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Abstract: Through a promising therapeutic information management strategy known as big data analytics, this paper presents a brief 

overview of additional value from health information that is employed in healthcare centres. Incorporating big data analytics into the 

healthcare sector benefits all parties involved. Big data analytics is a developing field that has the potential to deliver useful information 

in the healthcare field. Even if many aspects of big data still pose challenges in terms of use and acceptance, such as managing volume, 

velocity, diversity, veracity, and value, the clinical requirement is more concerned with correctness, integrity, and semantic 

interpretation. Nonetheless, similar obstacles have not stopped the adoption of big data analysis in healthcare as a source of evidence. 

This fuels a desire to look into healthcare data in order to regulate and lower the rising expense of healthcare, as well as to look into 

research to enhance patient outcomes. The benefits and limitations of big data analytics in health care are discussed in this study.  
 

Keywords: Data Science, Analytics, Healthcare, Hadoop 

 

1. Introduction 
 

Big data is known as a multidisciplinary information 

processing system. The places where use big data in 

business, media, government, and in particular healthcare, 

are increasingly to incorporate with big data into information 

processing systems [1]. The most expensive way to realise 

the potential of big data in healthcare is to understand what 

the 2.5 quintillion bytes of data are, where it can reside, 

which processed or derived artefacts are required, and what 

the distinction between public and private connectivity must 

be. Originally, the healthcare industry generated a large 

amount of data, which was driven by record care, adherence 

to & regulatory requirements, and patient care [2]. While 

another majority of the data is still stored on paper, the 

current trend is toward rapid digitization of these massive 

amounts of data. These massive amounts of data hold the 

secure of sustaining a wide range of medical and healthcare 

functions, including clinical decision support, sickness 

examination, and population health management, as well as 

the potential to improve the quality of healthcare delivery 

while temporarily lowering costs. Data analysis aids in the 

optimization of key processes, roles, and functions [3]. It can 

be used to connect internal and external data. It enables 

organisations to meet stakeholder reporting demands, 

manage massive amounts of data, generate market 

opportunities, manage risk, improve controls, and, 

subsequently, improve organisational performance by 

transforming information into intelligence. The most 

important review attempts to lay the groundwork for 

understanding the use of big data in healthcare by delving 

into the analysis of how big data can be applied to specific 

areas to achieve the greatest benefit for the targeted study. 

Big data analytics in healthcare is a solution to the 

complexity of the healthcare information system [1]. As 

healthcare systems have become increasingly complex and 

expensive, the concept of big data has been introduced to the 

system as a solution to a variety of healthcare-related 

information-system problems [4]. It also refers to the 

number of data sets contained in the data analysis as well as 

the rate at which they are analysed. As healthcare systems 

have become increasingly complex and expensive, the 

concept of big data has been introduced to the system as a 

solution to a variety of healthcare-related information 

system problems [4]. The characteristics of big data are 

represented by the letters "Vs" for value, volume, velocity, 

variety, veracity, and variability.  

 

 

 
Figure 1: Characteristics of big data on 6V’s 

 

The volume of health and medical data is expected to 

skyrocket in the coming years, typically measured in 

terabytes, petabytes, and even yottabytes. Volume refers to 

the amount of data, whereas velocity refers to data in motion 

as well as the speed and frequency with which data is 

created, processed, and analysed. The variety is defined by 

the complexity and heterogeneity of multiple datasets, which 

can be structured, semi-structured, or unstructured. The term 

"veracity" refers to the data's quality, relevance, uncertainty, 

reliability, and predictive value, whereas "variability" refers 

to the data's consistency over time. Big data is the 

brainpower for Electronic Health Records (EHRs), and it has 

the ability to be connected with financial, equipped, and 

clinical analytic systems, which may support evidence-based 

care [1]. Scientific proof healthcare entails systematically 

reviewing prior clinical data in order to provide information 

to decision makers. The evidence suggested that big data can 

be used to detect illness and provide exacting support in HIV 
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patients' clinical genomic analyses. To achieve the goals of 

big data analytics, however, careful data management is 

required.  

 

2. Data Science in Healthcare 
 

Big data in healthcare can come from internal sources such 

as electronic health records, clinical decision support 

systems, and so on, as well as external sources such as 

government sources, pharmacies, insurance companies, and 

so on, and can be in a variety of formats such as (flat files, 

relational tables, and so on) and reside in a variety of 

locations such as geographic areas as well as different 

healthcare providers' sites, and in a variety of legacy and 

added applications (business deal processing.) [5].  

 

The following resources and data types are viewable:  

 

Data exchanged between machines: Readings from metres, 

sensors, and other devices [5].  

1) Large amounts of transaction data: Healthcare claims 

and other billing records are increasingly being 

presented in semi- structured and unstructured formats 

[5].  

2) Data generated by humans: Semi-structured and 

unstructured data, such as electronic medical records 

(EMRs), therapist's notes, email, and paper documents. 

In recent years, big data analytics has become 

increasingly clear that multiple streams of data like 

these can be advantageous with dominant latest 

collection, aggregation, and technologies of analytics 

and techniques to improve healthcare transport at the 

stage of individual patients as well as at the level of 

illness and situation communities.  

3) Data from the web and social media: Click flow and 

interactions with data from social media sites such as 

Facebook,  Twitter, and blogs [5]. It can also include 

websites with remedial health plans, Smartphone apps, 

and so on.  

4) Biometric data: Fingerprints, genetics, retinal scans, and 

data comparable to these types of data are examples of 

biometric.  

5) Data X-rays and other medical images are also included 

[5].  

 

3. Healthcare Big Data Analytics Tools  
 

1) Hbase: HBase is an object-oriented database 

management system built on top of HDFS. It is well 

suited to sparse data sets, which are prevalent in many 

big data use cases. It employs a non-SQL method.  

2) Cassandra-Cassandra is a distributed database system. 

And it is chosen as a top-level project modeled to 

handle big data shared across many utility servers.  

3) Hadoop Distributed File System (HDFS)-The Apache 

Hadoop project includes HDFS as a sub-project. This 

Apache Software foundation project is intended to 

provide a fault-tolerant file system that can run on 

service hardware.  

4) MapReduce-MapReduce is an implementation and 

programming model for processing and generating large 

data sets on a cluster using a parallel, distributed 

algorithm.  

5) Hive-Hive allows SQL programmers to create Hive 

Query Language (HQL) statements that are similar to 

standard SQL statements [1].  

6) Zookeeper-ZooKeeper is an open source Apache project 

that provides a centralised infrastructure and services 

for cluster synchronisation.  

7) Mahout-Mahout is yet another Apache project whose 

goal is to develop free applications for distributed and 

scalable mechanism knowledge of algorithms that 

support big data analytics on the Hadoop platform.  

 

 

 
Figure 2: Big data analytic’s conceptual architecture 

 

4. Advantages of Big Data in Healthcare 
 

The use of big data in business and marketing has been 

implemented and may be ahead of healthcare. However, this 

is no longer the case. In the medical field, effective mining 

applications have been implemented, some of which are 

depicted below. We can identify patients with high risk 

health conditions with the help of medical big data and 
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robust mining methods and model building solutions. This 

information can be used by doctors and medical staff to 

identify the condition and take steps to improve healthcare 

quality and prevent future health problems.  

 

Clinical operations: comparative efficacy research to 

identify more clinically relevant and cost-effective methods 

of diagnosing and caring for patients.  

1) Analyzing clinical trials and patient records to identify 

result indications and discover negative effects before 

the products are released to the market.  

2) Analytical modelling to slow destruction and create a 

leaner, faster, and more targeted R&D pipeline in drugs 

and devices.  

3) Statistical tools and algorithms to improve clinical 

experiment design and patient conscription to better 

match treatments to individual patients, reducing trial 

failures and speeding new treatments to market.  

4) Analyzing illness patterns and tracking disease 

outbreaks and spread to improve public health 

monitoring and response time; Faster development of 

more precisely targeted vaccines, as in the selection of 

annual influenza strain Converting large amounts of 

data into actionable information that can be used to 

identify needs, provide services, and predict and prevent 

crises, primarily for the benefit of populations.  

 

5. Big data challenges in healthcare 
 

1) Analyzing data sources is an algorithmically determined 

task that gives additional layers of density to standard 

medical data.  

2) Going to influence the client or data correlations in 

long-term records.  

3) Understanding the role of formless medical notes in the 

correct context.  

4) Maintaining high quantities of biomedical imaging data 

efficiently and extracting potentially useful information 

and biomarkers [6] 

  

6. Conclusion 
 

Big data analytics in healthcare will become a promising 

field for providing insight from very large data sets while 

improving outcomes and lowering costs. Its potential is 

enormous, but there are still obstacles to overcome. Big data 

analytics has the potential to change the way healthcare 

providers use technology to gain insight from clinical and 

other data repositories and make informed decisions. Big 

data analytics will be quickly and widely implemented and 

used in the healthcare society in the future. To accomplish 

this, the various challenges must be represented. As big data 

analytics becomes more important, the issues such as 

providing security and privacy, establishing standards and 

governance, and continuous improvement of the tools and 

technologies will gain attention. Big data analytics and 

applications in healthcare are emerging stage of 

development, but future advances in platforms and tools can 

be their growing process.  
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