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ABSTRACT

Healthcare big data streams from multiple information sources at an alarming volume, velocity, and
variety. The challenge that faces the healthcare industry is extracting meaningful value from such sources.
This chapter investigates the diversity and forms of data in the healthcare sector, reviews the methods
used to search and analyze these data throughout the past years, and the use of machine learning and
data mining techniques to mine useful knowledge from such data. The chapter will also highlight innova-
tions of particular systems and tools which spot the fine approaches for different healthcare data, raise
the standard of care and recap the tools and data collection methods. The authors emphasize some of
ethical issues regarding processing these records and some data privacy issues.

INTRODUCTION

We live in the age of Big Data, where every single data entry to any computer at home or office is be-
ing recorded in data centers and processed later in order to get valuable information or knowledge. IDC
(International Data Corporation) defines Big Data technologies as a new generation of technologies and
architectures, designed to extract economical value from very large volumes of a wide variety of data
produced every day, by enabling high velocity capture, discovery, and/or analysis (Gantz & Reinsel,
2011). Other institutes and companies such as SAS, IBM and Oracle have other dimensions for Big
Data, but they all address same concepts.

Several organizations create very large databases, such as consumer data and transaction histories
of sales records, patient records, images at hospitals, fingerprints and DNA samples at crime scenes,
and data acquired via satellites or surveillance cameras. It is apparent that there is a huge gap between
the amount of available information and its corresponding knowledge, which gives an opportunity for
extracting hidden knowledge.
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Opportunities and Challenges of Big Data in Healthcare

Healthcare can be considered a major sector for producing big data. Healthcare data have many
dimensions such as personal information regarding dates of birth, nationality, sex, location and other
information about income and education plus other specific data about history of the patient with medi-
cal centers and/or disease. It is generated by everything around us at all times in intensive care units and
in surgical operation room, inwardfrom every digital process in systems or sensors.

The aim of this chapter is to discuss the notion of big data when applied to the healthcare sector.
The next section reveals how and why big data are represented in health care. Big Data’s Vs will be
emphasized for healthcare data in the third section. The fourth section highlights different techniques
that are well suited for intelligent data analysis. Section five illustrates the challenges facing Big Data
and the opportunities available for valuing analysis, and some ethical, legal and social concerns about
manipulating healthcare data specifically. Some implications are contending in the future directions
showing how they can play an important role in the overall improvement of the healthcare industry.

BACKGROUND

Medical data are at once the most rewarding and challenging of all biological data. For decades everyone
was infatuated by the liability of keeping every record and collecting any possible information about
everything in their life. The healthcare industry has also experienced these practices about generating
and keeping large amounts of data driven by record keeping at physicians’ clinics, which is referred to
as patient records. This includes forms filled by the patient regarding his/her personal information and
oral examination recorded by physicians during visits. Other forms of checkups, different laboratory
examinations, and CT scan as well as X-ray images are also kept in hospital’s emergency room when
examining patients. Moreover, data about compliance & regulatory requirements, and patient care is also
evolving from national and international organizations that monitor and administer the healthcare industry.

Electronic health records have experienced several studies. Drug safety study (Trifiro et al., 2009)
investigated adverse drug reactions with other diseases, in (Jensen, Jensen, & Brunak, 2012), they
combined the HER with the genetic data to reveal gene-disease association, (Almodaifer, Hafez, &
Mathkour, 2011) discovered the interesting and concise medical rules for prediction purpose to assist
the medical decision makers.

Medical diagnosis researches have proven a great success, because the data about the disease and
the patient under examination is always available. In fact the medical diagnostic knowledge can be au-
tomatically derived from the description of cases solved in the past. (Kumar, Sathyadevi, & Sivanesh,
2011) proposed using an intelligent clinical decision support system to assist physicians in diagnosing.
An automatic diagnosis system was presented in (Karabatak & Ince, 2009b). Soni & Ansari, 2011;
Kharya, 2012; Huang, Chen, & Lee, 2007; (Ha, 2011) (Kononenko, 2001) summarized several machine
learning techniques used for classifying diseases such as naive Bayesian and neural networks, his work
also highlighted the specific requirements for good performing machine learning algorithms in solving
medical diagnostic tasks.

Image parameterization observed in medical records is very useful in quality control, identification,
image grouping, surveillance, image storage and retrieval, and image querying. Texture classification is
closely related to diagnostic process to diagnose coronary artery disease (Kukar, Kononenko, & Groselj,
2011).

48



10 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/opportunities-and-challenges-of-big-data-in-

healthcare/163820

Related Content

Research on Improved Apriori Algorithm Based on Data Mining in Electronic Cases

Xiaoli Wang, Kui Suand Lirong Su (2019). International Journal of Healthcare Information Systems and
Informatics (pp. 16-28).
www.irma-international.org/article/research-on-improved-apriori-algorithm-based-on-data-mining-in-electronic-
cases/234317

An Evaluation of Laboratory Information Systems in Medical Laboratories in Jamaica
Donovan McGrowderand Romeo Bishop (2015). Laboratory Management Information Systems: Current
Requirements and Future Perspectives (pp. 280-296).
www.irma-international.org/chapter/an-evaluation-of-laboratory-information-systems-in-medical-laboratories-in-
jamaica/115617

Cell Segmentation in Phase Contrast Microscopy by Constrained Optimization

Enkhbolor Adiya, Bouasone Vongphachah, Alaaddin Al-Shidaifat, Enkhbat Rentsenand Heung-Kook Choi
(2015). International Journal of E-Health and Medical Communications (pp. 36-47).
www.irma-international.org/article/cell-segmentation-in-phase-contrast-microscopy-by-constrained-optimization/126966

Wireless Technology and Clinical Influences in Healthcare Setting: An Indian Case Study
Abdul Hafeez Baigand Raj Gururajan (2011). Healthcare Delivery Reform and New Technologies:
Organizational Initiatives (pp. 55-74).
www.irma-international.org/chapter/wireless-technology-clinical-influences-healthcare/50153

Adoption of Mobile Devices in the Australian Healthcare: A Conceptual Framework Approach
Vasundhara Rani Sood, Raj Gururajan, Abdul Hafeez-Baigand Nilmini Wickramasinghe (2017). Handbook
of Research on Healthcare Administration and Management (pp. 662-685).
www.irma-international.org/chapter/adoption-of-mobile-devices-in-the-australian-healthcare/163861



http://www.igi-global.com/chapter/opportunities-and-challenges-of-big-data-in-healthcare/163820
http://www.igi-global.com/chapter/opportunities-and-challenges-of-big-data-in-healthcare/163820
http://www.irma-international.org/article/research-on-improved-apriori-algorithm-based-on-data-mining-in-electronic-cases/234317
http://www.irma-international.org/article/research-on-improved-apriori-algorithm-based-on-data-mining-in-electronic-cases/234317
http://www.irma-international.org/chapter/an-evaluation-of-laboratory-information-systems-in-medical-laboratories-in-jamaica/115617
http://www.irma-international.org/chapter/an-evaluation-of-laboratory-information-systems-in-medical-laboratories-in-jamaica/115617
http://www.irma-international.org/article/cell-segmentation-in-phase-contrast-microscopy-by-constrained-optimization/126966
http://www.irma-international.org/chapter/wireless-technology-clinical-influences-healthcare/50153
http://www.irma-international.org/chapter/adoption-of-mobile-devices-in-the-australian-healthcare/163861

