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ABSTRACT

A significant amount of sensor data and patient health data files are being created in the current era of smart phones
and wearable technology. Big data analytics is crucial to resolving problems and obstacles in the healthcare industry.
The healthcare industry generates enormous amounts of data that big data can handle. Every day, a variety of devices
generate petabytes of data, which, when examined, can provide insightful and practical data-driven solutions for
patient care. This paper provides an overview of the various healthcare applications of big data analytics, along with
an analysis of the associated problems and potential tools and technologies for healthcare clouds. Big data has the
power to transform the healthcare sector and enhance clinical trial monitoring quality and operational efficiency.
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1. INTRODUCTION

Every day, a vast amount of data is generated globally, with
the healthcare industry being one of the main contributors to
this data. IoT, wearable technology, smart gadgets, and elec-
tronic medical records (EMR) are all being used more often.
Data is expanding at an unmanageable rate in the modern era.
Digital data pertaining to health is being generated in various
forms, such as clinical data and insurance claims.

A large portion of healthcare data is both structured and un-
structured. Thus, processing healthcare data effectively is
beyond the capabilities of standard database systems. In or-
der to get meaningful insights from the copious amounts of
data being generated, the healthcare industry must now incor-
porate big data analytics, tools, and approaches. Analytics
has completely transformed the way healthcare is provided,
giving health a new definition.

Big data analytics is capable of analyzing a wide range of
intricate, abundant data features and producing insightful

results. When used in the healthcare sector, it can reveal
latent patterns and trends that result in higher-quality care
at lower costs, allowing for quicker decision-making. Big
data analytics in healthcare also makes it simple for hospital
administrators and physicians to enter and retrieve patient
data.

Big data comes from a variety of sources in the healthcare
industry, such as lab results and drug research, social media,
patient records and claims, mobile apps, remote monitoring,
and other sources. In the past, the healthcare sector produced
a large amount of data derived from patient treatment and
record-keeping. There is currently a tendency towards the
rapid digitization of vast amounts of data. Big data’s rise will
likely present more opportunities in the healthcare industry.
Big data analytics allows us to extract data and transform it
into insightful knowledge. By lowering healthcare costs and
utilizing high-performance computers, useful insights can
assist in improving healthcare and giving patients better care.
Finding effective and secure methods for processing data is
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one of the industry’s biggest challenges.

In this study, we focus on the use of big data analytics in
healthcare, its advantages and disadvantages, and the need
for high-performance computers in the field. Big data is
commonly referred to as “big” due to its volume, generating
speed, variety, and validity of complicated data. When big
data analytics is applied to healthcare, a patient’s condition
may be treated in a way that benefits another patient. The
several stages in the procedure would aid in the patient’s
diagnosis and in the identification of other people who may
have the same illness. Based on available reports, it is possible
to estimate that the United States might save approximately
$300 billion annually on healthcare costs by implementing
big data analytics.

2. LITERATURE REVIEW

Big data analytics is critical to healthcare in areas such as
rapid epidemic detection, better patient management, and
patient diagnostics [1]. The purpose of profiling studies in
this area is to provide an overview of the dynamics of big data
analytics publications in the healthcare industry and to stimu-
late discussion using relevant cases. To compile the literature
review, a large number of papers have been examined and
analysed. The detection and treatment of high-risk patients,
the use of large data sets, the use of Hadoop and cloud com-
puting in genomics, and the creation of mobile applications
for illness management are all topics covered in well-cited
publications. Enhancing illness prediction by examining pa-
tients’ medical outcomes through sophisticated analysis, such
as segmentation, predictive modelling, machine learning, and
visualisation, is also significant.

The use of big data analytics in the healthcare industry is
growing daily due to the massive amount of data being gen-
erated in this sector. As a result, the healthcare industry is
implementing tools and technology that need to handle large
amounts of data. With insights from big data analytics, de-
cision makers in healthcare organisations will be able to act
appropriately for the circumstances. About 30% of research
publications addressed and clarified the application of big
data analytics in the healthcare industry to enhance patient
care and hospital operations.

Big data analytics (BDA) in healthcare is a transformative
force, enhancing patient care, operational efficiency, and
stroke management through the analysis of large and complex
datasets. The literature reveals that BDA can significantly
improve patient outcomes by personalizing care, advancing
treatment options, and fostering better provider–patient rela-
tionships [10]. It also plays a crucial role in shifting health-
care towards a patient-centric model, offering high-quality
care at an affordable price [11]. In stroke management, BDA
facilitates the rapid and efficient improvement of healthcare
services by evaluating clinical data to enhance physicians’
practices and patient care [12, 13].

Healthcare professionals leverage BDA and machine learning
to make informed decisions about personalized medicine and
treatment plans, which is particularly relevant in acute med-
ical conditions such as stroke [14]. Operational efficiency
is another area where BDA has a significant impact. By ad-
dressing disease diagnoses and prevention, BDA helps health-

care institutions improve service delivery while managing
resources more efficiently [15]. The integration of BDA with
cloud computing and biometric systems further strengthens
its role in enhancing operational efficiency in healthcare [16].
However, adoption faces challenges, including data security,
privacy issues, and the need for actionable objectives to max-
imize value [17]. The literature also emphasizes technical
issues in current health data analytics platforms to ensure
effective collection, aggregation, processing, analysis, vi-
sualization, and interpretation of health data [18]. Finally,
increasing demands in the healthcare industry highlight the
need for improved data governance, strategy formulation, and
IT infrastructure [19].

3. APPLICATION OF ANALYTICAL METHODS

Big data analytics has numerous prospects in the healthcare
industry to improve the calibre of different healthcare ele-
ments through the application of analytical methods such as
descriptive, predictive, and prescriptive analytics.

a) Medical diagnostic: Making a diagnosis based on his-
torical data can assist in identifying an illness early and
reducing treatment-related problems.

b) Community healthcare: By informing individuals
about infectious illness outbreaks, preventive measures
can be taken in advance of the population’s anticipated
risks of chronic disease.

c) Hospital monitoring: Real-time hospital monitoring
could assist the government in guaranteeing the highest
level of service quality.

d) Patient care: By employing big data analytics, hospitals
may provide individualized patient care services that will
help patients feel better quickly.

3.1 Frequent Difficulties in the Region

While big data analytics presents benefits in the healthcare in-
dustry, it also presents certain obstacles. Among the frequent
difficulties in the region are:

(a) Initial expenditure: Deploying the infrastructure
needed to fully utilise the advantages of big data in-
volves a significant initial expenditure.

(b) Data quality: Because big data is a relatively new topic,
there are not as many experts in it.

(c) Quality of insights: There are many inconsistencies and
low-quality medical healthcare data being generated.

(d) Privacy and security: It is extremely problematic to
allow unauthorized parties, including government agen-
cies or insurance firms, access to and disclosure of pa-
tient data.

3.2 Obstacles Encountered in the Healthcare Sector

3.2.1 Health Tracking

In the era of IoT, simple wearables may monitor and identify
a patient’s heart rate, sleep patterns, level of exercise, distance
travelled, and other factors. Daily readings of these elements
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can be monitored. In addition to these, modern medical ad-
vancements include pulse oximeters and blood pressure mon-
itors, among many other things. Healthcare organizations can
prevent hospitalization by identifying potential health issues
early and providing care before conditions worsen thanks to
continuous body monitoring and sensor data collecting.

3.2.2 Cutting Costs

Hospitals often overbook or underbook staff members be-
cause they are unsure of how many employees they actually
need. Hospital expenses can be reduced with the use of big
data analytics. By anticipating patient admission rates and
assisting with staffing levels, predictive analytics can help
address this problem. This will enable the institution to get
the most out of its investment. The healthcare sector also
thinks that predictive analytics would result in 25% higher
yearly cost savings for businesses.

3.2.3 Helping High-Risk Patients

Data can be used to comprehend the trends of numerous
patients if hospital records are digitalized. This would aid
in comprehending the chronic problems of the patients who
come to the hospital on a regular basis. This knowledge can
improve care for high-risk patients and lower the frequency
of emergency visits.

3.2.4 Preventing Human Errors

It has frequently been noted that medical personnel either
give patients the wrong medication or send incorrect prescrip-
tions. Since big data can be used to evaluate user data and
the suggested medication, such errors can be minimized. The
program can verify data and alert a doctor if there is a dis-
crepancy between a patient’s medical history and prescribed
drugs. Healthcare organizations can reduce these types of
errors by using this method.

4. METHODOLOGY

Clinical and genomic data, as well as data from a variety of
devices, are the sources of healthcare data. There are five
stages in healthcare data processing: data collection, data stor-
age, data management, data analysis, and data visualization.
The first stage gathers data from clinical systems, sensors,
mobile devices, administrative systems, medical imaging, and
other digital sources. Storage and management stages use dis-
tributed platforms, cloud services, and database technologies
to organize structured and unstructured data. The analysis
stage applies descriptive, predictive, and prescriptive meth-
ods to derive insights. Finally, visualization communicates
findings through dashboards, charts, and reports that assist
clinical and administrative decision-making [4].

5. RESULT AND DISCUSSION

5.1 Electronic Medical Records

Every patient has a digital record that includes lab re-
sults, demographics, medical history, allergies, and other
details. A secure information system is used to communicate
records, which are accessible to both public and private sec-
tor providers. Every record consists of a single editable file
that allows doctors to make modifications over time without

requiring paperwork or risking data duplication.

Electronic medical records can also trigger alerts and re-
minders when a patient needs a new laboratory test or follow-
up consultation. This improves continuity of care and gives
clinicians a consolidated view of patient information. When
EMR datasets are analysed at scale, they support population-
level studies, disease surveillance, and evidence-based treat-
ment planning.

5.2 Real-Time Alerting

Real-time alerting in healthcare refers to the capability of
a system to generate and deliver immediate notifications or
warnings to healthcare providers or patients in response to
certain predefined events or conditions [9]. Clinical decision
support software examines medical data immediately and of-
fers health professionals advice while they make prescriptive
decisions.

For example, if a patient’s blood pressure rises suddenly, the
system can send an alert to the doctor, who can then take
appropriate action and contact the patient. Such alerts help
healthcare providers intervene before a condition becomes
severe, thereby improving safety and reducing avoidable hos-
pitalization.

5.3 Predictive Analytics in Healthcare

Predictive analysis has been identified as one of the major
developments in business intelligence, but its prospective uses
are not limited to the commercial world; they extend far into
healthcare. In order to build a database for predictive analysis
tools that would enhance the provision of treatment, Optum
Labs, a United States research partnership, has gathered the
electronic health records of over 30 million patients.

Online business intelligence for healthcare aims to improve
patient care by enabling physicians to make data-driven
choices quickly [9]. This is especially helpful for people
who have complicated medical histories and several ailments.
Additionally, new business intelligence tools and solutions
can anticipate, for example, who is at risk of diabetes and
recommend further screenings or weight management.

5.4 Reducing Fraud and Enhancing Security

Reducing fraud and enhancing security in healthcare is cru-
cial to safeguard patient information, maintain the integrity of
healthcare systems, and prevent financial losses. Big data an-
alytics can detect unusual billing patterns, suspicious claims,
and unauthorized access attempts. These capabilities support
compliance, protect patients, and improve trust in healthcare
information systems.

5.5 Telemedicine

Telemedicine refers to the use of telecommunications technol-
ogy, such as video calls, phone calls, and secure messaging,
to provide remote healthcare services. It allows patients to
consult with healthcare professionals, receive medical ad-
vice, and even undergo certain diagnostic and monitoring
procedures without being physically present in a healthcare
facility. Telemedicine has become increasingly popular due
to advancements in technology, improved internet connec-
tivity, and the need for convenient and accessible healthcare
services.
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5.6 Integrating Big Data with Medical Imaging

Integrating big data with medical imaging involves leverag-
ing large-scale datasets and advanced analytics techniques to
extract valuable insights, improve diagnostic accuracy, and
enhance patient care. Imaging data can be combined with
clinical histories, laboratory findings, and genomic informa-
tion to support better diagnosis and treatment planning.

6. USAGE OF BIG DATA IN HEALTHCARE

6.1 Big Data in Healthcare Applied on a Health Care Stroke
Data Dashboard

The health care stroke data dashboard provides the condition
of stroke patients. By gathering in one central point all the
data on every aspect of the patient, including age, gender,
and other characteristics, healthcare providers obtain a broad
view of the facility. This big picture is helpful for running
services smoothly and supporting timely decision-making.

Figure 1. Big Data in Healthcare Applied on a Health Care Stroke
data dashboard.

7. CONCLUSION

Investigating the uses, advantages, and difficulties of applying
big data analytics in healthcare is the goal of this systematic
review. Numerous research articles underwent extensive re-
views and analyses. The results demonstrate the critical role
that BDA plays in raising the effectiveness of healthcare or-
ganizations’ operations.

Big data analytics is becoming a more exciting area in health-
care, offering insights from very huge datasets and lowering
costs while improving results. Accurate disease diagnosis,
fewer errors and costs, appropriate Medicare treatment, and
overall healthcare delivery would all greatly benefit from
healthcare analytics with effective organizations, streamlin-
ing, and big data analysis. However, data security and privacy
issues provide a significant barrier to the use of big data in
the healthcare industry. It would be beneficial for BDA to
consider employing more sophisticated instruments and tech-
nology to close these gaps. Examining the use of big data
tools and technology in healthcare is the main goal of this
article, including insights into how to give data-driven ser-
vices to the public and how to leverage Hadoop and Spark.
Massive data analysis outcomes will be produced by big data
technology and tools that are necessary to advance the health
sector.
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