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Abstract. Big data is a massive amount of information, measurements, and observations, where
it has the power to provide a solution to the impossibilities. Recently, it has become the most
trending topic in the field of data analysis because of its amazing potentials in extracting the
hidden facts. Which attracted various sectors all over the world to collect and analyze the big
data in order to improve their services and introduce high valuable products. Specifically, in the
healthcare industry, different sources generate big data such as; hospital records, medical records
of patients, and results of medical examinations. This type of data is related to the population
healthcare, and it requires analysis in order to extract valuable knowledge. Nowadays, with the
available high-end computing solutions for big data analysis. It becomes easy for researchers to
have solutions that improve the healthcare level of the population. The promising thinking to
give new technologies, high services, and big profits for healthcare, can revolutionize the
medical solutions and help the community in overcoming the impossible cases. This research
discusses essential clinical big data matters related to the healthcare sector by introducing a clear
definition and features of the clinical big data in healthcare and its process. Also, by presenting
analytics, applications, benefits, challenges, and future of the clinical big data technologies in
the healthcare sector. This survey aims to review state of the art for the application of the clinical
big data in the healthcare sector, in which it would be an apparent reference, where authors can
refer to in their future research.

Keywords: big data, clinical big data, healthcare, machine learning; survey.

© 2023 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).

18



Proceedings of the 2023 International Conference on Machine Learning and Automation
DOI: 10.54254/2755-2721/30/20230063

1. Introduction

In fact, the definition of big data is not fixed yet, as it changes over and over, because of the continuous
developments in its field. In general, it is defined as a large set of data features with specific properties
that require the use of new mechanisms in order to store and analyse it successfully [1]. The generated
datasets by healthcare sources are characterized by the main aspects that are well known for big data,
which are known as the 5 V’s; Value, Volume, Velocity, Variety, and Veracity [2,3]. This type of data
is widely spreading, as it is generated by different sources such as healthcare systems, research outputs,
health insurance companies, government agencies, etc. The importance of this type of data is because
of its targeted use in many aspects that serve the community. Undoubtedly, this type of data is complex,
as there is no chance for errors during the analysis process. Despite this, the researchers indicated that
the process of storing and analysing this data would positively affect the medical and healthcare
vacancies [4]. Given the world’s progress in using this data and applying various researches to it, even
now, it is being used well. For example, according to McKinsey’s reports, the use of aspirin by those
who at risk of heart diseases, along with their early screening, will reduce the total cost of their care
services by more than $ 30 billion [5]. The availability of healthcare big data enables rapid detection of
patients at risk, and this requires early intervention in treatment, which reduces the future costs of
healthcare services. The clinical evaluation process revealed many patients’ cases by several phenomena,
which resulted from the strong correlation between the systems of the human body. Therefore, the
prediction process here had great interest from researchers by building approaches to understand the
symptoms and reduce the possibility of diseases. One of the most popular applications that have served
the community efficiently is the use of clinical evaluation big data to obtain a comprehensive view of
different disease cases. There are some cases in which the patient feels gradually increasing pain, and
here comes the role of modern medicine in dealing with this issue by conducting a description of many
analyzes and categorizing many cases to take actions that limit its increase. The medical image is an
important source of data, as it is widely used to diagnose several medical conditions, in addition to its
usefulness in evaluating the treatment followed by the patient [6]. These photos are varied according to
need but require large storage capacity for use later. Image processing requires accurate algorithms in
cases of decision-making. For example, the researchers used a big and complex number medical images
in classifying the cancerous cell of breast cancer patients, applying the methods of the convolutional
neural network in the image processing, in order to find out and avoid what might accompany the
pathological condition in the future [7]. Likewise, extracting medical signals requires high-speed big
storage, as it constantly flows data from patient-related screens. It should also be noted that the temporal
and spatial nature has a striking aspect in building prediction systems that monitor patients. The
researchers confirm that, over time, a great deal of progress has been made in the field of medical signal
processing, extraction of features, and classification by using machine learning algorithms and neural
networks techniques, which greatly served clinical applications [8]. Genomic is the branch of molecular
biology concerned with the structure, function, evolution, and mapping of genomes. Genomic big data
analysis is a major challenge in the field of biology, and its importance lies in developing actionable
predictions and recommendations. Genome-Wide Association Studies (GWAS) in the Human Genome
Project are expanding to explore the hidden linkages between genes and diseases, by doing several tests
to build predictive patterns that identify patients at high risk, as is the case in diabetics Type (i) [9]. It is
worth to say that the use of these high-density datasets needs novel big data approaches and analytics.
Regardless of how much the healthcare systems spend, the results presented improve better. Referring
to the global catastrophe that occurred due to the recent spread of the Coronavirus, big data technologies
have made good progress in combating its spread through careful monitoring of all cases around the
world [10]. These analytics of the healthcare big data contribute greatly to the process of discovering
and exploring the expected solutions. Also, it helps design policies that improve the level of healthcare
provided to the population around the world. More importantly, its benefits are especially reflected in
saving many lives, reducing high costs, and protecting the entire human community. Perhaps this field
is having difficulty obtaining benefits quickly, due to the challenges facing the use of analyzes. The
researchers improve that in their studies about the most important challenges [11-13], where they have
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completely focused on: the problem of segmented data, maintaining patient privacy, generalization using
unspecified standards, and the lack of data sharing. Overcoming such challenges will have a major role
in discovering new patterns and working on modern, highly effective applications. Furthermore, the
future scope will focus on solving the problems that prevent the researchers from form growing up the
technological processes of this field.

2. Clinical big data: Definition

The research that deals with the definition of big data in the field of health care are continuing due to
the technological advances that we witness in this field. The researchers have conducted systematic
research by looking at a number of publications and reflecting on the advantages attributed to this type
of data, in order to provide an appropriate definition for it. They defined it by focusing on the size
component, as a large set of data that varies in size and speed [14]. In a study on big data in the field of
health care that have been published between 2010 and 2015, the researchers defined it as containing
large data sets from health care institutions, in addition to requiring adequate storage, analysis, and
visualization to make productive and positive decisions [15]. Given the importance of big data in the
healthcare field, researchers from India have undertaken a study mainly aimed at providing them with a
comprehensive meaning [16-18], where they considered the big data in healthcare as critical in its
importance, as the use of modern technologies and their application to them, has brought incredible
benefits to the entire society, which has been achieved in various health care institutions around the
world [2].

3. Clinical big data: Analytics

Big data analytics is a set of tasks that are performed to extract information that supports decision-
making. In a study of the importance of big data analyzes in healthcare, researchers explained that
providing such advanced analytical tools that we are witnessing now, we can obtain predictive
information and build accurate recommendation systems, that help increase profits in the health business
sectors, and provide unusual solutions to various difficulties faced by global health systems [19,20].

The impact of big data on health care is closely related to the available analysis tools. In a study in
which researchers provide a description of the importance of this data, they suggest using advanced
analysis tools such as Hadoop, because of its impressive results that include answering the most
important medical questions, which in turn address and solve the most critical outstanding medical
problems [21]. In another study on data analyzes tools in healthcare, researchers suggested the use of
modern technologies such as Hadoop, MapReduce, and Cloud Computations. Where they indicated that
it will help to identify diseases and risks effectively, and will also enhance the process of effective
decision making and development [22].

It was also known that the most critical process before beginning the analysis is to search for new
sources of data. In light of this topic, the researchers summarize in a book about big data in the field of
healthcare, that health care systems contain clinical source for collecting big data [23]. In fact, there are
many approaches to analyzing clinical big data, each of which differs in its work and results. In a study
on big data analyzes in healthcare and the standard used methodologies, the researchers summarized a
primary methodology based on significant stages, where these stages were represented by identifying
the need for analysis, developing suggestions, implementing steps, testing results, and validating results
[24].

Also, in a study conducted by researchers with the aim of removing the barriers that most analysts
encounter during their work, they find that it should focus on two main components; the computing
platform for analytics-driven healthcare and applications that were built for data sharing [25]. Moreover,
the researchers have recommended in the study [26], to use the latest big data analytical tools, with the
aim of solving the real health problems in the world and reaching a high level of healthcare for the whole
society.
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4. Clinical big data: Applications and benefits

The goal of analyzing this type of big data is to obtain useful applications that serve the community and
raise the level of health care services. In previous research that aimed on the most critical applications
in this field, it was mentioned on the results of researchers in the study [27], that the analysis of these
big data has produced efficient applications such as: identification of health risks, disease surveillance,
telemedicine, predictive analyzes and Precise strategic layouts. Other researchers also clarified in
another study about these applications that their interest is in providing services related to all patients’
needs and addressing community health issues with high efficiency [28]. In the financial side, a study
on big data in the field of health care and applications [29], the researchers pointed out that improving
health care applications using modern big data technologies helps in changing the cost size for the better.
With the proliferation of modern big data analytical tools, action must be taken, in which it gives the
advantages of this type of data. And the researchers note in the study [30], that the analyzes based on
this type of data, in addition to the effective use of the modern big data analysis tools, are undoubtedly
able to reduce risks and resist problems related to society healthcare level.

5. Clinical big data: Challenges

From the beginning of the use of advanced data science technologies, and especially the emergence of
big data technologies, it was followed by challenges that affected the goal of reaching the required range
of knowledge. In a study on big data in healthcare and the challenges it faces, the researchers have found
that the most critical challenges facing data analyzes are data collection, the cost of its creation, and
protecting patient privacy [31]. The effectiveness of the results and their continuation in this field depend
strongly on the process of exchanging data and sharing it widely because this process provides greater
imposition to achieve better results. From this standpoint, it has been seen that the health institutions
who monopolize their data increases the challenges facing researchers in this field. Researchers
confirmed this to us in their study about the most important challenges that we face in this field [32],
where they confirm that data privacy is a bad obstacle that we must avoid by sharing data on a large
scale, to provide greater opportunities to obtain high-level healthcare for the community. Perhaps most
importantly, the problem of mining in this data, as the big data of healthcare comes from multiple sources
and spread in various forms such as structured, unstructured, and semi-structured data. In a study on big
data in healthcare and the challenges it faces [33], the researchers point out that the sources and forms
of this type of data greatly affect its privacy, if there is a need to share it. It is important to continue the
process of interoperability of big data in the health care field, to extrapolate the needed results and find
out the changes that occur in them with respect to the timestamp. In the study [34], the researchers have
touched on the challenges we face in dealing with this type of data and stated that the lack of cooperation
between researchers constituted a major challenge in enhancing the interoperability and reduced the
opportunities for new developments research.

6. Clinical big data: Future scope

The hopes built on modern big data technologies are now seen as facts that have proven surprising
results for us. Despite the strength of this big data, hopes are still open-ended for new developments.
Logically, the increased availability of information gives more opportunities to obtain knowledge. This
is what the researchers pointed out in their study on the future of big data in healthcare [35,36], where
they praised future work on developing a detailed model of the human, which will enable us to
strengthen our knowledge in the fields of disease. Remote patient monitoring is an essential and
wonderful development, and that is what the researchers recommended in studies that focused on the
future development of big data in the field of health care [37,38], where they indicated that the existing
analyzes would be able to design a device used to monitor the patient remotely, and that will achieve
unprecedented results that would help in improving the treatment process. In studying the hopes on big
data in healthcare, the researchers note in the studies [39-41], that working on large groups of data in a
participatory manner, will lead us to develop the ecosystem and raise the healthcare level of the
community. Moreover, the researchers hope in their study about the future of society with the
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development of big data technologies in this field [42], to grow up of visual exploration tools faster, so
that this service becomes self and accessible to the community.

7. Conclusion

This study aimed to enhance the benefit aspects of clinical big data technologies on the development of
the healthcare sector. It has presented the main concept of the clinical big data and its features, Volume,
Variety, Velocity, Veracity, and Value. Then, it has described the process of generating a value from
clinical big data. After describing the analytics of big data, it has discussed some technologies with
benefits. Moreover, the challenges were proposed with details. Finally, the future scope of the clinical
big data was described. Based on these literatures, the study concludes that the clinical big data
technologies have a positive effect on the quality of the healthcare sector.
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