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Abstract

Background: Big data is an important concept for the caring disciplines,
such as nursing, and medicine, the rapid development of technology has
made massive volumes of data available and achievable anytime and
anywhere around the world.

Methods: The Morse et al. (1996) criteria for concept maturity were
used as a framework. A literature review of the big data concept was
undertaken to evaluate the logical, epistemological, linguistic, and
pragmatic principles. Big data literature was retrieved by searching the
Cumulative Index to Nursing and Allied Health Literature (CINAHL),
MEDLINE, PubMed, and Google Scholar. Search terms used were big data,
big data analysis, big data and nursing, and data science.

Conclusion: Big Data has recently become a popular term among
researchers and IT professionals as well as health professionals. Even
though the concept meaning is still unclear, but it holds great promise to
enhance healthcare quality. Despite that, the concept of big data has been
attracting the attention of scholars in the nursing discipline; the lack of a
unified definition of the concept limits the use of big data in nursing
research. With all its complexity, the concept becoming increasingly more
prevalent and affects how nurses learn, practice, conduct research, and
develop policy. Consistently defining the concept can help the nurses to
prevent, diagnose, and treat health-related issues and enhance healthcare
quality
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Introduction:

Big data is an important concept for the caring disciplines, such as
nursing, and medicine, the rapid development of technology has made
massive volumes of data available and achievable anytime and anywhere
around the world. Computing technology has further advanced in recent
years, and the accessibility and popularity of social media and smartphones
have led to new sources for collecting research data. These technological
developments have caused the world to progress to an "era of data"(\Wong et
al., 2016).

Today, healthcare organizations use multiple, complex information
technology systems that must be integrated in a meaningful way to manage
clinical, and financial issues (Zhu et al., 2019). Morse and her colleagues
(1996) suggested that concept analysis begins with assessing a concept’s
level of maturity. When a concept appears to be mature within a large body
of literature yet is associated with inconsistent and competing assumptions
or variables, then quantitative and/or qualitative research may be used
effectively in concept clarification. They also added clarifying a concept
requires a detailed familiarization of the literature to recognize values and
assumptions common to the concept under review. Based on these values
and assumptions, attributes can then be identified and synthesized.

Definition of Big Data

The concept of "Big Data" is quite vague and there is no agreement on
its definition among researchers of different disciplines. Understanding big
data is a priority for nurses as the profession for the prevention, diagnosis,
and treatment of health-related issues (Wong et al., 2016). Big data is a
collection of large amounts of data that is unmanageable using traditional
software and digital sources (Nashwan, 2017). Moreover, big data is
described not by essentially the volume of the data, but instead by the
collection and speed of data (Bhadini & Jothimani, 2016).

The most popular definition of big data is the 4Vs, because of its clear
structure and the concept originated from data scientists (Wong et al., 2016).
Volume refers to the size of the dataset measured by the unit byte, velocity
refers to the speed at which new data is generated, variety refers to the
number of data types, sources, or attributes, and veracity refers to the
accuracy of a database.
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Big Data in Nursing Discipline

The healthcare industry is beginning to see just how beneficial big data
can be to patients, doctors, and nurses. For example, a new nurse leader
rounding technology makes use of big data to improve the level of care
available by hospital nurses (Zhu et al., 2019).

The main components of a healthcare system are the health
professionals (physicians or nurses), health facilities (clinics, and hospitals
for delivering medicines and other diagnosis or treatment technologies), and
a financing institution assistant the previous two (Wong et al., 2016).
Working in healthcare organizations with complex information technology
with multiple clinical, financial, and rights systems that must be integrated
sets the stage for the big data challenge. The ability to integrate different
data and analyze it to better understand outcomes is not a small task. Having
access to the right information at the right time to support clinical decisions
is essential in planning and providing the right care for patients (Clancy,
2020; Topaz & Pruinelli, 2017).

In the nursing discipline, a suitable definition of big data is essential to
advance nursing research and practice. Moreover, all clinical practices need
the information to make critical and clinical decisions, other care providers
improve care quality, improve outcomes, and reduce healthcare costs,
insurance, and cost data (Nashwan, 2017; HIMSS, 2015).

Understanding big data is essential for nurses, as the profession aims to
provide the best possible care to patients. Capturing healthcare data in an
organized way helps build the foundation for accurate, reliable information
regarding a patient across various systems and settings of care (Carter-
Templeton et al., 2021; Sensmeier, 2016). Using data elements consistently
allows information to be collected and reused for multiple purposes
including; outcomes measurement, practice level improvements, population
health, research, and decision support (ONC, 2014).

Nurses and patients can benefit from the application of data science
methods to the massive amount of data now emerging from the healthcare
systems. Large healthcare delivery systems are using their vast databases to
predict probable outcomes depending on the treatment a patient chooses
(Brennan & Bakken, 2015). Moreover, the use of big data technologies can
help nurses and other healthcare providers improve care quality, optimize
outcomes, and reduce healthcare costs (HIMSS, 2015)
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Methodology

The evaluation of the maturity level of big data as a concept in the
nursing discipline was guided by the four parameters recommended by
Morse and her colleagues (1996). Epistemological, Logical, Pragmatical,
and Linguistical. Big data literature was retrieved by searching the
Cumulative Index to Nursing and Allied Health Literature (CINAHL),
MEDLINE, PubMed, and Google Scholar. Search terms used were big data,
big data analysis, big data and nursing, and data science.

Results
First: The epistemological principle

The first principle refers to how the concept has been appropriately
clearly defined and well differentiated from other concepts. It is difficult to
reach a complete and clear definition of the concept because it is dynamic
and changeable over time, and influenced by time, and the advancement of
technology (Wong et al., 2016).

Because there are at least 32 such definitions available from different
sources, the definition of big data has been described as a “moving target”
(De Mauro et al., 2015). The most popular and widespread of these
definitions is the 4Vs because of its clear structure and because the concept
originated from a data scientist (Wong et al., 2016). According to this
definition, Big Data should fulfill four characteristics that are represented by
four keywords starting with the letter “V”. These characteristics are

“Volume”, “Velocity”, “Variety,” and “Veracity”.

Importantly, Big Data is not only defined by the size of a data set, but
can also be characterized by traits including velocity, variety, veracity,
exhaustivity, relationality, extensionality, and scalability (Kitchin &
McArdle, 2016). Data scientists and researchers have described variety as
the greatest challenge of the big data era (Jin et al., 2015; Leventhal, 2014).
Others stated that the volume of data is not the only characteristic, four key
characteristics define big data: volume, velocity, variety, and value (Oracle,
2013).

Without a clear consensus on the big data issue, scholars in nursing
have adopted very different definitions of big data, while some did not
attempt to define the term before using it (Brennan & Bakken, 2015).
Among the 38 publications related to big data in PubMed Nursing Journals
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search conducted, 22 explicitly defined big data, nine of the 22 adopted the
popular 3Vs or 4Vs definition, while the remaining publications adopted
different, less structured definitions (Wong et al., 2016).

In nursing science, the 4Vs definition of big data is adopted; nursing
scholars may have to face the problem that some of the studies that claim to
have adopted big data have not done so. Moreover, the 4Vs definition may
become a barrier to nursing scholars joining the big data research family
because of the independent nature of nursing scholars, who are not unique in
this regard (Wong et al., 2016). Another characteristic of the data generated
today is its increasing variety in type. The diversity of data types is one of
the challenges that organizations must tackle to make value out of the
extensive informational sets available today (Manyika et al., 2011; Russom,
2011).

Second: The logical principle

In the second principle, the researcher evaluates the relation and
integration of the "Big Data" concept with other concepts in the nursing
discipline. The logical principle focuses on the boundaries of the concept
and overlapping with other concepts.

Big data have been described as related to five dimensions as a concept
contributed to "bigness™: Volume, Velocity, Veracity, variety, and Value
(Gephart et al., 2018). There are many terms related to big data, those terms
include: electronic health records (EHRs), (Sensmeier, 2016; Topaz &
Pruinelli, 2017), and data science and healthcare informatics (Gephart et al.,
2018)

"Digital universe" is a concept that may contribute to confusion about
big data concept. The term "digital universe” is quantitatively defined as a
massive amount of data created, replicated, and consumed in a single year.
For example, the digital universe in 2017 expanded to about 16,000
Exabytes (EB). (IDC) predicted that the digital universe will expand to
40,000 EB by the year 2020, over the past decade, the expanded digital
universe constitutes "big data" that has been used by Information
Technology (IT), which led to the birth of a new field of science termed
"Data Science" (Dash et al., 2019).

Data science utilizes special methods and tools that turn big data into
action. Moreover, in healthcare practice, healthcare informatics focuses on
hardware, software, and computer technology; this field starting to shift
focus from using technology to retrieve data and sophisticated analysis of
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data that are informed by data science (Gephart et al., 2018). Dash and his
colleagues (2019) present “Data Science” as dealing with various aspects of
big data including management and analysis of data to extract deeper insight
to improve the system functionality. Therefore, big data are more complex
data analytics and focused study that is applied by healthcare professionals
and computer scientists (Gephart et al., 2108; Zue et al., 2019).

Third: The pragmatic principle

The third principle refers to how the concept has been appropriately
operationalized, and the applicability and usefulness of the big data concept
in health discipline.

Nursing has operationalized the concept in terms of strategies to
enhance the discipline and recognized the power of big data to advance
human health and disease. Nursing and patients can benefit from the
application of data science methods to the massive amount of data now
emerging from the healthcare systems (Wong et al., 2016). In addition, large
healthcare delivery systems are using their vast databases to predict
probable outcomes depending on the treatment a patient chooses and big
data can reveal patterns shared by thousands of patients (Brennan &
Bakken, 2015). Moreover, in healthcare delivery services big data can be
used to enhance productivity, for example, management of chronic or long-
term conditions is expensive. Use of in-home monitoring devices to
measure vital signs, and monitor progress to improve patient health and
reduce both office visits and hospital admittance (Oracle, 2013).

With the continuous acceleration of the informatization process, the
medical and health field has gradually entered the era of big data. Diverse
data can provide new methods and ideas for nursing practices and have

application value in many areas, including nursing evaluation, improving

the level of nursing practice, monitoring disease, nursing research and

clinical decision support, improving care quality, optimizing outcomes, and
reducing the cost of health care (Gephart et al.,2018; Wong et al., 2016).

In addition, documentation is an integral part of nurse's work where
nurses include relevant information about the patients, and they contribute
to big data through their documentation in the Electronic Health Record
(EHR), to study patients, reduce healthcare-related complications, and
develop policy initiatives (Fox & Hendler, 2011; Shaw, 2014).
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Fourth: The linguistic principle

In the fourth principle, the concept "Big Data" is the evaluation for
appropriate and consistent use in the nursing context. Nursing literature uses
the concept “big data" to reflect having structured access to capture data that
describe building accurate, reliable information regarding the patient across
multiple settings of care (Sensmeier, 2016, Topaz & Pruinelli, 2017; Zhu et
al., 2019). Furthermore, although the big data concept is relatively new, its
related concepts like health care data, EHRs, and data analytics are
previously used in nursing literature (Topaz & Pruinelli, 2017).

Consistency and accuracy of data are realized through interpretable
systems. Advances in EHRs, and among the first professional groups, nurses
were starting standardization of big data terminology, but the huge number
of terms makes such standardization difficult (Sensmeier, 2016). To analyze
narrative big data, nurses will need support and collaboration of other
disciplines, such as computer linguistics and computer science (Topaz &
Pruinelli, 2017). Furthermore, when the nursing narrative is evaluated,
nursing intervention should be mapped to standardized nursing
terminologies (like the International Classification for Nursing Practice,
ICNP). This mapping will allow the use of extracted data for automated
reasoning (e.g., clinical decisions). For example, when the computer
algorithm is standardized to identify patients with pressure ulcers (ICNP
code 10015612) in a large pooled clinical note, the automated specific
nursing intervention that will be generated by the system (e.g., facilitate
adherence to the regime, ICNP code 10036273) (Topaz & Pruinelli, 2017).

Discussion

Big data concept was analyzed based on Morse and her colleagues’
principles (1996). Even though there is a bulky body of literature addressing
the concept of big data, there is no consistency in the definition, and it is
still difficult to reach a complete and clear definition for the concepts
because it is dynamic and changeable over time and influenced by
technological advancement.

The lack of a formal definition has led research to evolve into multiple
and inconsistent paths. A convincing definition of a concept is an enabler of
its scientific development. As Ronda-Pupo and Guerras-Martin (2012)
suggest, the level of consensus shown by a scientific community on a
definition of a concept can be used as a measure of the progress of a
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discipline. Big Data has instead evolved so quickly and disorderly that such
a universally accepted formal statement denoting its meaning does not exist.
For Lany (2012), the most popular and widespread definition is the 4Vs
because of its clear structure.

In the past several decades, the health natural language processing
systems mostly focused on the work with texts form of medical domain,
now natural language processing is concerned with creating automated
approaches to understanding human language, that combine linguistics
computer science, and informatics to create computer algorithms capable to
understand generated texts from the EHRs, social media, patient, and family
data ((Topaz & Pruinelli, 2017). Nurses should encourage the use of
standardized accepted terminologies that can address the documentation
needs of the entire nursing care terms and to minimize free-text
documentation, regardless of the care setting (Nashwan, 2017). Unified
standardized nursing terminology has become a necessity to promote the
development of nursing science (Zhu et al., 2019).

Big data is an emerging area in nursing that could lead to the
development of the next generation of more sophisticated and compelling
research for evidence-based nursing practices. However, for the time being,
in nursing research as in many other disciplines, the existing definitions of
Big Data may not be suitable (Hilbert & Lopez, 2011). Therefore, further
research is necessary, still, the concept requires a continuous and expensive
research and development effort to keep up with the pace at which data size
increases especially with the growing share of byte-hungry data types such
as images, sounds, and videos.

Conclusion

Big Data has recently become a popular term among researchers and IT
professionals as well as health professionals. Even though the concept
meaning is still unclear, but it holds great promise to enhance healthcare
quality. The nursing discipline needs to understand how an organization
should start with big data, in terms of handling, organizing, and analyzing.
IT departments who are the technical supporters must collaborate with other
stakeholders to select the most appropriate information to identify the best
software and hardware for big data analytic process to generate the desired
outcomes.
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Regardless, the concept of big data has been attracting the attention of
scholars in the nursing discipline; the lack of a unified definition of the
concept limits the use of big data in nursing research. With all its
complexity, the concept becoming increasingly more prevalent affects how
nurses learn, practice, conduct research, and develop policy. In addition,
defining the concept consistently can help nurses prevent, diagnose, and
treat health-related issues and enhance healthcare quality.

We hope that the analysis and evaluation of "Big Data” concept is
valuable for nurse practitioners, educators, researchers, and policymakers to
provide a vision for the growth path and help prepare the next generation of
nurses to improve patient outcomes.
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