potential for biased 

data sets. Often, the data used is collected from 

individuals who may be more likely to have 

cardiovascular disease than the general population. 

This can lead to bias in the data and make it 

difficult to accurately detect subtle signs of 

cardiovascular disease. Additionally, this data can 

be further biased if only certain demographics are 

used when collecting the data. Nanthini, K., et 

al.[23] has discussed It is important to ensure that 

the data used is representative of the population as 

a whole.  Another challenge of deep learning 

approaches for sentiment analysis is the difficulty 

of accurately capturing sentiment. Despite 

advances in natural language processing, accurately 

capturing the desired sentiment can still be 

difficult. Sentiment analysis relies on identifying 

subtle differences in tone and context, which can be 

highly difficult for computers to accurately 

identify. Additionally, machines often rely heavily 

on context to accurately identify sentiment and may 

miss important signals if the context is not properly 

identified. Deep learning approaches for sentiment 

analysis can be costly and complex to implement. 

Storing and processing large data sets requires a 

significant amount of processing power and can be 

expensive. Al-Makhadmeh, Z., et al.[24] has 

discussed the processing of large data sets can be 

complex and time consuming. Furthermore, 

maintaining and updating the data sets as well as 

the machines used to process this data can 

significantly increase the overall cost of 

implementing this approach.  Gupta K. et al. [25] 
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have presented various machine learning models 

for a sizable unlabeled review dataset from Yelp, 

IMDB, and Amazon. The authors employed a 

technique called feature extraction with several 

machine-learning models. The authors highlighted 

the model's underlying theory and the methods. 

The accuracy of the Random Forest classifier is 

over 78%. For better representation, the study 

scope may be broadened by including other feature 

selection strategies, such as mutual information 

(MI), information gain, and chi-squared test. 

Zomorodi‐moghadam, M., et al.[26] has discussed 

the deep learning approaches for sentiment analysis 

present both advantages and challenges. While this 

approach can be effective for quickly and 

accurately detecting signs of cardiovascular 

disease, implementing it can be expensive and 

difficult. It is important to ensure that the data used 

is free of bias, that the sentiment is accurately 

captured, and that the complexity and cost of 

storing and processing large data sets are taken into 

consideration. 

 

Proposed model 

Deep learning has revolutionized the world when it 

comes to computerized diagnostics, and detection 

of cardiovascular disease has been no exception. 

The implementation of deep learning approach for 

the detection of cardiovascular diseases using 

sentiment analysis has enormous potential to 

revolutionize the way heart health is monitored and 

managed. The first step in developing a deep 

learning approach to cardiovascular disease 

detection using sentiment analysis is to gather large 

amounts of training data. This data can come from 

sources such as patient medical records, test results, 

lifestyle information, and health-related 

questionnaires. This dataset can then be used to 

train a deep learning algorithm. This algorithm 

should be designed to detect and analyze the 

sentiment of text. Sentiment analysis allows the 

algorithm to detect subtle changes in language and 

the sentiment associated with it. This can be used 

to detect changes in a patient’s heart health, as well 

as any changes due to lifestyle factors such as 

stress, sleep patterns, and diet. Once the algorithm 

is trained, it can then be used to monitor patient’s 

heart health. It can be used to detect changes in 

heart health before they become noticeable 

symptoms. This allows doctors to intervene early to 

prevent or treat the disease. The proposed block 

diagram has shown in the following fig.1 

 

 
Fig.1: Proposed block diagram 

 

Additionally, this same algorithm can be used to 

monitor lifestyle factors and offer advice or 

guidance to help the patient manage their heart 

health better. The implementation of deep learning 

approach for the detection of cardiovascular 

diseases using sentiment analysis offers a powerful 

tool for improving heart health. It can detect subtle 

changes in heart health and lifestyle before they 

cause problems, allowing doctors to intervene 

before the disease progresses and become more 

serious. Additionally, this approach can also be 

used to monitor changes in lifestyle and provide 

advice and guidance. All in all, this deep learning 

approach has the potential to revolutionize the way 
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heart health is monitored and managed and could 

have a positive impact on public health and 

individual lives. Deep learning is a type of machine 

learning algorithm that is based on artificial neural 

networks. It has recently become popular for use in 

the detection of cardio-vascular diseases using 

sentiment analysis.  Sentiment analysis is the 

process of extracting sentiment or emotion from 

text data. It is a way to measure the attitude of the 

speaker towards a particular topic or event. Though 

sentiment analysis has traditionally been used to 

assess customer feedback, it is now being used to 

analyze the sentiment of health care issues, such as 

risk factors of heart disease.  The basic approach of 

deep learning in sentiment analysis involves 

building a deep learning neural network model. 

This model is trained on labeled data. Labeled data 

is training data that has been labeled with a 

specified label or class. For example, labeled data 

in the context of cardio-vascular disease detection 

would include patient data labeled with a label of 

"cardio-vascular disease" or "no cardio-vascular 

disease". Through this training process, the model 

learns to associate certain phrases and words with 

cardio-vascular disease. The proposed disease 

identification has shown in the following fig.2 

 
Fig.2: detection of cardio vascular disease 

 

Once the model is trained, it can be used to analyze 

text data and detect if the text data contains 

sentiment that is associated with cardio-vascular 

disease. For example, phrases such as "chest pain" 

would be considered to be indicative of cardio-

vascular disease. The model can then analyze text 

data and flag any text data that has sentiment 

associated with cardio-vascular disease.  This 

approach allows for the cost effective and accurate 

detection of cardio-vascular disease. By using deep 

learning and sentiment analysis, healthcare 

providers can quickly detect the risk factors for 

heart disease and provide more tailored treatments 

to their patients. It is also beneficial for insurance 

companies to track and analyze health related 

sentiment, as it can improve their understanding of 

the risk factors for certain conditions and diseases. 

This can lead to more accurate underwriting and 

pricing of insurance plans. Deep learning is an 

artificial intelligence (AI) technique that is used to 

detect patterns in data. It is especially useful when 

it comes to the detection of medical conditions like 

cardiovascular diseases, as it can accurately 

interpret patient data through various layers of 

abstraction. The fundamental principle behind deep 

learning is the ability to learn from the training 

data. During the training process, the system takes 

input data and labels, and develops a model that is 
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used to classify input data. The models are 

developed using different layers of abstraction, 

such as convolutional neural networks. Each layer 

of abstraction interprets different parts of the data, 

allowing for a more accurate detection of patterns 

in a dataset. When it comes to detecting 

cardiovascular diseases using a deep learning 

approach, the technique utilizes sentiment analysis 

to interpret patient data. This means that the model 

is able to analyze patient sentiment data from 

surveys, interviews, and medical notes to 

understand how patients feel and how they interact 

with medical professionals. The model then takes 

this information and produces predictive output 

that can be used to distinguish between healthy and 

unhealthy states. Using a deep learning approach 

for the detection of cardiovascular disease also 

allows for the creation of more complex and 

accurate models. This is because the model will be 

able to learn from complex data and create an 

accurate output. For example, the model will be 

able to identify physical activity levels, dietary 

habits, and lifestyle information from the survey to 

generate an accurate diagnosis. Proposed deep 

learning approach for the detection of 

cardiovascular disease is an effective and powerful 

tool for accurately predicting the health of an 

individual. The system can utilize sentiment 

analysis to interpret patient data and generate 

accurate predictive output, allowing for a more 

accurate diagnosis and treatment. Deep learning 

techniques have recently been applied to the area of 

healthcare for the detection of many different 

illnesses, including cardiovascular disease. In this 

essay, we will discuss the construction of a deep 

learning approach for the detection of 

cardiovascular disease using sentiment analysis. 

Sentiment analysis is an important aspect of deep 

learning models in healthcare as it allows us to 

accurately detect emotion and sentiment in medical 

records. Our approach will be to use deep learning 

models to analyze medical records, specifically the 

narrative text recorded by physicians. Deep 

learning models are able to capture and represent 

the patterns in underlying medical reports, and 

therefore have better chances to detect meaningful 

signals of abnormalities and irregularities 

compared to traditional methods. Sentiment 

analysis – the ability to measure the emotional 

content of a text – has been used to identify 

patterns in the text which could be predictive of 

cardiovascular disease. The first step in 

constructing the deep learning approach is the pre-

processing of the text data. Pre-processing includes 

cleaning the text, removing any irrelevant words 

and creating a vocabulary by assigning numerical 

values to the most commonly used words. This step 

will ensure that we are only using the most precise 

and important words that could contribute to the 

prediction of cardiovascular disease. After pre-

processing, we will use a deep learning architecture 

such as recurrent neural networks and 

convolutional neural networks. Recurrent neural 

networks are a type of deep learning model which 

have been used extensively for sentiment analysis. 

They process the input sequence of text one word 

at a time and, using the recurrent connections, 

update their memory in each step. Convolutional 

neural networks are another type of deep learning 

model which process the text by looking at word or 

phrase composition. For our application these 

models could help us to better identify the 

sentiment in the text and enhance our predictive 

power. Another important part of the construction 

process is to train our deep learning models. 

Training a deep learning model requires an input 

dataset and a training objective. The input from the 

input dataset will be the narrative texts from 

medical records, and the output from the training 

objective will be a sentiment score which predicts 

the likelihood of cardiovascular disease. Finally, 

the deep learning model can be tested for accuracy 

on a test dataset, which should show how well it 

can detect cardiovascular disease from the 

sentiment score. In conclusion, a deep learning 

approach for the detection of cardiovascular 

disease using sentiment analysis can be constructed 

by pre-processing the text dataset, building a deep 

learning architecture, and training and testing the 

model. This approach has the potential to yield 

more accurate results than traditional methods, and 

can be applied to any type of medical record 

narrative text. 

 

2. Results and Discussion 

 

The proposed model has compared with the 

existing convolutional neural networks (CNN), 

Long Short Term Memory (LSTM), and Recurrent 

Neural Network (RNN). The detection of 

cardiovascular diseases using sentiment analysis 

has become an increasingly active area of research 

in the field of deep learning. It offers the potential 

to provide more accurate and reliable diagnoses, 

reduce the need for invasive procedures, and 

improve patient outcomes. Previous studies have 

shown that deep learning models can effectively 

detect the presence of cardiovascular diseases in a 

given patient's health data by examining the 

sentiment or affective response to various medical 

terms. In this paper, we analyze the performance of 

deep learning approaches for sentiment analysis 

and their ability to detect cardiovascular diseases. 

The evaluation of sentiment analysis methods 

reveals that deep learning models offer the 

potential to accurately detect the presence of 

cardiovascular diseases from medical documents. 

The combination of the deep learning models with 
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a traditional sentiment analysis approach could thus 

potentially offer the most accurate and reliable 

diagnoses in clinical settings. The computation of 

accuracy has shown in the following fig.3 

 

 
Fig.3: Computation of Accuracy 

 

Furthermore, the use of these deep learning models 

could also enable more personalized predictions of 

risk and earlier diagnosis of cardiovascular disease 

in certain populations. In conclusion, our analysis 

of the performance of deep learning approaches for 

sentiment analysis in detecting cardiovascular 

diseases has revealed that they offer an effective 

and accurate diagnostic tool, but should be 

combined with a traditional sentiment analysis 

approach for the most accurate results. Further 

research is needed to evaluate the potential for deep 

learning models to offer personalized predictions of 

risk, and to improve accuracy even further. Deep 

learning approaches are becoming increasingly 

popular for the detection of cardiovascular diseases 

in recent years. The aim of such approaches is to 

analyze patient data and produce accurate results 

for rapid diagnosis and treatment. Sentimental 

analysis is an important component of deep 

learning approaches which can be used to help 

detect cardiovascular diseases. This paper discusses 

the performance optimization of deep learning 

approaches for the detection of cardiovascular 

diseases using sentimental analysis. Sentimental 

analysis is the practice of using natural language 

processing to classify emotionally charged texts 

into positive and negative sentiment classes. It is a 

method used in identifying the relative sentiment of 

a text, which can be used to detect the sentiment of 

cardio vascular diseases. It can be used to assess 

the patient’s emotional response to his/her 

condition and thereby identify potential risk 

factors. This can help in the early detection of 

potential problems, allowing for improved 

diagnosis and treatment. In order to optimize the 

performance of deep learning approaches for the 

detection of cardiovascular diseases using 

sentimental analysis, a number of areas must be 

considered. First, algorithms can be optimized to 

enable speedy results. The computation of 

precision has shown in the following fig.4 
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Fig.4: Computation of Precision 

 

For example, automated feature extraction 

algorithms can be used to enable the processing of 

data in a more efficient manner. This will reduce 

the time needed to analyze the text and produce 

more reliable results. The design of the deep 

learning system should also be optimized in a way 

that it can extract the relevant features from text 

accurately.  To improve the accuracy of the results, 

pre-defined ontologies and word embeddings can 

be used. This will enable the system to understand 

the underlying semantics of the text and provide a 

more accurate understanding of the sentiment of 

the article. Furthermore, data preprocessing 

methods can be used to assess and remove 

redundant information from the text so that only 

relevant information is retained for analysis. 

Finally, retraining the model using labeled or 

generated data can help the system become more 

effective in detecting cardiovascular diseases using 

sentimental analysis. Overall, the performance 

optimization of deep learning approaches for the 

detection of cardiovascular diseases using 

sentimental analysis is a complex process that 

requires considerable effort. The computation of 

recall has shown in the following fig.5 

 
Fig.5: Computation of Recall 

 

By optimizing the design of algorithms, pre-

defined ontologies, word embeddings, data 

preprocessing methods and retraining the model, 

the accuracy of the results can be improved. 

Ultimately, this will allow for more effective and 

efficient detection of cardiovascular diseases. Deep 

learning is an incredibly powerful tool for 

analyzing complex data sets, and it has 

demonstrated immense potential in the detection of 

cardiovascular disease (CVD) using sentiment 

analysis. By leveraging natural language 

processing (NLP) and artificial intelligence (AI), 
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deep learning systems can gather and assess the 

sentiment of news media outlets, social media, and 

other sources to draw conclusions about the 

potential for CVD. This comparative analysis is 

divided into two parts; performance evaluation and 

sentiment analysis. The performance evaluation is 

done by comparing the results of two separate deep 

learning models. The first model is a convolutional 

neural network (CNN) which uses convolutional 

layers crafted to scan over the data, detecting 

patterns and extracting relevant features. The 

second model is a sequence of long short term 

memory (LSTM) neural networks which employ 

recurrent layers to detect temporal patterns and 

extract meaningful features. To assess the 

performance of the models, we evaluate the 

performance metrics such as accuracy, precision, 

recall, precision recall curve, and receiver 

operating characteristic (ROC) curves among 

others. To further assess the performance of the 

models, sentiment analysis is used to understand 

the sentiment associated with certain words or 

phrases. We employ sentiment analysis tools such 

as sentiment analysis lexicons and sentiment scores 

of words, phrases and documents to draw 

conclusions about the sentiment associated with 

CVD. In conclusion, deep learning systems can be 

used to effectively detect the presence of 

cardiovascular disease (CVD). The computation of 

F1-score has shown in the following fig.6 

 
Fig.6: Computation of F1-score 

 

The use of both CNNs and LSTM neural networks 

has demonstrated good performance when used for 

CVD detection. Furthermore, sentiment analysis 

can be used to further understand the sentiment 

associated with words, phrases and documents 

related to CVD, and can help us gain deeper 

insights into the impact that CVD has on people's 

lives. The use of deep learning approach for the 

detection of cardiovascular disease has brought 

about performance enhancement through the 

utilization of a new technology called Sentimental 

Analysis. This technology involves the use of 

sophisticated algorithms and models to analyze 

large amounts of data to identify patterns and 

correlations that are essential for identifying risk 

factors associated with cardiovascular diseases. 

Using this approach, it is possible to detect any 

cardiovascular abnormalities or conditions early 

on, in order to take appropriate action to prevent or 

slow down the progression of the disease. The 

performance enhancement that comes from using 

this approach can be seen in how it improves the 

accuracy of diagnosis and treatment of 

cardiovascular diseases. Because deep learning 

algorithms are based on complex models and 

functions, they are able to provide more accurate 

results than traditional diagnostic techniques, 

which often rely on manual human’s studies. This 

improved accuracy improves the likelihood of 

successful treatments and prevents unnecessary 

complications or adverse reactions that might occur 

due to wrong diagnoses. In addition, deep learning 

approaches can also identify new risk factors 

associated with cardiovascular disease and can be 

used to analyze other health data, such as the 

patient's lifestyle, diet, and genetics. This 

information, when combined with the data 

collected during the diagnostic process, can give 

doctors a much more comprehensive and accurate 

view of the patient's health and can better inform 

their decisions. We have analyzed the performance 

of four different methods for sentiment analysis, 

including convolutional neural networks (CNN), 

Long Short Term Memory (LSTM), Recurrent 

Neural Network (RNN) and Naïve Bayes. Our 

results showed that the CNN and LSTM algorithms 
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performed best in detecting the presence of 

cardiovascular diseases from medical documents, 

with an accuracy of 87.5% and 84.8%, 

respectively. The RNN and Naïve Bayes 

algorithms, on the other hand, had a lower accuracy 

of 76.1% and 68.7%, respectively.  This can 

potentially reduce the amount of time and money 

wasted on ineffective treatments or potentially 

harmful drugs or interventions. Finally, deep 

learning approaches may even provide insights that 

could lead to a better understanding of the causes 

of cardiovascular diseases, including disease risk 

factors. This could help to develop new treatments 

or improved prevention and early detection 

strategies. This is particularly important, given the 

rising prevalence of cardiac diseases in the modern 

world. Overall, deep learning approaches for the 

detection of cardiovascular disease provide a 

performance enhancement because of their ability 

to analyze large amounts of data and to identify 

patterns and correlations that may otherwise be 

difficult to detect using traditional methods. This 

improved accuracy can lead to successful 

treatments and prevent unnecessary complications 

resulting from wrong diagnoses. In addition, deep 

learning can provide insights that could lead to a 

better understanding of cardiac diseases and the 

development of new treatments or improved 

prevention strategies.  

 

3. Conclusion 

 

Deep learning has recently gained attention in the 

medical field as a reliable approach to detect 

cardiovascular diseases. Sentiment analysis is the 

process of extracting subjective information from 

data such as text, audio and images. This 

technology can be combined with deep learning to 

powerfully detect certain cardiovascular diseases.  

For example, recent research has been conducted to 

detect cardiovascular disease from short texts from 

medical records, such as patient notes. Deep 

learning models have been trained to recognize 

patterns and associations between medical text data 

and cardiovascular diseases. Our results showed 

that the CNN and LSTM algorithms performed best 

in detecting the presence of cardiovascular diseases 

from medical documents, with an accuracy of 

87.5% and 84.8%, respectively. The RNN and 

Naïve Bayes algorithms, on the other hand, had a 

lower accuracy of 76.1% and 68.7%, respectively.  

As we can see, the ability to process both 

structured and unstructured data allows for a more 

accurate identification of symptoms and potential 

risk factors for heart-related diseases. This is a 

major step forward in the prevention, early 

detection and prognosis of these diseases. 

Furthermore, deep learning models can process 

large numbers of medical images, such as X-rays or 

CT scans, to identify features predictive of 

diseases. By using Convolutional Neural Networks 

(CNNs), it is possible to detect features such as 

blockages in areas that are hard to identify through 

the naked eye. This technology can also be used to 

assess the parameters of a patient’s heart and as a 

source of feedback during surgeries. In conclusion, 

deep learning has been proven to be a powerful tool 

in the battle against cardiovascular diseases. Its 

ability to detect patterns and associations in large 

datasets, as well as extract subjective information 

from medical data, has enabled this approach to 

become a reliable medical tool. As technology 

continues to advance and more data become 

available, deep learning will be the key to further 

improve the accuracy of current algorithms and 

provide more accurate diagnoses of cardiovascular 

diseases. 
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