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ABSTRACT

Big data analytics has started to become increasingly important in the advancement of medical procedures and academic study. It has made tools available for
gathering, managing, analysing, and assimilating vast amounts of dispersed, unstructured, and structured data generated by existing healthcare systems. Recently,
big data analytics has been used to help in disease research and care delivery. However, some basic issues with the big data paradigm continue to impede the
adoption rate and research advancement in this field. With an emphasis on three future and promising fields of medical research image, signal, and genomics-based
analytics— we highlight some of these significant obstacles in this study. It is described recent study that aims to use enormous amounts of medical data while
merging multimodal data from many sources. Also considered are potential research opportunities in this area that could have a significant impact on how healthcare
is delivered.

INTRODUCTION

Prior until now, the healthcare business produced a lot of data that was driven by record-keeping, observance of regulations, and patient care. Although
the majority of the data is still kept in hard copy form, the current tendency is for these vast amounts of data to be rapidly digitised. These enormous
amounts of data hold the secure of sustaining a wide range of medical and healthcare functions, including among others clinical decision support, sickness
examination, and population health management, with the potential to improve the quality of healthcare delivery while temporarily reducing the costs. A
transdisciplinary information processing system is known as big data.

Big data is being rapidly integrated into information processing systems in the areas of business, media, government, and particularly healthcare.
Understanding the 2.5 quintillion bytes of data, where it can reside, which processed or derived artefacts, and what the description between public and
private access is necessary is the expensive method to exploit the promise of big data in healthcare. Analytics aids in the optimization of crucial roles,
processes, and functions. To combine internal and external data, it can be used

LITERATURE REVIEW

. In the Biomed International Journal, Ashwin Belle and a select group of authors have published their paper titled Big Data Analytics in
Healthcare. Big data is a set of data elements whose size, speed, kind, and complexity need the search, acceptance, as well as invention of new
hardware and software processes in order to process, understand, and display the data efficiently. This has been covered in this paper.

. Revanth Sonnati mentioned Hadoop data processing as one of the finest options to go with given the current trends and how it will provide the
data analysis an extra edge in his paper Improving Healthcare Using Big Data Analytics. The purpose of this research was to present a workable
computer method that promoted healthcare science, affordability, and accessibility while enhancing healthcare.

. M. Ambigavathi and D. Sridharan's article, Big Data Analytics in Healthcare, summarises the development of Vs and the traits of big data in
healthcare applications. It goes over the important functions of different parts involved in big health data analytics, from data mining to the
process of knowledge discovery.

BIG DATA CHARACTERSTICS

Like with any large objects, characterising them will help us to organise our understanding and control them. Big data is noted for having the three Vs
(volume, velocity, and variety) as its primary qualities. Knowing how to measure big data requires an awareness of these characteristics. The amount and
extent of the data are indicated by its volume. While the velocity refers to the pace of change or frequency of creation of data. The variety also includes
various data forms and types, as well as various uses and approaches to data analysis.

1. Volume
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Numerous variables contribute to data volume. The data flow across social media or transactional data, both of which have been employed over time, are
two examples. The overall amount of mass data in a certain organisation is the volume of the data. Depending on the production activities and the type
of the organisation, the amount of data generated in an organisation rises every day at an unpredictable rate and can be measured in petabytes and zeta
bytes.

2. Variety

The variety, which is varied in terms of data type, origin, and shape. It describes the data's intricacy and data occurrences. Structured, semi-structured,
and unstructured data are all types of it.
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3. Velocity

The data in question is the total amount of data that is currently communicated inside an organisation or in motion. The rate at which an organisation
produces, processes, and analyses data typically continues to increase. It affects how data is produced and sent from one location to another. Time is often
of the essence.

4. Veracity

Veracity, which is made up of the information about which the company is unsure. It examines the many types of data that are rated as reliable. The
implementation of plans by organisations to assure quality and reliable data is typically hampered by variables like weather and client emotions and
purchase patterns.

BIG DATA IN HEALTHCARE

Big data in healthcare can come from internal sources like electronic health records, clinical decision support systems, etc. and external sources like
government sources, pharmacies, insurance companies, etc. It frequently comes in different formats like (flat files, relational tables, etc.) and is located
in various places like geographic areas as well as in different healthcare provider sites, in several legacy.

The following resource and data types:

1) Data from the web and social media: Deals with data from blogs, Facebook, Twitter, and other social media sites. Click flow. Websites for
corrective health plans, smartphone applications, etc. can also be included.

2)  Data shared between machines: Deals with the results from sensors, metres, and other gadgets.

3) Bigtransaction data: The presentation of healthcare claims and other billing records in semi-structured and unstructured formats is increasingly
common.

4)  Biometric data: such as fingerprints, genetic information, retinal scans, and information similar to these. X-rays and other kinds of medical
imaging are included in this.

5) Human-generated data: semi-structured and unstructured data, including emails, paper documents, electronic medical records (EMRs), and
doctor's notes.
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Big data analytics has made it increasingly clear that multiple streams of data like these can be used in conjunction with the most recent technologies for
collection, aggregation, and analytics to enhance the delivery of healthcare to both individual patients and populations with particular illnesses and
conditions.
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CHALLENGES OF USING BIG DATA IN HEALTHCARE
e  The types of data being collected, how it is being compiled, and who is using it may be summed up as the three main problems of using big
data in healthcare.
e  Bigdata analytics were supposed to aid in the early stages of the Covid-19 virus defence. However, this did not occur.
. Researchers in public health had access to these large technology corporations' datasets.

. But it was immediately apparent that the priorities of companies like Facebook or the creators of location-based apps were different from those
of public health experts, having an impact on the types of data that were collected and their value in identifying risk factors or trends in
transmission.

. Healthcare professionals are still adapting to and learning from the large amount of data being created.
e  The systems, databases, and skill levels needed to manage them are still lacking in many healthcare companies.

e  The methods used to collect some health data and their prospective applications raise serious questions.

BENEFITS OF USING BIG DATA IN HEALTHCARE

1.  Improves Patient Healthcare

The knowledge gained from big data analytics has a significant advantage because it gives different healthcare providers better clinical insights. These
state-of-the-art analytics enhance patient care in the healthcare system by enabling clinicians to prescribe effective treatments and make clinical decisions
that are more accurate, further removing any treatment-related ambiguity. As the data is utilised to determine which practises are most beneficial for
patients, big data analytics appears to be bringing about a transformation in healthcare that is going towards bringing about improved patient outcomes.

2. Predicts patients at higher risk quickly & efficiently

Predictive analytics in particular identifies the subset of patients who are more susceptible to disease and offers suggestions for early intervention to
safeguard them when taking into account population-wide data for a specific area. For portrayals of some chronic conditions, this kind of prediction is
more appropriate. Predictive analytics is created by combining data from a range of sources, including patient comorbidities present in the area,
demographic area data, socioeconomic profile data, patient's medical history, etc.

3.  Eases patient diagnostics with EHRs:

With each patient having their own electronic health record, this is the most common use of big data to enable effective patient diagnosis (EHRS). This
EHRs contains information about the patients' demographics, medical histories, allergies, and test results for both current and former illnesses, among
other things. Doctors and other healthcare professionals can easily access these EH records because they are exchanged through secure information
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platforms. The personal information in these files can be accessed by them, but the doctors can change the diagnosis and treatment. As well as tracking
prescriptions, the EHRs have the ability to send reminders to patients informing them of upcoming doctor or diagnostic appointments.

4.  Ensures to reduce overall healthcare costs

Medical professionals can make use of electronic health records (EHRs), which greatly aid in identifying broad trends that result in a better understanding
of patient health patterns. This in turn can ultimately aid in cost-cutting by lowering unneeded medical expenses or hospital stays. The higher insights
that analytics data provide to doctors typically result in more effective patient treatment. Their shorter hospital stays and, in some situations, fewer
admissions or readmissions are also identified by this data. Due to fewer hospital stays, this also aids patients in lowering healthcare costs. Additionally,
by carefully arranging the therapy, predictive analytics may use the data to estimate the costs associated with each specific patient and greatly increase
healthcare efficiency.

5. Delivers greater insights into patient cohorts

Big data analysis in healthcare provides a deeper understanding of patient cohorts most at risk for particular diseases, which in a way aids in the
implementation of preventative measures. It's interesting to note that this type of analytics data can be utilised to educate, enlighten, and subtly encourage
individuals to take charge of their own health. Additionally, by combining the clinical data, the patient treatment plans become more effective, resulting
in better patient results.

6. Enables improved healthcare with fitness devices

Consumer fitness tools like Fitbit, Apple Watch, and others are widely accessible nowadays and monitor users' levels of physical activity. The information
gathered in this way by the many devices that individuals use is transmitted to cloud servers, where it is categorically used by doctors to determine the
general health of their patients and to organise their wellness programmes appropriately. Physicians can obtain this user data from analytical fitness
devices and utilise it to learn about their patients' levels of physical activity as well as particular health-related trends.

7. Generates real-time alerting

There is specialised medical decision support software that analyses medical data immediately and provides real-time alerting to assist healthcare
providers, who in turn use that real-time data to offer better prescriptive recommendations. Doctors insist that patients utilise wearables that continuously
gather and communicate patient health data to the cloud in order to decrease the number of patients who visit hospitals. Doctors use this information to
prescribe medications based on the findings and values.

CONCLUSION

Big data analytics in healthcare will emerge as a promising subject for extracting knowledge from extremely large data sets and enhancing results while
lowering expenses. Its potential is enormous, yet there are still difficulties to be overcome. Big data analytics has the potential to alter how medical
professionals use technology to gain more knowledge from their clinical and other data sources and make informed decisions. In the near future, big data
analytics will be quickly and broadly applied throughout the healthcare system. The various problems must be represented in order to achieve that. Issues
like guaranteeing security and privacy, creating standards and governance, and ongoing tool improvement are becoming increasingly crucial as big data
analytics becomes more significant.
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