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Abstract: Given the recent efforts to reform the U.S. healthcare system, healthcare organizations are expected to build more
sustainable systems that can deliver more performance-based, patient-centered care, improve care quality and collaboration,
increase operating margins, while reducing overall cost. Moreover, with the recent investment in electronic health records
(EHRs), more and more data is being collected at hospitals across the country every day. Given the explosion in the volumes
and variety of data being collected and stored, it becomes more challenging for healthcare organizations to extract useful
information from this massive data to make more informed decisions. To become more proactive and predictive, therefore,
healthcare organizations are turning to healthcare analytics and clinical intelligence for effective transformation of data into
information and wisdom through a scientific process, in ways that go beyond routine reporting functions of performance
management. Given the emerging need for analytics in healthcare, it is necessary to understand past and current research in
analytics and business intelligence to realize their potential impact in the healthcare industry. Therefore, this research aims at
reviewing technology solutions for analytics in the healthcare environment to gain a complete understanding of the clinical
analytics and business intelligence methods and tools available, as well as commercial solutions from industry leaders.
Examples of web-based analytic solutions and big data analytics are also summarized in this article. The article also attempts
to identify challenges and future trends in the area of healthcare analytics.
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1. Introduction
Data worldwide is growing exponentially across all industries and healthcare is no exception. The healthcare
industry in particular is a complex system involving multiple stakeholders, patients, providers, payers, pharmaceutical and
medical products industries. Even though those stakeholders are closely related and are dependent on one another, each
stakeholder has different interests and incentives and generates large pools of data, ranging from patient information, to
operational data, to financial data, etc. Therefore, “big data” is emerging in all industries including healthcare. The term big
data refers to data that are high in volume, velocity, and variety (i.e., 3Vs) and require advanced processing techniques to
enable decision making (Eaton, 2011). It is reported that healthcare data in the U.S. alone reached 150 exabytes in 2011
(IHT2, 2013a). The major components of healthcare data include imaging data, genomic data, billing information, etc. For
example, on average, each X-ray exam produces approximately 30MB worth of data; 3D MRI typically produces more than
150MB data; and 3D CT scan leads to 1GB of data (IHT2, 2013b). Therefore, according to Zarrouk (2012), clinical imaging
data account for approximately half of the total data in hospitals each year. Data in healthcare can also be categorized as
structured and unstructured data, with the latter, including emails, doctors’ notes, imaging, etc., accounting for 80% of the
total information. Furthermore, streams of real-time patient data transmitted by various sensors and monitors in hospitals are
another essential component of information volumes.
“It is often said that hospitals and other types of health care facilities are data rich but information poor” (Osborn,
2007, p. 1). Data are highly fragmented in this system and are often not used for any clinical, operational, or financial
decisions. Furthermore, clinical data are typically owned by an individual provider and are rarely shared. There is a
substantial opportunity to create value for all the involved stakeholders if these silos of data can be digitized, combined, and
used effectively. Based on estimates of McKinsey Global Institute (Manyika et al., 2011), effective use of data in healthcare
systems can unlock more than $300billion annually. In addition to this promising financial potential, healthcare delivery also
requires a change to build more sustainable healthcare systems that can improve the quality of care and collaboration,
increase profit margins, which also requires an advanced infrastructure with healthcare analytics being at the center.
The objective of this study is to review the development and emerging trends of analytics in healthcare to gain a
complete understanding of its applications in healthcare. The article will address the following topics: concepts of analytics
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