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Improve Healthcare,
Win $3,000,000.

Identify patients who will be admitted to a hospital within the next year using
historical claims data.

kaggle

The Heritage Health Prize: Bringing
Data Science to Preventative Medicine

Lea More than 71 million people are hospitalized every e
g;:v: year in the United States, creating at least $30 "? N\
invite billion in annual avoidable costs. Thinking big, the =
f:;;f' Heritage Provider Network (HPN) launched the .

over, Heritage Health Prize to spur new algorithms that

Logir could aIIow care providers to reach patients before ( .

Learn
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Knowledge Discovery of Data (KDD)
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Objectives

To study the various Data mining techniques of diagnosis and

prediction system.

To study the applications and compare the performances of three

predictive data mining techniques of heart disease prediction.

To study the global market and future prospects of predictive diagnosis

through data mining.

Research Questions

How different data mining techniques of heart disease prediction

system are compared based on existing performance measures?

How data mining in healthcare is a novel predictive diagnosis system

for the future?




Methodology

A scientific literature review search was conducted to know the various

predictive diagnosis technique using data mining and their performances.
- Study Design: Exploratory design with Secondary review

- Study Settings: NTT Data Services, Bengaluru

- Study Duration: Three months (February 2017 — April 2017)

- Data Sources: Various leading articles and journal publications.

- Inclusion Criteria: Techniques include Naive Bayes Classifier, Decision
Tree, and Artificial Neural Networks for prediction system of Heart Disease.
Various articles from leading international journals, web pages, published

newspaper articles, published books, conference papers, thesis, etc.

- Exclusion Criteria: diseases, like Diabetes, Cancer, Genetic disorders, and

other major diseases. Unpublished study material, blogs and articles in

language other than English.



Heart Disease Prediction

- According to World Health Organization (WHO) Cardiovascular Diseases
are the number one cause of death globally.

- An estimated 17.5 million people died from CVDs in 2012, representing
31% of all global deaths.

Risk Hypertension Heart Angina

Factors Diabetes Diseases Heart Attack

Hyperlipidemia w Atherosclerosis
Smoking Coronary Artery Disease

Excessive Alcohol use Cardiac Arrhythmias

- Data mining can cater to all the countries where there is a shortage of
specialists and misdiagnosed cases are high.
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Decision Tree Technique
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Neural Network Technique
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Results

Comparison of performances has been made on the lines of Accuracy,
Sensitivity and Specificity.
Most used Attributes, big players and future trends have also been

identified.
Predicted | 4. 004 Performance Indicators
Heart
Disease: Heart
’ Disease: NO TP
YES Sensititivity = ———
TP + FN
Actual
Heart True Positive
Disease: (TP)
YES c o TN
Actual pectficity = To T Fp
Heart True Negative
Disease: (TN)
NO
- . . 2 3 TP+TN
Conftusion Matrix Table Cceuracy = v T TN+ FN + FP




Results: Attributes

Most Commonly used Input Attributes/Features:

1. Age - age in years 10. Oldpeak - ST depression induced by
exercise relative to rest

2. Sex - sex

3. Cpt - chest pain type 11. Slope - Slope of the peak exercise ST
segment

. Trest - resting blood :

4. Trestbps - resting blood pressure 12. CA - Number of major vessels coloured

5. Chol - serum cholesterol in mg/dl by fluoroscopy

6. Fbs - fasting blood sugar 13. Thal - Heart defect

7. Restecg - resting electrocardiographic

results
8. Thalach - maximum heart rate achieved

9. Exang - Exercise induced angina

Most Commonly used Output Attribute:

num - the predicted attribute - diagnosis of heart disease (angiographic disease
status)




Number of Studies
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46
43
40
37
34
31
28
25
22
19
16
13
10

Results: Records

100

200 300 400 500

600

700

800

900

Total Patient’s Records/Instances taken

Range of Records
0-200 4
200-400 32
Above 400 13

1000




Results: Performance

Sensitivity Specificity
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Big Players in Data Mining: Global Market
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Future of Data Mining
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Conclusions

» This study reviewed how three different data mining techniques for heart
disease prediction can be used efficiently to model and predict heart
disease cases by identifying the common types of attribute and number of
patient records required. The outcome of this study can be used as an
assistant tool by cardiologists to help them to make more consistent
diagnosis of heart disease to bring out more clarity on the subject and how

the experiments work.

* The Neural Network model shows the maximum classification accuracy of
89.8 per cent. Decision tree on the other hand could not exceed 84.6 per

cent.

 The market for Predictive analytics in healthcare has been increasing
many folds with big players contributing and emerging economies like

Brazil, China and India predicted to contribute a greater share in this

segment.



Recommendations

. To improve the classification accuracy of the models further researches
can be conducted using different classification algorithms like support

vector machine, Rule Induction, etc.

. Further investigations can be performed with different parameter settings

to enhance and expand the capabilities of the prediction models.

. The patterns found can be used to design a Knowledge Based System
(KBS) with the help of domain experts who have years of experience in the

problem domain.

. A researcher can plan to perform additional experiments with more
dataset and algorithms to improve the classification accuracy and to build
a model that can predict specific heart disease types and more accurate

results.




Treant i

“If you mine the data hard enough, you can also find
messages from God.”
— Scott Adams, Dilbert




