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ABSTRACT 

 

Big data is gigantic measures of data that can do some incredible things. It has 

gotten a subject specifically compelling for as long as two decades in view of a 

high potential that is covered up in it. Different open and private part ventures 

create, store, and break down huge information to improve the administrations 

they give. In the social insurance industry, various hotspots for huge information 

incorporate emergency clinic records, clinical records of patients, aftereffects of 

clinical assessments, and gadgets that are a piece of the web of things. 

Biomedical examination additionally creates a critical bit of enormous 

information pertinent to open medicinal services. This information requires 

legitimate administration and examination to determine important data. 

Something else, looking for an answer by breaking down large information 

rapidly gets tantamount to finding a needle in the pile. There are different 

difficulties related with each progression of dealing with huge information 

which must be outperformed by utilizing very good quality registering answers 

for huge information investigation. That is the reason, to give significant 

answers for improving general wellbeing, social insurance suppliers are required 

to be completely outfitted with proper framework to produce and examine huge 

information methodically. Effective administration, examination, and 

understanding of large information can change the game by opening new roads 

for present day human services. That is exactly why different ventures, 

including the human services industry, are finding a way to change over this 

potential into better administrations and budgetary focal points. With a 

protected mix of biomedical and social insurance information, present day 

human services associations can upset the clinical treatments and customized 

medication. 
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I. INTRODUCTION 

 

To obtain the best services and care for the patients, 

healthcare organizations in many countries have 

proposed various models of healthcare information 

systems. These models for personalized, predictive, 

participatory and preventive medicine are based on 

using of electronic health records (EHRs) and huge 

amounts of complex biomedical data and high-quality 

– omics data [1]. 

Contemporarily genomics and postgenomics 

technologies produce huge amounts of raw data about 

complex biochemical and regulatory processes in the 

living organisms [2]. These -omics data are 

heterogeneous, and very often they are stored in 

different data formats. Similar to these - omics data, 

the EHRs data are also in heterogeneous formats. The 

EHRs data can be structured, semi-structured or 

unstructured; discrete or continuous. 

Big data in healthcare and medicine refers to these 

various large and complex data, which they are 

difficult to analyse and manage with traditional 

software or hardware [3], [4]. Big data analytics 

covers integration of heterogeneous data, data quality 

control, analysis, modeling, interpretation and 

validation [5]. Application of big data analytics 

provides comprehensive knowledge discovering from 

the available huge amount of data. 

Particularly, big data analytics in medicine and 

healthcare enables analysis of the large datasets from 

thousands of patients, identifying clusters and 

correlation between datasets, as well as developing 

predictive models using data mining techniques [2]. 

Big data analytics in medicine and healthcare 

integrates analysis of several scientific areas such as 

bioinformatics, medical imaging, sensor informatics, 

medical informatics and health informatics. A survey 

of big data cases in medical and healthcare 

institutions/organizations is given in [6]. 

The new knowledge discovered by big data analytics 

techniques should provide comprehensive benefits to 

the patients, clinicians and health policy makers [7]. 

The remainder of the paper is organized as follows. 

Related work is described in the second section. 

Section 3 describes characteristics of big data, while 

big data analytics is depicted in the subsequent 

section. The next section explains some challenging 

issues about big data analytics techniques, while big 

data privacy and security are described in Section 6. 

Last section concludes this paper with discussion and 

further works. 

 

II. RELATED WORK 

 

The rapid development of the emerging information 

technologies, experimental technologies and methods, 

cloud computing, the Internet of Things, social 

networks supplies the amounts of generated data that 

is growing tremendously in numerous research fields 

[8]. 

On this point, contemporarily genomics and 

postgenomics technologies produce huge amounts of 

raw data about complex biochemical and regulatory 

processes in the living organisms [2]. These high 

throughput – omics data provide comprehensive 

insight towards different kinds of molecular profiles, 

changes and interactions, such as knowledge allied to 

the genome, epigenome, transcriptome, proteome, 

metabolome, interactome, pharmacogenome, 

diseasome, etc. [9]. These – omics data are 

heterogeneous and very often stored in different data 

formats. Similar to these – omics data, the EHRs data 

are also stored in heterogeneous formats. The EHRs 

data, which can be structured, semi-structured or 

unstructured; discrete or continuous, contain personal 

patients’ data, clinical notes, diagnoses, administrative 

data, charts, tables, prescriptions, procedures, lab 

tests, medical images, magnetic resonance imaging 

(MRI), ultrasound, computer tomography (CT) data. 

Some of these data are acquired from wearable 

sensors or capture from medical monitoring devices, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_006
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with different collection frequency [5] that makes 

these data to have complex features and high 

dimensions [10]. Dealing with noisiness and 

incompleteness of EHRs are still challenging task and 

these shortcomings should be consider while applying 

data mining techniques [11]. 

These growing amounts of various – omics data need 

to be collect, clean, store, transform, transfer, 

visualize and deliver in a suitable manner to be 

represented to the clinicians [12]. The processing of 

these big data in medicine and healthcare can be 

accelerating by using cloud computing and powerful 

multicore central processing units (CPUs), graphics 

processing units (GPU) and field-programmable gate 

arrays (FPGAs) with parallel processing methods. 

 

III. EXISTING SYSTEM 

 

In recent advances in big data for health informatics 

and their role to tackle disease management are 

presented, for instance, diagnosis prevention and 

treatment of several illnesses. Clinical context 

produces unstructured data or a semistructured from 

data such as handwritten doctor notes. These data 

may have differences in meanings and interpretations. 

The process of big data in the healthcare industry is 

broken into five stages: Data Acquisition, Data storage, 

Data management, Data Analytics, and Data 

visualization and report. The further content explains 

each one of the mentioned stages: Big data in 

healthcare organizations consist of both internal 

(Patient’s health history) and external data (Third 

party data/data from public providers) [3]. Both of 

these can be housed on cloud computing [2]. The data 

management process includes, storing, organizing, 

maintaining, retrieving, data mining, data monitoring 

and data validating. Data Analytics is broadly a 

process of converting raw data into information. Big 

data analytics in healthcare is segregated into 

Descriptive, Diagnostic, Predictive, and Prescriptive 

Analytics. Data Visualization is defined as graphical 

representation of analytics result obtained from 

healthcare data analysis used for better understanding 

of the correlation of data. Big-data analytics in 

current framework system is processed by clustering 

and scanning multiple nodes of clusters in the 

network. In Hospital Network, NoSQL database is 

used to collect and manage the enormous amount of 

real-time data from diverse sources, which assists the 

management in administering high-risk patients and 

reducing everyday expenditures. In terms of 

Monitoring of Patient’s vital information, use of 

Hadoop-based components in the Hadoop Distributed 

File System (HDFS), including the Impala, HBase, 

Hive, Spark, and Flume frameworks are common, to 

convert the unstructured data generated using sensors 

which take patient’s vital signs. Using Hadoop, 

healthcare staff can analyze these unstructured data. 

Hadoop technology supports the healthcare 

intelligence applications. Hadoop ecosystem’s Pig, 

Hive, and MapReduce technologies process large 

datasets related to medicines and other factors to 

extract meaningful information for medical institutes. 

Companies, with help of Hadoop application, have 

begun to use a prediction model to determine the 

scams and fraud committers before the action is taken 

place. 

 

IV. BIG DATA CHARACTERISTIC 

 

The term big data is described by the following 

characteristic value, volume, velocity, variety, 

veracity and variability, denoted as 6 “Vs” [13], [14], 

shown in Figure Figure1.1. Besides these 6 “Vs”, some 

authors have defined more than these 6 properties to 

describe big data characteristics [15]. The volume of 

health and medical data is expected to rise intensely 

in the years ahead, usually measured in terabytes, 

petabytes even yottabytes [14], [16]. Volume refers to 

the amount of data, while velocity refers to data in 

motion as well as and to the speed and frequency of 

data creation, processing and analysis. Complexity 

and heterogeneity of multiple datasets, which can be 

structured, semi-structured and unstructured, refer to 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_010
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_011
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_014
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/figure/j_jib-2017-0030_fig_001/
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_014
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the variety. Veracity referrers to the data quality, 

relevance, uncertainty, reliability and predictive 

value [14], while variability regards about consistency 

of the data over time. The value of the big data refers 

to their coherent analysis, which should be valuable 

to the patients and clinicians. 

Considering the big data characteristics, data 

searching, storage and analysis, a very appropriate and 

promising software platform for development of 

applications that can handle big data in medicine and 

healthcare is the open-source distributed data 

processing platform Apache Hadoop MapReduce [1], 

[17] that is based on data-intensive computing and 

NoSQL data modeling techniques [18]. 

 

4.1 Big Data Analytics 

Applications of big data analytics can improve the 

patient-based service, to detect spreading diseases 

earlier, generate new insights into disease 

mechanisms, monitor the quality of the medical and 

healthcare institutions as well as provide better 

treatment methods [7]. 

Data mining techniques employed on EHRs, web and 

social media data enable identifying the optimal 

practical guidelines in the hospitals, identifying the 

association rules in the EHRs [8] and revealing the 

disease monitoring and health-based trends. 

Moreover, integration and analysis of the data with 

different nature, such as social and scientific, can lead 

to new knowledge and intelligence, exploring new 

hypothesis, identifying hidden patterns [14]. 

 

Figure 1: The 6 V’s of big data 

 

Nowadays, smart phones are excellent platforms to 

deliver personal messages to patients to involve them 

in behavioral changes to improve their wellbeing and 

health conditions. The mobile phone messages can 

substitute delivering of medical and motivational 

advices to the patients [14]. 

 

4.2 Challenges in Big Data Analytics 

Regarding collection of large amount data, some 

challenging issues should be considered. Obtaining 

high-throughput – omics data is tied to the cost of 

experimental measurements. Concerning 

heterogeneity of the data sources, the noise of the 

experimental – omics data and the variety of the 

experimental techniques, environmental conditions, 

biological nature should be considered, before 

integration of these heterogeneous data and before 

employing of the data mining methods. Different data 

mining techniques can be applied on these 

heterogeneous biomedical data sets, such as: anomaly 

detection, clustering, classification, association rules 

as well as summarization and visualization of those 

big data sets. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_001
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_014
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These shortcomings might lead to the unreliability of 

some of the data points, such as missing values or 

outliers. Despite of these drawbacks of the – omics 

data, EHRs data are very influenced by the staff who 

entered the patient’s data, which can lead to entering 

missing values, incorrect data as a result of mistakes, 

misunderstanding or wrong interpretation of the 

original data [5]. Integration of data from various 

databases and standardization for laboratory protocols 

and values still remain challenging issues [10]. 

High dimensionality of the – omics data means, that 

there have many more dimensions or features than 

the number of samples, and on the other side the 

EHRs data which regard to the individuals/patients, 

makes data mining techniques to be more challenging 

task. 

The subsequent stage is the pre-processing of the data, 

which usually envelop handling noisy data, outliers, 

missing values, data transformation and 

normalization. This data pre-processing enables to be 

applied statistical techniques and data mining 

methods and thus the big data analytics quality and 

outcomes can improve and can result with 

discovering of novel knowledge. This novel 

knowledge obtained by integration of the – omics and 

EHRs data should results with improving of the 

implemented healthcare to the patients as well to 

advanced decision making by the healthcare decision 

policy makers. 

 

4.3 Big data Privacy and Security 

Two important issues towards big data in healthcare 

and medicine are security and privacy of the 

individuals/patients [4], [3]. All medical data are very 

sensitive and different countries consider these data 

as legally possessed by the patients [2]. To address 

these security and privacy challenges, the big data 

analytics software solutions should use advanced 

encryption algorithms and pseudo-anonymization of 

the personal data. These software solutions should 

provide security on the network level and 

authentication for all involved users, guarantee 

privacy and security, as well as set up good 

governance standards and practices. 

 

V. METHODOLOGY 

 

Solution for Integrating Medical Data Streams and 

Data quality: A unified web based system can be 

developed having the features of not just in taking 

Unicode but also image, audio and voice format. Level 

1 Solution: Inclusion of “Integration Bucket” 

functionality in landing zone. This concentrates on 

Data filtering which maintains high quality by 

removing all redundant data. Data collected from 

various sources are directed to landing zone causing 

repetition of data in cloud.  

 

 
Figure 2: Components in Cloud Computing 

 

To avoid this, the adding a functionality of 

“Integration” to remove repeated and redundant data 

can save time and complexity. Such a solution is 

tremendously useful for performing a critical analysis 

on the fly. (Figure 1) Solution for integration with 

real-time responses: Most of the existing solutions are 

built on the Hadoop-MapReduce framework, which 

mostly solved the data volume challenge. However, 

due to the extravagant sorting algorithm that Hadoop 

relies heavily on for performing causes the 

performance to bottleneck. Based on our study we 

concluded that this problem can be resolved by 

incorporating it with cloud computing. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6340124/#j_jib-2017-0030_ref_005
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Level 2 Solution: Inclusion of “Responses Bucket” 

function in landing zone. Real time responses occur 

only when there are real time interactions. 

Interactions are not unique; repeated interactions can 

be captured in landing stage with the use of a pointer 

to call particular function of real time response 

(Figure 2). This will help save tremendous amount of 

processing time. Responses are processed and to give 

out a relevant solution, relevant interactions can be 

captured by this function to avoid duplication. All the 

filtered solutions are then provided to LAMBDA 

bucket. Since LAMBDA is python based 

programming, it reduces the number of operations. 

The data is retrieved using SQL query. 

 

VI. CONCLUSION 

 

Big data analytics in medicine and healthcare is very 

promising process of integrating, exploring and 

analysing of large amount complex heterogeneous 

data with different nature: biomedical data, 

experimental data, electronic health records data and 

social media data. As a further work, the big data 

characteristics provide very appropriate basis to use 

promising software platforms for development of 

applications that can handle big data in medicine and 

healthcare. One such platform is the open-source 

distributed data processing platform Apache Hadoop 

MapReduce that use massive parallel processing 

(MPP). These applications should enable applying 

data mining techniques to these heterogeneous and 

complex data to reveal hidden patterns and novel 

knowledge from the data. 

 

Recent hardware innovations in processor technology, 

newer kinds of memories/network architecture will 

minimize the time spent in moving the data from 

storage to the processor in a distributed setting. 
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