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Currently an immense volume of medical data is being generated through heterogeneous, and sometimes
unstructured, data sources as: electronic health records; medical imaging; genomic sequencing; clinical
records; medical devices and Internet of Things, clinical and pharmaceutical research, smartphones and
wearables, web and social media, healthcare administrative services, health-related publications and clinical
reference data. It is estimated that the sheer volume of health data reaches approximately 25 000 Petabytes
(1Petabyte equals to 106 Gigabyte ) during 2020 [1]. In addition, the emergence of powerful software has
created conditions for large and high-quality healthcare datasets to be efficiently collected and analyzed, even
in a real-time manner, and so to allow a transition from experience-based clinical decision making to an
evidence and personalized driven with the aim at reducing cost and improving patient satisfaction and quality
of care.

The concept of Big Data is defined as datasets whose size is beyond the ability of typical database software
tools to capture, store, manage and analyze [2]. Furthermore, Big Data is characterized by the 6 V’s: Volume
(Big Data produces a humongous amount of data); Variety (data coming from miscellaneous sources);
Velocity (data comes and is processed at different rates); Veracity (determining the usefulness of data by the
quality factor); Valence (the connectedness of data); Value (Data processed should give valuable insights) [3].
From a healthcare perspective, the Big Healthcare Data Analytics (BHDA) can be defined as the use of
statistical, cognitive, predictive, contextual and quantitative models for efficient and fast decision making that
allow to plan, forecast, manage resources, discover business values and insights in a timely fashion [2]. The
different operations over raw health data provided by that BHDA can compose a work pipeline with the
following stages: capture, cleaning, curation, integration and interoperability, storage, pre-processing,
indexing, search, sharing, transfer, mining, analysis, and visualization.

One of the main values created by BHDA in healthcare is the development of analytical techniques (Data
Mining, Machine Learning, Neural Networks, Natural Language Processing) which provides personalized
health services to users and, by using automated algorithms, supports: human decision-making, identification
of patient care risk, clinical recommendation for patient empowerment, disease prediction models, medical
errors avoidance, ER workflow enhancement and epidemics tracking . Moreover, it allows to achieve cost-
effectiveness and efficiency in the healthcare process delivery, coordination and administration. The
automated algorithms are developed by using many frameworks and tools as Hadoop, HDFS, MapReduce or
Spark which are based on new distributed architectures along with high memory capacity and processing
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power [2]. Examples of some of BHDA solutions are “MedAware” [4], “GEMINI”[5], “Google Flu Trends”[6],
“COHESY”[7], “CARE” [8], “AEGLE” [9]; and they have a miscellaneous field of application as genomics,
elderly care, chronic diseases (cardiovascular, cancer, respiratory, diabetes, Parkinson), gynecology,
nephrology, oncology, ophthalmology or urology.

BHDA must face multiple challenges to become reality in clinical routine. BHDA must prevent to provide
healthcare clinicians with “black box” answers that will lead to a misuse and lack of interest of such solutions,
so the interpretability of results should be a priority. Moreover, data trustworthiness and privacy are of utmost
importance in BHDA along with interoperability protocols and standards to ensure a correct confidentiality and
integration among existing healthcare IT systems that sometimes lack of an appropriate IT infrastructure.
From a technical point of view, data quality and consistency, semantic interoperability or real-time process
capabilities are yet other challenges for BHDA. To cope these issues several strategies can be deployed,
namely: implementing data governance, developing an information sharing culture, employing security
measures, training key personnel to use big data analytics or incorporating cloud computing into the
organization’s Big Data analytics.
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