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Annotation: The introduction of Big Data Analytics (BDA) in healthcare will allow to use new
technologies both in treatment of patients and health management. The paper aims at
analyzing the possibilities of using Big Data Analytics in healthcare. The article is based on a
critical analysis of the literature, as well as the presentation of selected results of direct
research on the use of Big Data Analytics in medical facilities. The following kinds and sources
of data can be distinguished: from databases, transaction data, unstructured content of emails
and documents, data from devices and sensors. However, the use of data from social media is
lower as in their activity they reach for analytics, not only in the administrative and business
but also in the clinical area. It clearly shows that the decisions made in medical facilities are
highly data-driven. The results of the study confirm what has been analyzed in the literature
that medical facilities are moving towards data-based healthcare, together with its benefits.
Key words: Big Data, information technology, Big Data Analytics, healthcare.

The amount of information — or data — healthcare organizations collect, manage and
analyze has increased rapidly with advancements and integrations in technology. Technology,
in turn, is changing the way the healthcare sector uses data. Advanced tools and software have
been essential to the unprecedented growth of big data, making healthcare information easier
and cheaper to store, access and use.

At one time, big data referred simply to large amounts of data. Since then, big data has
evolved to become more broadly defined as clusters of information — data sets — too
diverse, complex or massive to be handled efficiently by traditional data-processing
application software. What is designated as big data can vary based on the tools and
capabilities of people and organizations using it. As a field of study, big data explores how
large data sets can be systematically managed and analyzed to extract or infer useful insights
from them. Originally associated with three key qualities, big data continues to change and
grow. Industry experts have widely adopted the 5 Vs to describe its characteristics:

e Volumeis the amount or quantity of data. Technology has made it possible for
unprecedented volumes of data to flow to and from devices, applications and
networks.

e Variety is the different forms or types of data and their sources. Unstructured, semi-
structured or structured data can include everything from numbers, facts and statistics
to text, photos and videos.

e Velocity is the measure of how fast data is flowing — in other words, its speed. The
velocity of data directly impacts organizations and their ability to make timely and
accurate business decisions. With the Internet of Things (IoT) and other connected
devices, machine learning and cloud computing, data flows in real time, so information
can be available in an instant.

e Veracity is the inconsistencies and uncertainty of data. With data coming in different
forms from different sources, the quality and accuracy of it has to be controlled to draw
reliable conclusions from it.
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e Valueis how useful the data is and what’s done with data to make it worth
something. Value demonstrates data’s return on investment.

Today, big data encompasses mathematical and statistical methods in data analytics. These
include fields of predictive analytics, user behavior analytics or other advanced data analytics
that uncover relationships and predict outcomes in large sets of data. Big data sets come from
a variety of fields: banking and finance, business, media and communications, sports and
entertainment and healthcare, to name just a few.

Healthcare analytics. Big data analytics for healthcare uses health-related information of an
individual or community to understand a patient, organization or community. In the past,
managing and analyzing healthcare datawas tedious and expensive. More recently,
technology has helped the healthcare sector make leaps and bounds to keep up with the flow
of big data in healthcare.

Diagnostic devices, medical machinery, instrumentation, online services — sources such as
these are transferring data throughout a healthcare network. This is done with the help of big
data tools such as Hadoop and Spark.

Big data examples in healthcare. With a variety of data analytics tools and
methods, healthcare analysts use big data to inform health prevention, intervention and
management. Efforts such as these can help enhance the patient experience, improve
efficiency and quality of care and lower healthcare costs. Big data analytics for healthcare
makes it possible to get a more complete picture of something to make smarter decisions.

One of the most current and relevant big data examples in healthcare is how it has impacted
the global coronavirus crisis. Big data analytics for healthcare supported the rapid
development of COVID-19 vaccines. Researchers can share data with each other to develop
advanced medications very quickly. Big data in healthcare also predicted the spread of disease
by allowing healthcare information to be processed much more rapidly than in the past
during other pandemics.

Big data in healthcare can benefit patients and providers alike in many different ways. Here
are just a few other big data examples in healthcare:

o Patient outcomes.Big data can be used in healthcare to identify individual and
community trends and develop better treatment plans or predict at-risk patients.

o Staffing and operations. Healthcare analytics can use big data to forecast patient
admissions trends at specific times of the day and schedule the right number of staff
during peak or slow periods.

e Product development. Big data in healthcare can help drive innovation and reduce the
time it takes to bring a new product, such as prescription meds, to market.

e Strategic planning. Healthcare analytics can help compare chronic disease and
population growth in neighborhoods to identify problem areas and plan additional
services.

e Crime prevention. Healthcare analytics has helped streamline insurance claims
processes, so providers can detect fraud more easily and patients can receive
payments faster.

Challenges of big data in healthcare. As a relatively new field, big data in healthcare is still
evolving to keep up with the fast pace and changing nature of technology. With such vast
amounts of data available to work with, organizations and leaders can struggle with knowing
where and how to start with data analytics in healthcare to find the information that is
meaningful. Making use of all of this data raises concerns of healthcare cybersecurity and
information privacy. The issue of governance — who owns and is responsible for overseeing
the planning, implementation and management of big data — is also a common concern
among healthcare organizations. Many healthcare organizations lack adequate systems and
databases — and the skilled professionals to handle them.
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Build your career working with big data in healthcare. Among big data degrees,
programs and schools, Touro stands out with its online master’s degree in healthcare data
analytics. The program curriculum leverages Touro’s strength and reputation in technology
and healthcare education while developing your technical skills and providing hands-on
experience.
For example, the Intro to Data Analytics course uses real-world big data examples in
healthcare and case studies to provide context of how big data fits into the healthcare
structure. You'll learn a variety of data analytics methods used to manage healthcare
data such as clustering, deep learning, linear regression, logistic regression and optimization.
This foundational course will also introduce you to industry best practices and tools, including
the R programming language and Sisense. Additional courses include:

o Enterprise Electronic Health Records

e Healthcare Governance

o Health Data Visualization

e Compliance and Ethics
Our healthcare analytics degree offers both a graduate degree and advanced training to
develop the skills and knowledge you need for healthcare analytics jobs. This 10-course, 30-
credit master’s degree program can be completed in as little as one year and prepares you for
professional certification in data analytics.
Considerations on use Big Data and Big Data Analytics in the healthcare. In recent years
one can observe a constantly increasing demand for solutions offering effective
analytical tools. This trend is also noticeable in the analysis of large volumes of data (Big
Data, BD). Organizations are looking for ways to use the power of Big Data to improve
their decision making, competitive advantage or business performance. Big Data is
considered to offer potential solutions to public and private organizations, however,
still not much is known about the outcome of the practical use of Big Data in different
types of organizations.

As already mentioned, in recent years, healthcare management worldwide has been changed
from a disease-centered model to a patient-centered model, even in value-based healthcare
delivery model . In order to meet the requirements of this model and provide effective
patient-centered care, it is necessary to manage and analyze healthcare Big Data. The issue
often raised when it comes to the use of data in healthcare is the appropriate use of Big Data.
Healthcare has always generated huge amounts of data and nowadays, the introduction of
electronic medical records, as well as the huge amount of data sent by various types of
sensors or generated by patients in social media causes data streams to constantly grow. Also,
the medical industry generates significant amounts of data, including clinical records, medical
images, genomic data and health behaviors. Proper use of the data will allow healthcare
organizations to support clinical decision-making, disease surveillance, and public health
management. The challenge posed by clinical data processing involves not only the quantity of
data but also the difficulty in processing it.

In the literature one can find many different definitions of Big Data. This concept has evolved
in recent years, however, it is still not clearly understood. Nevertheless, despite the range and
differences in definitions, Big Data can be treated as a: large amount of digital data, large data
sets, tool, technology or phenomenon (cultural or technological.

Big Data can be considered as massive and continually generated digital datasets that are
produced via interactions with online technologies . Big Data can be defined as datasets that
are of such large sizes that they pose challenges in traditional storage and analysis techniques.
A similar opinion about Big Data was presented by Ohlhorst who sees Big Data as extremely
large data sets, possible neither to manage nor to analyze with traditional data processing
tools . In his opinion, the bigger the data set, the more difficult it is to gain any value from it.
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In turn, Knapp perceived Big Data as tools, processes and procedures that allow an
organization to create, manipulate and manage very large data sets and storage facilities.
From this point of view, Big Data is identified as a tool to gather information from different
databases and processes, allowing users to manage large amounts of data.

Similar perception of the term ‘Big Data’ is shown by Carter. According to him, Big Data
technologies refer to a new generation of technologies and architectures, designed to
economically extract value from very large volumes of a wide variety of data by enabling high
velocity capture, discovery and/or analysis .

Jordan combines these two approaches by identifying Big Data as a complex system, as it
needs data bases for data to be stored in, programs and tools to be managed, as well as
expertise and personnel able to retrieve useful information and visualization to be
understood .

While describing Big Data, it cannot be overlooked that the term refers more to a
phenomenon than to specific technology. Therefore, instead of defining this phenomenon,
trying to describe them, more authors are describing Big Data by giving them characteristics
included a collection of V’s related to its nature :

e Volume (refers to the amount of data and is one of the biggest challenges in Big Data
Analytics),

e Velocity (speed with which new data is generated, the challenge is to be able to
manage data effectively and in real time),

e Variety (heterogeneity of data, many different types of healthcare data, the challenge is
to derive insights by looking at all available heterogenous data in a holistic manner),

o Variability (inconsistency of data, the challenge is to correct the interpretation of data
that can vary significantly depending on the context),

o Veracity (how trustworthy the data is, quality of the data),

e Visualization (ability to interpret data and resulting insights, challenging for Big Data
due to its other features as described above).

o Value (the goal of Big Data Analytics is to discover the hidden knowledge from huge
amounts of data).

Big Data is defined as an information asset with high volume, velocity, and variety, which
requires specific technology and method for its transformation into value . Big Data is also a
collection of information about high-volume, high volatility or high diversity, requiring new
forms of processing in order to support decision-making, discovering new phenomena and
process optimization . Big Data is too large for traditional data-processing systems and
software tools to capture, store, manage and analyze, therefore it requires new technologies
to manage (capture, aggregate, process) its volume, velocity and variety .

The Big Data concept is constantly evolving and currently it does not focus on huge amounts
of data, but rather on the process of creating value from this data . Big Data is collected from
various sources that have different data properties and are processed by different
organizational units, resulting in creation of a Big Data chain. The aim of the organizations is
to manage, process and analyze Big Data. In the healthcare sector, Big Data streams consist of
various types of data, namely :

e clinical data, i.e. data obtained from electronic medical records, data from hospital
information systems, image centers, laboratories, pharmacies and other organizations
providing health services, patient generated health data, physician’s free-text notes,
genomic data, physiological monitoring data [4],

e biometric data provided from various types of devices that monitor weight, pressure,
glucose level, etc.,

o financial data, constituting a full record of economic operations reflecting the
conducted activity,
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o data from scientific research activities, i.e. results of research, including drug
research, design of medical devices and new methods of treatment,

o data provided by patients, including description of preferences, level of satisfaction,
information from systems for self-monitoring of their activity: exercises, sleep, meals
consumed, etc.

e data from social media.

These data are provided not only by patients but also by organizations and institutions, as

well as by various types of monitoring devices, sensors or instruments [16]. Data that has
been generated so far in the healthcare sector is stored in both paper and digital form.
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