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ABSTRACT.

Healthcare organizations may be able to

make adjustments to patient care and
custom prescriptions as a result of

combining biological and healthcare data.

Large amounts of important information
may be found in "big data." Popularity in
the last two decades is due to its

enormous potential. Big data is being
used by a wide range of public and
commercial sector organizations to
enhance the services they provide to their
people. Patient medical records, hospital
logs, test results, and Internet of Things
devices are all examples of healthcare
data sources that generate large amounts
of data (loT). Data generated by
biomedical research is huge, especially
when it comes to public health. If you get
the most out of this information, you will
need to arrange and evaluate it
thoroughly. Rather than sifting through
reams of information, it is like trying to
locate a needle in a haystack. High-end
computer systems are needed for each
stage's specific requirements in order to
manage huge amounts of data. In order
to deliver relevant solutions to improve
public health, healthcare providers must
have the requisite infrastructure to
generate and analyze large amounts of
big data. New opportunities for
contemporary healthcare may open up if
massive volumes of data can be
managed, analyzed, and understood
quickly. Health care, as well as a wide
range of other businesses, are attempting
to turn this potential into improved
services and financial rewards.

Page | 135

INTRODUCTION

It is because of this that a word for
massive and unmanageable data sets has
been coined: "big data". This data must
be organized and relevant information
extracted in order to fulfill our current
and future societal demands. One such
unmet social demand is access to quality
health care. In the same way that every
other business produces enormous
amounts of data, healthcare companies
are doing the same. This brings both
benefits and issues. It is our goal in this
study to examine the fundamentals of
big data, particularly as it pertains to
healthcare. Records, compliance, and
patient data have all contributed to a
massive quantity of data being created
in the healthcare business. Digitalization
of these records is a need in today's
digital environment. Healthcare quality
may be improved by cutting costs by
analyzing vast volumes of data
efficiently to address new issues.
Similarly, every day, the government
creates petabytes of data[10]. In order to
analyze the massive amount of data in
real time, you will need a piece of
software.  This will assist the

Copyright @ 2021 Authors



Journal of Management & Entrepreneurship

ISSN 2229-5348
government in providing residents with
higher-quality services. Analysis of data
patterns and relationships with the
assistance  of  machine learning
algorithms is a key component of big
data analytics. Using big data analytics
in  healthcare and  government
systems[9] is the focus of this article. It
discusses how these systems create large
amounts of data, the properties of that
data, and the security concerns
associated with managing large amounts
of data, as well as how big data analytics
may be used to obtain useful insight into
these data sets.

[ Big data format
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the social logs of patients with a certain
ailment in a specific geographic place.
Preventative interventions might be
advised to those who have been harmed
by this disease.

Monitoring thehospital’squality:
Checking to see whether Indian medical
council-approved hospitals are being put
up in accordance with their guidelines.
In order to prevent hospitals from being
disqualified, the government conducts
regular inspections.
Improvingthetreatmentmethods:

Treatment tailored to the individual
needs of  the patient—dosage

-
|

Structured ‘ Unstructured

Semi-structured

1. NEED FOR BIG DATA
ANALYTICS
INHEALTHCARE

To improve the quality of healthcare
by consideringthefollowing:

Providingpatientcentricservices:

To help patients get well more quickly
by offering evidence-based medicine,
which includes diagnosing illness at an
early stage, lowering medication
dosages to reduce side effects, and
giving efficient treatment based on
genetic make-ups.. This reduces the
cost of care for patients by minimizing
the number of readmissions.

Detectingspreadingdiseasesearlier:

Using real-time analysis to predict viral
infections before they spread. In order to
identify this, it is necessary to analyze
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adjustments may be made based on the
results of ongoing drug monitoring and
analysis. Monitoring patients' vital signs
in order to give preventative treatment
to them. In order to treat new patients
with suitable medications, doctors may
benefit by studying the data provided by
previous patients who had the same
symptoms.

2. BIG DATAPLATFORMS

Rather of relying only on local storage,
big data relies on cloud computing
technologies. Google cloud services,
Amazon S3, and Microsoft Azure are
some of the large data cloud systems.
This area is dominated by Google's GFS
(Google  File System) [2] and
Mapreduce programming approach. In
large-scale  data  processing, the
performance  of map-reduce has
garnered a significant amount of
attention. Big data  processing
frameworks with map reduce are being
used by a plethora of businesses. As a
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result of Yahoo's development of
Hadoop, an open-source version of GFS,
it has become an important part of big
data. Hadoop makes it possible to store
and handle enormous amounts of data in
a distributed manner on large clusters of
hardware. Hadoop is capable of
supporting massive data storage and
processing at lightening speeds. High-
performance data storage is provided by
Hadoop Distributed File  System
(HDFS). The HDFS cluster distributes
numerous copies of each data block,
ensuring a high level of access
reliability. Hadoop, a distributed data
processing platform, may be used with
HDFS to offer cloud computing.

that can be used to take preventative
steps. The following fields may benefit
from big data analytics: 1 Illness
pattern analysis, disease tracking, and
disease eruption management. Public
health [6] may be improved and illness
control can be accelerated with the use
of such an analysis. Health care
professionals are responsible for the
creation of the necessary vaccinations.
Health care data may be used to
identify the needs, services to be
provided, and forecast and avert health
disasters for the benefit of the people.
iii) Identifying the patients who
consume the most health resources and
are at the highest risk of ill
consequences is another area where

big data analytics [4] might provide
increased profits. People may make

BIGDATAANALYTICSAPPLICATION
SINHEALTHCARE

From individual physicians'
prescriptions to major hospitals and
other organizations that care for and
offer services to patients, there is a
vast quantity of information accessible
in healthcare thanks in part to the
successful use of digitization. The
community benefits greatly from the
use of big data in healthcare
institutions. Detection of illness at an
early stage via the analysis of so much
data is a prospective advantage, as is
the provision of prompt and effective
therapy to a person. Patients' family
history, chronic illnesses, kind of
surgery or medicine, benefits and side
effects, progress in health [3, 4], and
time to return to a healthy condition
after sickness are all factors that may
be analyzed via the use of big data
analytics in healthcare. Big data
analytics [2] may help consumers save
money on healthcare and have a
healthy life by providing information
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better choices about their own health
thanks to data analytics, which gives
them with the knowledge they need to
take action and adopt and follow
healthy habits, such as numerous
programs that are not expensive but
have proven advantages. When
calamity strikes, it is possible to use
big data analytics in healthcare to keep
an eye on public health [5] by
identifying areas of vulnerability and
combining information from a variety
of sources including  medical,
economic, and operational data to take
swift and effective action.

3. SIGNIFICANTFEATURESOFB
IGDATAINHEALTHCARE
ENVIRONMENT

The rapid growth of internet
technology, mobile devices, storage
media, and quick  processing
techniques have made it possible to
gather a significant quantity of health
information. The amount of available
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data is always increasing. In addition
to the healthcare system, other
businesses, such as insurance
companies and pharmacies, are also
contributing to the accumulation of
valuable patient information. We
should expect this knowledge to
continue to build up in the years
ahead. For the most part, the bulk data
is being analyzed, used for the benefit
of society, and improved health
conditions are a primary goal. Instead
of collecting data just for the sake of
generating money, organizations are
collecting it to better serve their
communities and improve health
conditions by using big data's powerful
tools, approaches, infrastructure, and
data output. It is only via a healthy
population that a healthy society and
country can be built.

4. BIG DATA

In healthcare databases, there are
several reasons to use big data analytics.
There is a wide variety of data in the
healthcare system, including photos, X-
rays, graphs, handwritten information,
and text, as well as structured data such
as  medication  details, doctor's
prescriptions, and more. Structured and
unstructured data may be found in this
kind of data set. Database management
technologies and approaches are
insufficient to analyze data that is so
varied and complicated. Because of the
rapid advancements in  computer
technology, big data has emerged as the
best way to make use of the immense
value that has been amassed. Using big
data in healthcare is the greatest way to
enhance the quality of life for people
across the world.

I. ALGORITHMICTECHNIQ
UES

CHARACTERISTICS INHEALTHCAREDATA

In recent years, the amount of data
generated, gathered, and exchanged by
many organizations has grown at an
exponential rate. Big data refers to data
sets that are too large to be handled or
processed using traditional means. Data
volume,  diversity, velocity, and
authenticity [1] are among the
characteristics of big data. Often
referred to as the 4 Vs.

Using big data mining in healthcare, it
is possible to forecast a patient's
sickness. To help healthcare insurance
companies discover hypocrisy and
abuse, healthcare organizations make
judgments about customer relationship
management, physicians find
successful therapies, and consumers
get better and more economical
healthcare services, data mining may
be used. This kind of forecasting is

widespread in the medical field.

Transformation of datain Application of Big data
the required format from analytc tools
structured and »

unstructured format

Various applications of
big data anaitics, like
reports, decision making

5. SUPPORTOFBIGDATAANALYTI II. BIGDATAARCHITECTU
CSINHEALTHCAREDATABASES RE
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It is difficult to manage a big data
project because data must be gathered
from many distinct sources, each with
its own unique set of characteristics.
Knowledge extraction from data is no
longer possible using the old database
management system, which is no longer
able to deal with today's data structures.
We must deal with organized, semi-
structured, and unstructured data in big
data [6]. A good starting point would be
to gather as much information as
possible from various sources, then
consolidate it into a single repository.
When it comes to distributed storage
and fault tolerance, we often employ
Apache Hadoop's open source version,
which  comes with the Hadoop
Distributed File System (HDFS). It is
imperative that we process our dataset in
a distributed environment in order to
take use of HDFS and inbuilt distributed
processing to process data as quickly as
feasible.  Most machine learning
methods used in report generation are
implemented at the processing layer,
where they may be utilized to conduct
intelligent analyses of the data and
provide significant insights.

[ Dasta Colkection
h
Drata Siorage
{Hadoop Dhatributed File System)
h J
|[ Diata Processing { Map Reduce) ]
b4
[ Report and Data Anslysis

I. CHALLENGESAN
DFUTUREDIRECTI
ONS

Page | 139

UGC Care Group | Journal
Vol-10 Issue-02 2021

Despite the enticing prospects presented
by big data analytics, it also has its share
of obstacles. Big data analytics platform
selection is the first hurdle. Availability,
convenience of use, scalability, security,
and continuity should all be taken into
account when making your platform
selection [2]. Data incompleteness,
scalability, and security are some of the
key issues with big data analytics. Cloud
computing is a crucial component of big
data analytics, hence cloud security
must be taken into consideration. 90%
of large data is unstructured, according
to research. Unstructured data is still
difficult to represent, analyze, and make
available in any useful form. Clinical
decision support, for example, relies on
timely data in order to make choices or
provide information that aids in
decision-making. Using more up-to-date
and relevant information in the form of
large amounts of big data may simplify,
speed up, and improve the accuracy of
decision support.

1. BIGDATASTORAGEANDMAN
AGEMENT

After collecting data, it is critical to
establish where the information will be
kept and in what format. Due to the
fact that this data was formatted and
kept in data warehouses and relational
databases after it was extracted and
loaded from many external sources,
the conventional techniques of storing
and retrieving it are no longer efficient
at all.

BIGDATAINHEALTHCARE

The types of data anticipated to be of
use in BDAinclude:

1. Clinical data — up to 80 per cent of
health data
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isunstructuredasdocuments,images,clini
calorprescribednotes;

2. Publications—
clinicalresearchandmedicalreferencemat
erial;

3. Clinical references — text-based
practice guidelinesand health product
(e.g., drug information) data;

4. 4.Genomicdata—
representssignificantamountsofnewgene

use of BDA technologies that mine
data from the web and social media.
Additionally, BDA systems may aid
doctors and epidemiologists in
conducting analysis across patient
populations and care settings in order
to discover illness patterns.

- Clinical operations — To assist
projects like wait-time management,
BDA can mine massive volumes of

historical and unstructured data, search
for trends, and model different
scenarios to forecast events that may
effect wait times before they occur.

- Policy,financialandadministrative—
Integrating and analyzing data
connected to KPIs may help BDA
provide assistance to decision makers

sequencing data;

III. OPPORTUNITIESOFBDAINHEA
LTHCARE

There are many new ways to analyze
data in the world of big data. Neither in
India nor abroad does it currently have a

| B

- Clinical decision support — It is [Clinicaldm
possible to use BDA technology to 3
filter through a vast quantity of data,

¥

big presence. As a result of the ongoing in their work.

digitalization of health information, as Analytics
\r/]velllhas thg interoperable Ielectlronig ‘ Sening D r—=—

ealth record (EHR), new clinical an ! Deseriptie ) o

ih record (EHR) | L D) |

administrative issues may be examined. ‘ , 1 g |
BDA-type apps may be layered on top | Onics Dl y | — g |

of the basic health IT infrastructure in a | Dingodic_Jwy 1 Improved Outcomes
privacy-protected way to get value that IElwlronicﬂwllh = ) ‘ Smarter and Cos

; i Record Dita ! . 17| effective Decisions

would otherwise go unnoticed. In the W | N Peiite )Y |
following, we will look at a few fresh e | | !
approaches to common problems. ‘ Beci ! g |

interpret and classify it before making IV. BIGDATACHALLENG
predictions about outcomes or making ESINHEAL
therapy recommendations to THCARE

physicians and patients. Genomic
DNA sequencing for cancer care is an

AN Taking advantage of the linkages
example of individualized care that

between patient data and records over

can be used in real time to highlight
the best treatment options for patients.
Early detection and diagnosis may be
possible via the wuse of these
techniques.

- Public and population health — Flu
outbreaks may be predicted with the
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time.

Knowing where to look for unstructured
clinical notes.

Extracting relevant biomarkers and
information from enormous amounts of
medical imaging data.

Genomic  data analysis is a

Copyright @ 2021 Authors



UGC Care Group | Journal
Journal of Management & Entrepreneurship Vol-10 Issue-02 2021

ISSN 2229-5348

computationally difficult endeavor, and
integrating it with regular clinical data
adds extra levels of complexity.

Using a variety of sensors to gather
information on the patient's social

extensive use of big data analytics.
Several concerns must be addressed in
order to do this. There will be
increased attention paid to issues such
as securing and protecting personal

interactions and communication.
Tablel:Example forafilter

information as Big Data analytics
becomes more widespread. In the early
stages of big data analytics and

healthcare applications, substantial
1ol H advances in platforms and tools may
1 1 1 speed up the maturation process.
0 0 0

Health Care Analytics

o T — ————————————— ———————

]
]
: [ Electronic health record J
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]
' E [ Clinical information J
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Multi Omics Profile ! [ Patient health information J
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Genomics
! Transcriptomics ‘
___ Proteomics Data Integration

| Metabolomics » (Computational and
F systems biology)

| Glycomics
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] Epigenomics treatment
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|
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V. CONCLUSION

When applied to healthcare, Big Data
analytics has great promise as a means
of gaining new insights from vast
amounts of data and reducing costs at
the same time. It has a lot of potential,
but it still has a long way to go.
Healthcare practitioners will be able to
use big data analytics to Dbetter
comprehend and analyze their clinical
and other data sources, allowing them
to make more informed decisions. In
the future, healthcare organizations

and the healthcare industry will make REFERENCES
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