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Abstract: Big data analytics has turn out to be the principle 
essence of just about every area in modern life such as health-
care, commercial enterprise and plenty of different industries. 
Recent improvements in technology have absolutely changed the 
way our every day existence operates as hastily evolving 
advancements are leading towards bigger use of knowledge in the 
direction of high-quality lifestyles. Recently, investigators in 
healthcare technology are generating complex and excessive-
dimensional records using diverse datasets and for this reason, 
these disciplines become more record-intensive. Hence, this may 
be considered as the right time to efficiently use the statistics 
analytics in healthcare and medical research to enhance remedy 
and affected person care.  One side, big data analytics is coupled 
with some drawbacks and demanding situations than the existing 
conventional techniques. However, massive statistics is the 
imperative part of diverse researches like in human genome, 
which holds the promising future for subsequent generations. 
This makes it feasible to achieve a consolidated data associated 
with patient’s health which allows analysing the expected effects 
precisely.  Therefore, these types of innovations have made it 
possible to use massive information in healthcare for improving 
the clinical operations, financial strategies in clinical sectors with 
digitized record upkeep and early ailment detection. Big data 
revolution has widened the horizons of healthcare and 
biomedical technology as it gives open record pool of affected 
person’s previous health facts for better analysis & assessment in 

future and thereby improving the medical practices with powerful 
scientific services. 
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Research Methodology 
This study is based upon Exploratory Research Technique. 
The secondary data is collected from several credited 
sources such as international journals, reports, published 
articles and surveys. Collected data is then analysed to reach 
the conclusion. 

I. INTRODUCTION 

Big Data Analytics has received massive recognition from 
couple of years back specifically in technology and different 
spheres. The information which exceeds the processing 
performance of conventional database structures can be 
termed as big data. Formerly, 3 Vs (extent, speed and range) 
have been taken into consideration as the main 
characteristics of big data analytics.  
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But, with the development of time and advances, big data 
analytics now may be defined with 6 V's. These 6 Vs are 
Volume, Velocity, Variety, Value, Variability and 
Veracity[7]. Big data specially focuses on correlated 
patterns to extract beneficial facts. Big Data Analytics can 
be descriptive, predictive and prescriptive analytics[6]. Big 
data is one of the effective useful resources in dealing with 
business operations and several other domains. Similarly, 
big data utility in healthcare and biomedical technologies 
play an essential role in control of health associated facts 
and making use of essential data in future for the affected 
person advantage. In healthcare, massive statistics can be 
referred as big data because, for digital data units, it might 
be tough to control with the use of traditional methods, 
software/hardware. Smart Healthcare Devices like wearable 
sensors are also constantly generating huge amount of 
records in actual time. Therefore, coping with such records 
may be efficiently done with Big Data Analytics. 
Furthermore, a number of the vital classes of huge records in 
Healthcare are genomic & scientific data, behavioural styles, 
case, administrative, statistics associated with affected 
person and personal health. In similar way, thinking about 
the reality that quantity of associated records is predicted to 
increase quite in coming years, hence, protection and 
infrastructure related challenges are required to overcome. 
For this motive, healthcare providers should use the state-of-
the-art technologies in appropriate way to get capability 
advantages. This paper explores the cause of imposing big 
data analytics in healthcare and describes the involved 
architectural framework. Big information comes along with 
many demanding situations. Also, potential advantages are 
discussed in this paper. Furthermore, special emphasis is 
given on challenges, futuristic scope and possibilities 
associated with big data analytics in healthcare & clinical 
technology. 

II. BIG DATA ANALYTICS IN HEALTHCARE- 
GOALS, ARCHITECTURE AND 

METHODOLOGY 

As big data analytics is becoming an integral part of 
information technology, many sectors such as banking and 
even grocery stores have embraced big data to improve their 
income. But whilst coming to the incorporation of big data 
analytics in healthcare, it was observed with many obstacles. 
Due to this, healthcare industry straggles behind different 
line of businesses[2]. Presently, many forces as a whole are 
triggering the need for big data in healthcare sciences. 
Consequently, conserving huge potential, goals of Big Data 
Analytics in healthcare are[1] 

1. Profiting and enhancing every detail of healthcare 
consisting of healthcare professionals, patients and 
management. 
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2. Personalizing the affected person care in conjunction 
with reduced price, and specializing in improved 
effects with smarter selections at any time when 
required. 

3. Taking the advantage of big data analytics for 
enhancing any medical disease to right affected person 
on right time. 

4. Identification of patients at high risk is a good way to 
make sure their remedy efficiently on right time. 

5. Developing algorithms to predict the inpatient time in 
coming years. 

A. Architectural Framework  

Big Data Analytics in Healthcare involves allotted 
processing carried out over miscellaneous nodes. But now, it 
additionally includes few open source systems like Hadoop / 
MapReduce handy on the cloud which improves the practice 
of big data analytics in healthcare. Recent big data analytic 
equipment vary from traditional analytic tools, due to the 
fact they may be 

1. Complicated 
2. Varied skill utility  
3. Programming concerted 

Execution of massive information application goes through 
three main tactics concerning architectural framework as 
cited underneath[3]: 

1. Obtaining the primary data: Data can be extracted from 
diverse resources like outside (authorities forces, 
laboratories, pharmacies, coverage corporations, 
HMOs), varied formats (flat files, relational database 
tables, ASCII codes and textual content), internal 
(computerised health information, Clinical decision aid 
structures), diverse geographical places, multiple 
database programs (transaction processing machine 
software, different databases). In addition, resources 
and statistics sorts may additionally encompass 
information generated from net, social media & 
healthcare devices, big transaction records, biometric 
and human generated statistics from doctor notes and 
other files. 

2. Processing the extracted data: Various tactics can be 
adopted to transform the extracted data records together 
with distributed software program such as Middleware, 
ETL (extract > rework > load), Enterprise Data 
Warehouse, Traditional layout CSV and Tables. 

3. Analysis of data and usage of large statistics:  In this 
step, choices are made according to the input technique 
and disbursed design. Later on device choice and 
analytical models are decided. The equipment that may 
be used for Big Data Analytics in Healthcare are 
Hadoop Distributed File System (HDFS), Hive, 
Zookeeper, H Base, Cassandra, Avro, Mahout. 

Afterwards, final steps of Big Data Analytics utility in 
healthcare may additionally consist of checking the 
knowledge via queries and survey reports, OLAP (Online 
Analytical Processing), information mining and visual 
representations. Hadoop (Apache Platform) is an open-
source distributed platform for records processing and is one 
of the most excellent big data analytics device. It belongs to 

NoSQL, CouchDB, MongoDB technology. Hadoop may 
potentially assist in statistics organisation and evaluation. 
However, set up, configuration, management and finding 
appropriate ability workers for Hadoop may be tough. 

B. Implementation Procedure 

Currently, it includes four primary steps which might be 
important. These are: 

1. Statement conceptualization and describing the 
significance of undertaking project. 

2. Development of concept is considered, in which 
challenges are addressed at the side of its importance. 
Also, some preceding information is collected and use 
of big data analytic technique is justified. 

3. The technique is a fragmented into propositions, choice 
of variables, Collection of information, ETL and 
transformation of records, to selection, conceptual 
version, analytic techniques, Association, clustering, 
classification, effects and insights. 

4. Finally, deployment is executed via assessment, 
validation and checking out. 

III. APPLICATIONS AND BENEFITS 

Big Data Analytics method helps in average boom of the 
arena. Some of the ability programs of Big Data Analytics in 
Healthcare are[4] [7] 

1. Smart Healthcare System: Application of big 
information in Healthcare may additionally help in 
advancing and ameliorating various fields in Smart 
Healthcare System such as virtual hospitals, 
telemedicine and smart healthcare devices. 

2. Designing and manufacturing clinical devices: This can 
be performed by way of utilizing the computational 
strategies of massive statistics. 

3. Personalized patient care: This has now emerged as a 
data pushed approach. Moreover, it has led to affected 
person centred version in healthcare, as 
sufferersparticipate actively in caring themselves. 
Therefore, big data statistics has facilitated the 
customised affected person care. 

4. Preventive measures to improve public health: Analysis 
of public health records facilitates in figuring out risk 
elements and ailment outbreaks inside a selected 
population through social media platforms. This may 
also further assist in developing focus among human 
beings and subsequently preventing and controlling 
numerous diseases. 

5. Clinical operations: Usage of Big Data Analytics can 
also help in determining the methods for prognosis and 
treating patients in fee effective and clinically 
applicable approaches. 

6. E-platforms for consultation and diagnosis: Future is 
heading closer to a smart healthcare machines 
presenting a consultation and tele prognosis to the 
patients which may help in real-time patient care with 
minimum damaging 
effects. 
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7. Pharmaceutical groups and drugs: Big Data Analytics 
can also probably assist in drug delivery (via analysing 
the affected person associated information immediately 
when required) and consequently helping to provide 
proof primarily based remedy. 

8. Genomics Analytics:  Genomic information plays a 
critical are crucial function in keeping the affected 
person document. Applying genomic and scientific 
facts together, cancer remedy may additionally turn out 
to be extra easier than before. 

9. Fraud detection: Preventive Modelling and superior 
analytics systems may efficaciously assist in 
identification, prevention and predicting the fraud 
related risks and thereby minimising the fraud. 

10. Medical schooling, studies and improvement: Some of 
the capacity uses of massive information method within 
the area of medical education maybe the identity of 
correlated records, figuring out typical photo and 
regulating medical programmes, curriculum evaluation 
and performing a gap evaluation to find out viable 
disparities. Similarly, in studies and development, 
predictive modelling, statistical gear, algorithms and 
analysis of medical trials may additionally assist in 
figuring out the hazard-free remedy and products before 
they reach within the marketplace. 

11. Analysis of medical consequences: Analysing the 
medical effects might also assist in improving them for 
different and making efficient operational, scientific 
selections via predicting the fitness risks on time. 

IV. ASSOCIATED CHALLENGES AND 
OPPORTUNITIES 

Big data may be regarded as a field involving intersection of 
social science with the, trade, humanity, computing, natural 
science and then executing large facts for society[4]. 
Although, big data implementation in healthcare and 
scientific subject has added a revolution in enabling affected 
person oriented and quality care. In evaluation, many 
demanding situations are also associated in applying big 
data for health benefits. Some of the primary challenges are 

1. Information safety, date of visualisation, availability of 
professional employee and infrastructure can also be a 
huge difficulty in adopting big data in healthcare sector. 

2. Difficulties encountered in developing and analysing 
unorganised data sets (example- patient progress notes, 
scanned documents). 

3. To preserve a competitive location in healthcare 
enterprise, several healthcare experts are unwilling to 
share statistics which again hinders the direction of 
brazenly accessing affected person's statistics for health 
related predictions and different benefits. 

4. Difficulty in retaining unified standards for validation, 
consolidation and statistics processing due to segmented 
management departments in hospitals / clinics. 

5. As big data has no attention on casualty, consequently it 
creates problem in finding out the exact cause of the 
circumstance to offer a powerful treatment. 

6. Application of medical facts and genomic statistics in 
genomic analytics provides greater complexity in 

genomic analysis and subsequently making it extra 
computation extensive. 

7. Capturing, categorising, processing and coping with the 
constantly streaming statistics from smart healthcare 
gadgets and sensors is also a huge undertaking. 

8. Collection of statistics may additionally contain certain 
privacy associated problems together with personal 
records perhaps available on cloud at various networks. 

Apart from these challenges, big data analytics science holds 
a substantial role in presenting huge variety of possibilities 
to the clinical researchers and scientists with more accuracy. 
Besides, massive fantastic impact of studies and exercise 
maybe seen on circumventing the problems related to trade 
of health information. Additionally, big data application can 
also deliver possibilities to the researchers for studying 
effective treatment plans and integrating the large quantity 
of records from literature to guide scientific practices, 
retaining clinical values on the identical time. 

V. RESULT ANALYSIS 

Big data incorporation in several domains has reformed the 
conventional methods of how governments, academic 
institutes and enterprise industries operate. Coming onto the 
future scope of big data analytics, International Data 
Corporation has made out numerous expectancies. Tools of 
visible records discovery are predicted to develop quicker as 
compared to the commercial enterprise intelligence 
marketplace. However, resource shortfall may also 
nevertheless persist. Consequently, standards, control and 
search technologies can also have a unified platform. 
Similarly, big data analytics solutions are anticipated to 
grow rapidly. There might be extended client interaction 
based totally upon cognitive computing by means of 2018. 
Data quantity is predicted to grow forty four times among 
2009 and 2020[5]. Likewise, several contemporary treatment 
methods can be brought. Big information can also shift the 
paradigm via incorporating many new pathways. Therefore, 
for a success incorporation of big data analytics in 
healthcare, actual time analysis is the important requirement. 
Hence, accomplishing user-friendly and transparent 
technology might also bring about rapid expansion of big 
data analytics in nearest upcoming years. 

VI. CONCLUSION 

With the increased demand for big data, healthcare has 
come to be a statistics wealthy area. In healthcare, 
information is specifically acquired from diagnostic and 
treatment tactics. Also, predictive modelling allows in 
figuring out the future techniques and control plans 
precisely. Apart from control, huge information application 
in healthcare might also efficiently help in preventing 
diverse diseases. Mc Kinsey Global Institute has 
additionally given a prediction that nearly hundred billion 
dollars can be stored by means of messaging the information 
about preventive measures  to the person in need on proper 
time by using many technologies which include Hadoop.  
 

 

https://www.openaccess.nl/en/open-publications
http://www.ijeat.org/


 

Role of Big Data Analytics in Healthcare 

4177 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A1421109119/2019©BEIESP 
DOI: 10.35940/ijeat.A1421.109119 
Journal Website: www.ijeat.org 

oto 

oto 

Big data may additionally revolutionize the conventional 
therapeutic strategies by facilitating the adoption of newly 
advanced strategies. Evading the privacy related constraints 
and effectively guiding the clinicians to deliver affected 
person-oriented care might also make magnificent future of 
biomedical science and healthcare industry. This also can be 
completed via cautiously following the pointers of Health 
Insurance Portability and Accountability Act (HIPAA)[8]. In 
addition, payers ought to prioritise selection and isolation of 
maximum critical practices on the way to perk up the 
expenditure of care. Similarly, providers must ensure 
consistency and complete data sharing technique warding 
off any safety associated constraints. Data possession and 
safety guidelines have to be installed to manipulate 
scientific and operational information. More emphasis 
should be given on affected person-oriented care. In the 
equal fashion, special interest is required to be given to 
customer values and assisting the partners to get the overall 
gain of scientific improvements. Stakeholders and 
healthcare service providers should additionally set 
numerous desires to get a recognized position in competitive 
marketplace. 
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