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ABSTRACT

In the healthcare field, plenty of clinical data is generated every day from patient records, surveys,
research papers, medical devices, among others sources. These data can be exploited to discover new
insights about health issues. For helping decision makers and healthcare data managers, a survey of
research works and tools covering the process of handling big data in the healthcare field is included.
A methodology for CVD prevention, detection and management through the use of tools for big data
analysis is proposed. Also, it is important to maintain privacy of patients when handling healthcare
data; therefore, a list of recommendations for maintaining privacy when handling healthcare data is
presented. Specific clinical analysis are recommended on those regions where the incidence rate of
CVD is high, but a weak relation with the common risk factors is observed according to historical data.
Finally, challenges which need to be addressed are presented.
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Big Data Analysis for Cardiovascular Diseases

INTRODUCTION

Big Data term could be relative to the context, but quantities starting from petabytes are always considered
as Big Data. Every second, a lot of data is generated from several sources: traditional databases, text
files, remote data, mobile devices, sensors, etc. The way in which data is presented can be classified as
structured, semi-structured, and unstructured data. In order to analyze the collected data, it is required
to prepare it; starting with an exploration, followed by description, and then visualizing the data with
graphs. Good results in the analysis phase can be guaranteed with quality of data. Quality of data is
achieved by removing data with missing values, merging duplicate records, generating best estimates for
invalid values, and removing outliers. After data preparation, a set of analysis techniques can be applied
to discover relevant information; most used techniques are: classification, clustering, regression, graph
analytics, and association analysis. All the stages involved in big data processing allow the generation
of new insights that could be used to take actions for solving the problem under study.

According to the World Health Organization (WHO, 2016), cardiovascular disease (CVD) is the
main cause of death in the world; the organization estimates that more than 17.5 million people died
of CVD in 2012, and this number has increased in last years. Coronary heart disease, cerebrovascular
disease, peripheral arterial disease, rheumatic heart disease, congenital heart disease, deep vein throm-
bosis, pulmonary embolism, heart attacks, and strokes are the most common CVDs, while coronary
heart disease is the leading cause of premature death. The probability of suffering a coronary heart
disease is increased by risk factors like unhealthy diet, physical inactivity, tobacco use, and harmful use
of alcohol; also, those risk factors alter normal blood conditions of pressure, glucose, and lipids, and
generate overweight and obesity. Solutions to this problematic seems easy: not smoking, eat healthily,
and exercise; however, people is not motivated to perform those activities and it is necessary to identify
the reasons of this behavior in order to establish public politics that contribute to reduce CVD. There
are regions in the world where CVD has increased, but a lack of resources in healthcare institutions
reduce the possibility of identifying the roots of the problem; nevertheless, some risk factors are easily
observable (poverty, stress, age, gender, overweight, obesity, tobacco use, etc.) and can guide to a more
deeper analysis in regions where insufficient information is available; on the other hand, health issues
with known risk factors can be addressed with proposed solutions in regions with similar characteristics.

Nowadays, it is possible to access data related to CVD in several databases around the world, Na-
tional Cardiovascular Disease Database, Coronary Artery Disease Gene Database, Ensanut, Centers for
Disease Control and Prevention, and ONEdata, to name a few. With those data available, tools for big
data analysis can be employed for discovering new correlations among data that could not be observed
before. For those countries where a lack of resources limits the number of clinical analysis that can be
performed in the population, big data analysis can contribute to identify common characteristics with
people in other regions of the world and select more pertinent analysis to be performed. This chapter
proposes a methodology for using healthcare databases to detect CVD risk factors, determine the high
profitable actions for preventing CVD based on risks detected, and identify what are the best clinical
analysis and drugs for treatment of CVD according to historical success cases. Although great advances
have been achieved in big data field, there are issues that have not been addressed yet. A CVD can be
originated by several factors and not always presenting the same symptoms, making its detection more
difficult; therefore, challenges to be addressed are presented.
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