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Abstract 
Cardiovascular sickness is a major reason of dreariness and mortality in the present living style. Distinguishing proof of cardiovascular ailment is an imperative yet an intricate errand that should be performed minutely and proficiently and the right robotization would be exceptionally attractive. Everyone can’t be equivalently skilled thus as specialists. All specialists can’t be similarly talented in each sub claim to fame and at numerous spots we don’t have gifted and authority specialists accessible effortlessly. A mechanized framework in therapeutic analysis would upgrade medicinal consideration and it can likewise lessen costs. In this exploration, we have planned a framework that can proficiently find the tenets to foresee the risk level of patients in view of the given parameter about their health. The main contribution of this study is to help a non-specialized doctor to make correct decision about the heart disease risk level. The rules generated by the proposed system are prioritized as Original Rules, Pruned Rules, rules without duplicates, Classified Rules, Sorted Rules and Polish. The execution of the framework is assessed as far as arrangement precision and the outcomes demonstrates that the framework has extraordinary potential in anticipating the coronary illness risk level all the more precisely.
1.0 Introduction 
1.1 Background of the Study
Kenya - The Kenyan have a Cardiac Society which is the voice for all those working in the fields of cardiovascular care and research in Kenya and its environs; they aim to represent and support both the professionals who work in cardiology and the patients for whom they want to encourage the best possible treatment. They are committed to enhancing and maintaining the highest standards in training, education and research and to set standards of clinical excellence for the benefit of patients. 

Nigeria – The Nigerian Heart Foundation are to promote the health and social wellbeing of Nigerians especially in the areas of prevention and treatment of heart and allied diseases. They organize International, National and Local Conferences, Seminars, Workshops and participate in fora on topics related to heart diseases. They disseminate up-to-date information on heart and other related diseases. They try to establish and administer research fund and also create awareness, educate and enlighten the public on a behavioral modification for the prevention of heart diseases and other cardiovascular diseases.

South Africa – The heart and stroke foundation in South Africa promotes cardiovascular health and cerebrovascular health through advocacy, influencing policy, providing information, tools, and support which empowers people to adopt healthy lifestyles and seek appropriate care early in the manifestation of the disease and assist in making healthier choices easy. Their involvement in advocacy work to influence health and fiscal policy development is an exciting journey and their venture into the research space is even more exciting.

1.2 Problem statement
Many hospital information systems are designed to support patient billing, inventory management and generation of simple statistics. Some hospitals use decision support systems, but they are largely limited. They can answer simple queries like “What is the average age of patients who have heart disease?”, “How many surgeries had resulted in hospital stays longer than 10 days?” However, they cannot answer complex queries like “Identify the important preoperative predictors that increase the length of hospital stay” and “Given patient records, predict the probability of patients getting a heart disease.” Clinical decisions are often made based on doctors’ intuition and experience rather than on the knowledge-rich data hidden in the database. This practice leads to unwanted biases, errors and excessive medical costs which affects the quality of service provided to patients. Wu, et al proposed that integration of clinical decision support with computer-based patient records could reduce medical errors, enhance patient safety, decrease unwanted practice variation, and improve patient outcome. 

- Poor diagnosis

- Death rate due to heart problems

- Medicals errors

- Excessive medical costs

1.3 Objectives of the study
1.3.1   Overall goal: to design and develop a heart prediction system
1.3.2   Specific Research Objectives 
· To find out traditional challenges patients’ status in handling heart disease

· To determine the benefits of heart disease prediction system

1.4 Research Questions
· What are the traditional challenges patient’s status in handling heart disease?

· What are the benefits of heart disease prediction system?

1.5 Scope of the study 

This project aims to provide a web platform to predict the occurrences of disease on the basis of various symptoms. The user can select various symptoms and can find the diseases with their probabilistic figures.
1.6 Significance of the study 

The SGD goal for this project is to ensure healthy lives and promote wellbeing. Major progress has been made in improving the health of millions of people, increasing life expectancy, reducing maternal and child mortality and fighting against leading communicable diseases. However, progress has stalled or is not happening fast enough with regard to addressing major diseases, such as malaria and heart diseases, while at least half the global population does not have access to essential health services and many of those who do suffer undue financial hardship, potentially pushing them into extreme poverty. Concerted efforts are required to achieve universal health coverage and sustainable financing for health, to address the growing burden of non-communicable diseases, including mental health, and to tackle antimicrobial resistance and determinants of health such as air pollution and inadequate water and sanitation.
2.0 Literature Review 
2.1 Introduction 

K.M. Al-Aidaroos, A.A. Bakar and Z. Othman have conducted the research for the best medical diagnosis mining technique. For this author compared Naïve Baeyes with five other classifiers i.e. Logistic Regression (LR), KStar (K*), Decision Tree (DT), Neural Network (NN) and a simple rule-based algorithm (ZeroR). For this, 15 real-world medical problems from the UCI machine learning repository (Asuncion and Newman, 2007) were selected for evaluating the performance of all algorithms. In the experiment it was found that NB outperforms the other algorithms in 8 out of 15 data sets so it was concluded that the predictive accuracy results in Naïve Baeyes is better than other techniques. JyotiSoni, Ujma Ansari, Dipesh Sharma and SunitaSoni have done this research paper into provide a survey of current techniques of knowledge discovery in databases using data mining techniques that are in use in today’s medical research particularly in Heart Disease Prediction. Number of experiment has been conducted to compare the performance of predictive data mining technique on the same dataset and the outcome reveals that Decision Tree outperforms and sometime Bayesian classification is having similar accuracy as of decision tree but other predictive methods like KNN, Neural Networks, Classification based on clustering is not performing well. (JyotiSoni, Ansari, Sharma, & Soni, 2011)

M.A.NisharaBanu, B Gomathy used medical data mining techniques like association rule mining, classification, clustering I to analyze the different kinds of heart based problems. Decision tree is made to illustrate every possible outcome of a decision. Different rules are made to get the best outcome. In this research age, sex, smoking, overweight, alcohol intake, blood sugar, hear rate, blood pressure are the parameters used for making the decisions. Risk level for different parameters are stored with their id’s ranging (1-8). ID lesser than of 1 of weight contains the normal level of prediction and higher ID other than 1 comprise the higher risk levels. K-means clustering technique is used to study the pattern in the dataset. The algorithm clusters information into k groups. Each point in the dataset is assigned to the closed cluster. Each cluster center is recomputed as the average of the points in that cluster. (NisharBanu, MA; Gomathy, B, 2013)

2.2 Literraure revew on based on the specific research objectives 

2.2.1 Traditional challenges patients’ status in handling heart disease


- Failure to Make Risk Factor Modifications - Moving care upstream requires fundamental improvements in modifying cardiovascular risk factors. However, there are concerning trends in these risk factors such as increasing prevalence of diabetes mellitus and childhood obesity and hypertension rates of 46% in adults (according to a new definition of hypertension) Additionally, although traditional cigarette use has declined, a smoking and vaping, which both negatively impact blood pressure control, remain prevalent.

- Failure to Elicit and Follow People’s Goals and Needs - Beyond specific clinical and public health interventions, there are opportunities to better involve and engage people in their cardiovascular health. There are specific engagement challenges for patients with multiple comorbidities or serious illness. However, implementation has shown that engaging people and their caregivers can both improve value and ensure that care meets people’s preferences and goals.

- Failure to Diagnose - Despite progress, 20% to 40% of heart attacks occur in patients previously undiagnosed with CVD. Without accurate diagnosis, a patient will not receive the needed advice, treatment, and management. Diagnostic errors may also occur; the National Academy of Medicine found that 10% of deaths in the United States are the result of diagnostic errors, and most people will experience at least 1 diagnostic error in their lifetime.

- Failure to Use Proven First-Line Treatments - Although substantial variability exists across study populations, all studies show substantial gaps in the use of recommended first-line treatments. This has implications for the management of CVD risk factors.
- Failure to Use Advanced Treatments - Gender, racial, socioeconomic, and geographic disparities also exist with regard to access to advanced medical therapies, such as left ventricular assist device implantation and cardiac transplantation, for patients with severe heart failure. Experiences from clinicians and patients suggest significant logistical challenges in obtaining access to advanced treatments for cases when medically indicated. Access challenges may further vary, depending on people’s insurance coverage.
- Failure to Provide Supportive Care - Compared with patients with other advanced illnesses, patients who die of cardiovascular causes also are more likely to incur high end-of-life costs, are more symptomatic, and are less likely to die at home and to receive high-quality palliative care. Although decision making is complicated by the fact that cardiovascular death is less predictable than death resulting from most other chronic diseases, the number of cardiovascular deaths occurring at home or in hospice has increased over the past 15 years, but the trend is leveling off, and the largest number of deaths still occur in a medical facility.
2.2.2 The benefits of heart disease prediction system

- It prepares a history Database for the patient and the doctor – this is where the symptoms of the patients are recorded with the treatment.

- It provides applied training – doctors and interns can be trained via the use of this system.

- It detects the patient; Whether he/she is healthy, or they are having a heart disease – this system makes sure that the patient is either suffering from a heart disease or is completely healthy.
- It helps for newcomer doctor – gives more knowledge and practice for a newcomer doctor.

- It is less time consuming – this system is efficient and less time consuming. It gives results in no time. 
- It gives the best prediction of the disease - this system makes sure that the patient suffering from a heart disease is diagnosed and the results are accurate.
2.3 Conclusion 

The main objective of the contribution is the development of a such systems, with low energy capacity, able to inform, diagnose and detect cardiac abnormalities during the realization of physical activity of a patient (therefore working in real time) using sensors and advanced processing, as a wearable system.  The aim is to be obtaining more efficient systems for the detection of cardiovascular diseases, more specifically arrhythmias on electrocardiogram records.
3.0  Research Design and Methodology 
3.1 Locality of the project and Beneficiaries to the project

3.2 Research approach 
I will be using the experimental type of research design. It is a quantitative research method. Basically, it is a research conducted with a scientific approach, where a set of variables are kept constant while other set of variables are being measured as the subject of the experiment. This is more practically while conducting face recognition and detection as it monitors the behaviors and patterns of a subject to be used to acknowledge whether the subject matches all details presented and cross checked with previous data. It is an effect research method as it is time bound and focuses on the relationship between the variables that give actual results.
3.2 Population of the study(Target group)  and Sampling method 

Population of the study (Target group) – Patients health/ care givers
Sampling Method – Cluster sampling: Cluster sampling also involves dividing the population into subgroups, but each subgroup should have similar characteristics to the whole sample. Instead of sampling individuals from each subgroup, you randomly select entire subgroups. If it is practically possible, you might include every individual from each sampled cluster. If the clusters themselves are large, you can also sample individuals from within each cluster using one of the techniques above. This method of sampling is good for dealing with large and dispersed populations, but there is more risk of error in the sample, as there could be substantial differences between clusters. It’s difficult to guarantee that the sampled clusters are really representative of the whole population.

3.3 Data collection methods and Primary Data collection methods 

Data collection has been done from the internet to identify the heart disease here the real symptoms of the heart disease are collected i.e. no dummy values are entered. The symptoms of the heart disease are collected from different health related websites and research papers.

I will also be using questionnaires as it’s a research instrument consisting of a series of questions for the purpose of gathering information from respondents. Questionnaires can be thought of as a kind of written interview. They can be carried out via google forms.

Google forms are widely used to create surveys easily and quickly since they allow you ask questions to your patients or clients and collect diverse type of information in a simple and efficient way. Google forms allow us to include different types of questions such as short answers, paragraphs, multiple selection, verification boxes, pull-down, linear scale, grid of several options, among others.

Advantages of using Google forms

- It is a free online tool, that allows you to collect information easily and efficiently.


- With Google forms you can create surveys in few minutes to ask your patients or collaborators information about your products or service.


- The interface is very easy to use. Any user with an average Internet knowledge can create forms using this tool.

- The assistant is simple to use. The What-You-See-Is-What-You-Get interface makes it easy to drag and drop form elements and organize them based on actions or events.

- Google forms stores the feedback received so we can analyze it in detail.


- The forms are integrated with Google spreadsheets therefore we can access to a spreadsheet view of the collected data.


- The general configuration of forms or surveys allows you to collect the recipient’s email address and limit the answers.

- Google forms allows us to see how the survey will look before sending it over to the recipients.

- We can send the form by email, integrate it into our website or send the link via social networks or any other means.
- With this tool, you can get unlimited questions and answers at no cost, while other survey tools require a payment depending on the number of questions and recipients.
Disadvantages of using Google forms

- It is necessary to have internet to be able to use this tool.

- The design customization is very limited. Advanced users can change the design to use the tool with a greater number of purposes.


- There are some security concerns. The user has to create a good password and protects it to increase the level of security.


- There are certain limitations regarding the capabilities of this tool. It accepts texts up to 500 Kb; images up to 2 Mb; and for spreadsheets the limit is 256 cells or 40 sheets.

3.4 Data analysis methods 

Descriptive analysis - Descriptive statistics are used to describe the basic features of the data in a study. They provide simple summaries about the sample and the measures. Together with simple graphics analysis, they form the basis of virtually every quantitative analysis of data. With descriptive statistics you are simply describing what is or what the data shows. With inferential statistics, you are trying to reach conclusions that extend beyond the immediate data alone. For instance, we use inferential statistics to try to infer from the sample data what the population might think. Descriptive Statistics are used to present quantitative descriptions in a manageable form. In a research study we may have lots of measures. Or we may measure a large number of people on any measure. Descriptive statistics help us to simplify large amounts of data in a sensible way. Each descriptive statistic reduces lots of data into a simpler summary.
4.0 Research findings and analysis 

4.1 Response rate 

I administered 15 questionnaires and of which 15 people completed the study successfully. This turn up rate gives a response rate of 100%.

4.2 Demographics results

4.3 Results of The Challenges

The graph below shows the experiences the following challenges patients' status in handling heart disease in terms of the percentages.
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4.4 Results of The Benefits 

The graph below shows the benefits of heart disease prediction system in terms of the percentages.
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5.0 Discussion conculsion and recommendations 
5.1 Discussion 

From the study it was observed that majority of my respondents (60%) were females compared to males who were (40%). This implies that most of females are more prone to suffer from a heart disease than males. From the above information on age group, the majority of the respondent whom we interacted with most were the adults of age group of between 40 - 60 years and also elders group 60 - 60 years who contributed 20% and 20% respectively of my respondents. This implies that the adults of between 40 – 60 years and grown up adults of between 60 – 80 years are majorly suffering from heart diseases. The rest of the respondent are at a risk but can be prevented. 

From the results gathered above, most of my respondent whom we interacted with them most had been suffering from heart diseases contributing their percentages respectively. Most of the respondents are suffering from a stroke 53.3% followed by a heart failure 40% and cardiac dysrhythmia 40%.

From the information gathered on the type of symptoms, most of my respondent selected chest pain 46.7% and headache 40%. This implies that majority of the people maybe suffering from different heart diseases with its symptoms, but the most common ones are the chest pain and headache.

From the study of the above data, the results on the challenges of the heart disease prediction system shows that the system will be having some issues for the following. The main issue caused by this system may be the failure to diagnose the heart disease of the patient 68.8%.

The findings on the benefits of the heart disease prediction system shows that the system will be important for the following, to detect the patient; whether he/she is healthy, or they are having a heart disease.  and to give the best prediction of the disease. These two important reasons on benefits of the heart disease prediction system contributed to 75% and 68.8% respectively.
100% of the respondent strongly agree that using this heart prediction system may be useful and efficient and can be recommended to implement it in hospitals.

5.2 Conlcusion 

Based on the results, this study concluded that the heart disease prediction system is much better than the manual system which is used in most of the hospitals. The findings show that most of the respondents prefer the use of the online heart disease prediction system because it offers many advantages and benefits that lead to its effectiveness and efficiency. Due to the increased confidence on users on the system I can conclude that the heart disease prediction system should be fully implemented in the hospitals in order to ease the whole process of predicting and diagnosis of the heart diseases hence minimizing much of the resources used in the process.  
5.3 Recommedations 

According to the above findings, majority of the people need the system to be fully implemented in most of the hospitals in Kenya. This because the system will eventually assist in uplifting the health sector by providing accurate results of the heart diseases. This could reduce the total cost. The system will also assist in saving lives during the emergency situation in which it will benefit all Kenyans.
5.4 Furture work 

The system still needs some more features that will integrate it so that it may lead to development of one large system which will coordinate the heart disease prediction country wide which can be manage by the government so that all people can benefit with it. The system can be extended to be used for maintaining health records in hospitals and other activities which is going on in the similar sectors.
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