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Abstract-This paper aims to illustrate the potential and 
significance of big data in healthcare industry. The primary 
focus of this paper is to deliver and present the magnitude of 
big data in the complex and developing areas. A description of 
nascent area of analysis of big data in supply chain 
management and healthcare is provided in this study. Big data 
helps in the evaluation, processing and generation of effective 
conclusions. This paper demonstrates the effectiveness of big 
data analytics in decision-making procedures. The competitive 
edge provided by big data analytics is considered a great 
benefit in logistics field. Critical activities such as risk 
assessment and prevention are supported by scrutinization of 
big data. This paper delivers the significance of big data in 
genomics and biology field. This paper consolidates the unique 
and defined characteristics of big data.  
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I. INTRODUCTION  

The data is growing faster as it is pooled up by many 
resources. The technological advancements are lagging back as 
compared to the growth of data. Hence, coping up with the big 
data is becoming very demanding. The other properties of big 
data need more attention than the volume. Big data must be 
divided into facts and dimensions to be utilized optimally [4]. 
The healthcare industry has generated enormous amount of 
data through the medical claims, clinical, pharmaceutical 
experiments and consumption, patient care and hospitals. The 
trend points towards the digitalization and cloud storage of data 
which garners the improvements of healthcare delivery and 
promises the elevation of problem solvency rates. Big data 
supports the decision-making systems, disease supervision and 
health management [1]. Big data implementation is dominated 
by predictive analysis and data types. It constitutes high 
volume, high velocity and high variety of structured and 
unstructured data. The heterogeneity of data can be solved by 
technological upgradations [2]. Big data challenges include 
early warning of detrimental activities, real time feedback, 
responses and representation of actual environment. Big data 
mining is considered an effective way of performing the 
scrutinization and digging deep into the numbers that lead to 
surprising conclusions [3]. The analysis of big data is very 
challenging as compared to the identification, scrutinization 
and citation. Moreover, big data throws complications by 
displaying the properties such as variety, timeliness, large 

volume, vagueness, security and procedural toughness. Data 
acquisition, extraction, analysis and decision-delivery are the 
steps involved in the usage of big data in various fields [5]. Big 
data grants access to deliver solutions to the clinical challenges. 
It helps in the dissemination of the knowledge to support the 
decision-makers and major industries [6]. 

 

II. THREE V’S OF BIG DATA  

Big data has several properties which define it as a 
composite element. The three V’s describe the meaning and 
importance of big data. TheseV’sareasfollow [3] [40]: 

1) Volume: Volume is considered as the primary element of 
big data. The volume is the size or quantity of the data pooled 
by various sources. This can be in terabytes or petabytes. Big 
data quantification can be performed by counting the claims, 
transactions, records or even time. Sometimes the data quantity 
of actual records and analytical records differs.  

2) Variety: The big data emerges from variety of resources. 
Hence, it is found in various forms. It is structured, 
unstructured or semi-structured. It can be in the form of video, 
audio, images, XML, RSS, graphs, sensor data etc. For 
example, RFID tags used in the supply chain activities provides 
readable or writeable data. 

3) Velocity: The velocity of big data is defined by the speed 
or frequency by which the data is generated. Web sources 
generate data persistently. The velocity is the frequency of data 
delivery from any source. It can be done by clicking, surfing 
etc. The velocity of big data is very high as the data being 
received is tremendous. 

 

 

Figure 1.  Big data properties 
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III. SUPPLY CHAIN MANAGEMENT 

Author says that supply chain is the attempt of integrating 
the suppliers, producers, storages systems to ensure the 
accurate production, distribution and delivery to reduce the 
costs related to system while considering the consumer 
satisfaction a goal [7]. Author explains that big data in supply 
chain management reaps benefits of short response times, 
performance improvement, inventory level reduction and new 
product marketing in lesser time-period. The challenge is to 
determine the appropriate infrastructure for data analysis. The 
software like Analytica, Decision explorer, TAPS and LINGO 
help in generating valuable information form semi-structured 
or unstructured data [8]. Author mentions that supply chain and 
big data together have the capability to deliver better decisions 
by using the existing resources and explore present potential 
[9]. Author mentions that the field of supply chain needs 
technological development in the areas of data analytics to 
provide solutions to the supply chain problems. It consumes 
variety of data and the data types consumed in supply chain 
[10] are as follow: 

 

 

Figure 2.  Data types in Supply Chain 

 

A. Inventory Planning and Management  

Maximum inventory storage can be ensured by reserving 
enough space for each item in the warehouse [11]. Inventory 
demands, the product tracking and availability require a 
beneficial technique to anticipate the necessity and maintain 
the inventory accordingly [12]. Enhanced fuzzy neutral 
network (EFNN) supports the decision-making process that is 
dedicated to reducing or maintaining the inventory levels of the 
central warehouse. This network helps to anticipate the 
accurate demand of the spare parts of the inventory [13]. 
Barcodes, RFID tags and Hadoop distributed file system 
(HDFS) are the big data tools used in inventory control and 
management [14].  

B. Logistics 

Big data enables effective decision-making techniques in 
logistics through revealing dimensions of delivery time, 
products, supplier information and knowledge of logistics [15]. 
The RFID technology serves many benefits; hence it is given 
great importance in logistics activities in supply chain 
management(SCM) [16]. Logistics highly depends on the data 
fetched by RFID tags. This big data tool helps in preparing the 
layout for distribution networks and outlining the plans to 
execute the logistics operations [17]. GPS, RFID, barcodes 

provide significant insights about trajectory of products and 
movement patterns. These patterns and behaviors of product 
movement pillar the information excavation of the logistics 
stages [18].  

C. Sourcing and Procurement 

The big data in procurement benefits in reduction of 
unnecessary time of the procurement employees by combining 
the unstructured data with other data to anticipate the period 
related to payments. It also pillars the decision-making system 
[19]. Big data in procurement proves to be favorable in spend 
analytics, predictive analysis, supplier management and 
forecasting. Procurement teams that utilize big data tools are 
profound in capturing the trends. It helps in tackling the 
complaints of consumers as well as in risk reduction of 
untimely supply of products [20]. Performance and costs are 
influenced by the procurement. Big data enables the 
procurement to be connected to the issues of operations and 
remedial activities with suppliers that provide whole view of 
supplier performance [21]. 

D. Predictive Analysis 

Predictive analysis in supply chain management requires 
big data tools to significantly determine consumer potential 
that contributes to the amelioration of products. It also helps in 
the exploitation of the past and present data to derive the 
challenges and opportunities. Big data gives high dimensional 
value delivery and creation [22]. The combination of big data 
and predictive analysis result in attaining the performance and 
value of the company. In predictive analysis, big data provides 
the solutions to the issues like data storage, capturing and 
visualization [23]. 

 

IV. HEALTHCARE 

Author explains that healthcare is evolving through the 
open information era. The rapidly growing healthcare data has 
driven the industry to point that demands changes and decisive 
moment. The complex, enormous, dynamic and varied 
technological characteristic big data is identified and 
scrutinized by the industries to throw light on the solutions to 
the inconsistency of the quality and spending in healthcare 
field. It can provide insights of the effective treatments; drug 
consumption impacts and cost reduction techniques for patient 
treatments. Author further mentions that big data helps patients 
to choose right ways of lifestyle, follow selfcare approaches 
that are coordinated, right service provider for particular 
diseases, serving right value by eliminating frauds in the 
systems and improve the therapies and treatments of patient 
care [24]. Author explains that the Electronic health records 
(EHR) help in deriving the various disease patterns observed in 
patients. Hence, medicals and hospitals adopt these records to 
develop the knowledge foundation required to understand the 
connections between events. Big data can contribute in 
improving the knowledge of diseases, genome, therapies and 
decision-making of medical field [25]. This big data promises 
to reduce costs, effective health management, disease 
inspections and improve the quality of medical services. 
Author mentions that the digitalization, combination and 
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effective utilization of big data in healthcare results in early 
detection of severe diseases, fraud detections and management 
of individual health of patients. It is expected that US 
healthcare sector will save $300 billion through the usage of 
big data tools to analyze health patterns [26]. Big data helps in 
reduction of the mortality, detecting kidney failures, predicting 
the patients who have body that is resistant to certain drugs, 
infection developments and determine the decompensation of 
risk [27]. 

 

 

Figure 3.  Big Data in Healthcare 

 

A. Genomics 

The data generated in genomics doubles every seven 
months and appears in diverse formats with high distributions. 
It is expected that by the year 2025, the genomics sector will 
consume around 2.5 million sequences of plant and animal 
genomes. Cloud computing significantly reduces the 
bandwidth of genomic data distribution, which allows the 
execution of applications from remote locations. Acquisition, 
storage, distribution and analysis are the critical technological 
needs of genomics [28]. Big data tool Hadoop has the potential 
to solve the complexities of the genomic sequences. 
Algorithms such as CloudAligner, CloudBurst, FX help in 
estimating the expression levels of genes, performing the 
evaluation of genome re-sequencing and mapping the genome 
sequences [29]. The documentation of genomics efficacy and 
big data gives rise to clinical trials and patterns of experiments. 
The epidemiologic approach of big data has helped genomics 
[30].  

B. Pharmaceutics 

The big data information in pharmaceutics derives 
favorable health outcomes from the medicinal datasets. The 
pharmacy field requires to leverage the drug related data to 
ensure patient safety, cost reduction and enhance the results. In 
year 2013, a critical pathway was developed using data mining 
techniques that helped in the comparison of pharmacy 
streamlined intervention with asthma patients who had sub-
optimal control [31]. Data enlightens ways of performing 
various disease mechanisms, safety progressions, development 
of aimed therapies that lead to minimal adverse impacts in 

pharmaceutics. Big data in pharmaceutics ensures that right 
patient is served with right therapy at the right time. Big data 
promotes formulary management, adverse event monitoring, 
application enhancement, information derivation, quality 
measurement of treatment results [32].  

C. Biology 

The biology field has been directed towards data-intensive 
approach as the experiments are compiling tremendous data. 
The goal to serve humanity has given rise to unique techniques 
and problem-solving operations that handle and perform 
mining activities on the data produced by biology and the 
connectivity related to it. This enhances the knowledge of cells 
and builds a foundation for biology networks [33]. System 
biology utilizes metabolomics to understand the modelling and 
living conditions of the organisms that demands analysis that is 
based on computations. Big data tools are used to handle the 
data compiled by the biological fields [34]. Topology pools 
tremendous data and it uses big data techniques to valorize and 
derive conclusions from complexities like low signals, ratios of 
various noises and shifts in the variables [35].   

D. Surgical Science 

Big data is a resource to determine the quality care in 
surgical science. In ophthalmology, big data allows to evaluate 
the unusual or rare incidents that involve difficulties in cataract 
surgeries. Big data is also utilized to assess the connections 
between the bone fractures and the cataract surgeries [36]. 
Surgery risk assessment tools are evaluated by physicians to 
retrieve the information regarding the risks involved in various 
surgeries. These tools involve data from lab tests, medications 
and the patient profiles. The electronic health records (EHR) 
have a huge contribution in decision-making systems and 
improving the treatment results [37]. In Korea, the obesity was 
analyzed using the medical health records, which revealed that 
common obese patients were prone to initial cancer stages, 
whereas higher levels of obesity was a cause of rectal-colon 
cancer [38]. The research of brain network analysis to detect 
mild traumatic brain injury utilizes electroencephalography 
data that identifies the biomarker in adolescents [39]. 

 

V. CONCLUSION  

Big data holds the power of influencing the decisions made 
by crucial fields such as supply chain management and 
logistics activities. It can deliver critical transformations to the 
methods of utilizing the sophisticated technologies. These 
transformations help in gaining major insights in the 
tremendous amount of data generated by clinical, 
pharmaceutical, medical claims. It is becoming larger, varied 
and faster.  A rapid growth of big data usage in logistics and 
healthcare is been noted. The big data implementation elevates 
the effectiveness of the decision-making outcomes. There are 
several challenges that must not be disregarded as overcoming 
those challenges will result in the increment of the solutions for 
various issues and complexities involved in major fields. The 
challenges such as privacy guarantee, security, standard and 
governance establishment are becoming more crucial to be 
identified and overcome. There is a need to develop analytical 
methodologies to eliminate the complications that hinder the 
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problem-solving rates. Big data is a source of innovation as it is 
encouraging the development of applications and softwares to 
solidify foundation of technological advancement. Every coin 
has two sides and so does big data. It complies with 
technological developments but at the same time it entails 
major setbacks that are difficult to deal with. From this 
research paper we can conclude that the hype and hope of big 
data transforming major areas needs to be handled with proper 
attention or its wrong interpretation holds the potential of 
destroying the whole industry. However, the possibilities and 
opportunities risen from big data are non-negligible. 

 

REFERENCES  

[1] Raghupathi, W., & Raghupathi, V. (2014). Big data analytics in 
healthcare: promise and potential. Health information science and 
systems, 2(1), 3.  

[2] Gandomi, A., & Haider, M. (2015). Beyond the hype: Big data concepts, 
methods, and analytics. International Journal of Information 
Management, 35(2), 137-144. 

[3] Fan, W., & Bifet, A. (2013). Mining big data: current status and forecast 
to the future. ACM sIGKDD Explorations Newsletter, 14(2), 1-5. 

[4] Katal, A., Wazid, M., & Goudar, R. (2013). Big data: issues, challenges, 
tools and good practices. Paper presented at the Contemporary 
Computing (IC3), 2013 Sixth International Conference on. 

[5] Labrinidis, A., & Jagadish, H. V. (2012). Challenges and opportunities 
with big data. Proceedings of the VLDB Endowment, 5(12), 2032-2033.  

[6] Murdoch, T. B., & Detsky, A. S. (2013). The inevitable application of 
big data to health care. Jama, 309(13), 1351-1352.  

[7] Sell, S. P. D. (1999). Introduction to supply chain management. 

[8] Tan, K. H., Zhan, Y., Ji, G., Ye, F., & Chang, C. (2015). Harvesting big 
data to enhance supply chain innovation capabilities: An analytic 
infrastructure based on deduction graph. International Journal of 
Production Economics, 165, 223-233. 

[9] Zhong, R. Y., Newman, S. T., Huang, G. Q., & Lan, S. (2016). Big Data 
for supply chain management in the service and manufacturing sectors: 
Challenges, opportunities, and future perspectives. Computers & 
Industrial Engineering, 101, 572-591. 

[10] Singh Jain, A. D., Mehta, I., Mitra, J., & Agrawal, S. (2017). 
Application of Big Data in Supply Chain Management. Materials 
Today: Proceedings, 4(2, Part A), 1106-1115. 

[11] De Koster, R., Le-Duc, T., & Roodbergen, K. J. (2007). Design and 
control of warehouse order picking: A literature review. European 
journal of operational research, 182(2), 481-501. 

[12] Li, J., Tao, F., Cheng, Y., & Zhao, L. (2015). Big data in product 
lifecycle management. The International Journal of Advanced 
Manufacturing Technology, 81(1-4), 667-684. 

[13] Li, S. G., & Kuo, X. (2008). The inventory management system for 
automobile spare parts in a central warehouse. Expert Systems with 
Applications, 34(2), 1144-1153. 
doi:https://doi.org/10.1016/j.eswa.2006.12.003 

[14] Sharma, M., & Garg, N. (2016). Inventory Control and Big Data. In 
Optimal Inventory Control and Management Techniques (pp. 222-235): 
IGI Global. 

[15] Zhong, R. Y., Newman, S. T., Huang, G. Q., & Lan, S. (2016). Big Data 
for supply chain management in the service and manufacturing sectors: 
Challenges, opportunities, and future perspectives. Computers & 
Industrial Engineering, 101, 572-591.   

[16] Sarac, A., Absi, N., & Dauzère-Pérès, S. (2010). A literature review on 
the impact of RFID technologies on supply chain management. 
International Journal of Production Economics, 128(1), 77-95. 
doi:https://doi.org/10.1016/j.ijpe.2010.07.039 

[17] Zhong, R. Y., Huang, G. Q., Lan, S., Dai, Q., Chen, X., & Zhang, T. 
(2015). A big data approach for logistics trajectory discovery from 

RFID-enabled production data. International Journal of Production 
Economics, 165, 260-272. 

[18] Giannotti, F., Nanni, M., Pinelli, F., & Pedreschi, D. (2007). Trajectory 
pattern mining. Paper presented at the Proceedings of the 13th ACM 
SIGKDD international conference on Knowledge discovery and data 
mining, San Jose, California, USA. 

[19] White, J. (2017). BIG DATA AND PROCUREMENT. Government 
Procurement, 25(5).  

[20] Strafford, G. (2014). 3 reasons big data is important to procurement. 
Retrieved from http://insight.proximagroup.com/3-reasons-big-data-is-
important-to-procurement 

[21] Chidambaram, V. E., Hugo; Etheredge, Kristen. (2015). Big Data: Is the 
Energy Industry Starting to See Real Applications? Supply Chain 
Management Review, 19(1), 62-64. 

[22] Wani, H., & Ashtankar, N. (2017, 6-7 Jan. 2017). Big data in supply 
chain management. Paper presented at the 2017 4th International 
Conference on Advanced Computing and Communication Systems 
(ICACCS) 

[23] Gunasekaran, A., Papadopoulos, T., Dubey, R., Wamba, S. F., Childe, S. 
J., Hazen, B., & Akter, S. (2017). Big data and predictive analytics for 
supply chain and organizational performance. Journal of Business 
Research, 70, 308-317. 

[24] Groves,P.,Kayyali,B.,Knott,D.,&VanKuiken,S. (2013).The ‘big
data’revolutioninhealthcare.McKinsey quarterly, 2, 3. 

[25] Chen, H., Chiang, R. H. L., & Storey, V. C. (2012). Business 
Intelligence and Analytics: From Big Data to Big Impact. MIS quarterly, 
36(4), 1165-1188. 

[26] Raghupathi, W., & Raghupathi, V. (2014). Big data analytics in 
healthcare: promise and potential. Health information science and 
systems, 2(1), 3. 

[27] Bates, D. W., Saria, S., Ohno-Machado, L., Shah, A., & Escobar, G. 
(2014). Big data in health care: using analytics to identify and manage 
high-risk and high-cost patients. Health Affairs, 33(7), 1123-1131. 

[28] Stephens, Z. D., Lee, S. Y., Faghri, F., Campbell, R. H., Zhai, C., Efron, 
M. J., . . . Robinson, G. E. (2015). Big data: astronomical or genomical? 
PLoS biology, 13(7), e1002195. 

[29] O’Driscoll, A., Daugelaite, J., & Sleator, R. D. (2013). ‘Big data’,
Hadoop and cloud computing in genomics. Journal of Biomedical 
Informatics, 46(5), 774-781. 
doi:https://doi.org/10.1016/j.jbi.2013.07.001 

[30] Khoury, M. J., & Ioannidis, J. P. (2014). Big data meets public health. 
Science, 346(6213), 1054-1055. 

[31] DT, M. C. S. H. C. C. J. (2015). Big data in pharmacy practice: current 
use, challenges, and the future. Integrated Pharmacy Research and 
Practice, 2015(1), 91-99. 

[32] Stokes, L. B., Rogers, J. W., Hertig, J. B., & Weber, R. J. (2016). Big 
Data: Implications for Health System Pharmacy. Hospital Pharmacy, 
51(7), 599-603. doi:10.1310/hpj5107-599.  

[33] Kanaya, S., Altaf-Ul-Amin, M., Kiboi, S. K., & Afendi, F. M. (2015). 
Big Data and Network Biology 2015. BioMed Research International, 
2015, 604623. doi:10.1155/2015/604623  

[34] May, M. (2017). Big data, big picture: Metabolomics meets systems 
biology. Science, 356(6338), 646. 

[35] Offroy, M., & Duponchel, L. (2016). Topological data analysis: A 
promising big data exploration tool in biology, analytical chemistry and 
physical chemistry. Analytica Chimica Acta, 910, 1-11. 
doi:https://doi.org/10.1016/j.aca.2015.12.037 

[36] Coleman, A. L. (2015). How Big Data Informs Us About Cataract 
Surgery: The LXXII Edward Jackson Memorial Lecture. American 
Journal of Ophthalmology, 160(6), 1091-1103.e1093. 
doi:10.1016/j.ajo.2015.09.028 

[37] Zheng Feng, R. R. B., Xiaoyong Yuan, Daniel Freeman, Tezcan 
Baslanti, Azra Bihorac, Xiaolin Li. (2017). Intelligent Perioperative 
System: Towards Real-time Big Data Analytics in Surgery Risk 
Assessment. CoRR, abs/1709.10192. 



International Journal of Science and Engineering Investigations, Volume 7, Issue 75, April 2018 71 

www.IJSEI.com            Paper ID: 77518-11 ISSN: 2251-8843 

[38] Lee, S. (2017). The Obesity Paradox in Colorectal Cancer Surgery: An 
Analysis of Korean Healthcare Big Data, 2012–2013. Nutrition and 
Cancer, 69(2), 248-253. doi:10.1080/01635581.2017.1263744 

[39] Reches, A. O.-l., H.Weiss, M.Stern, Y.Baumeister, J. C.Foss, K. B.Ellis, 
J.Laish, B.Laufer, O.Sadeh, B.Ettinger, M.Arthur, T.Shaham, G.Myer, 
G.Kehat, O.Shani-Hershkovich, R.Peremen, Z.Geva, A. (2017). P 136 

Brain network analysis of EEG data in the service of clinical assessment 
&#x2013; utilizing big data and prior theoretical knowledge to identify a 
biomarker for mTBI in adolscents. Clinical Neurophysiology, 128(10), 
e395. doi:10.1016/j.clinph.2017.06.209 

[40] Russom, P. (2011). Big data analytics. TDWI best practices report, 
fourth quarter, 19(4), 1-34. 

 


	I. Introduction
	II. Three V’s of Big Data
	III. Supply Chain Management
	A. Inventory Planning and Management
	B. Logistics
	C. Sourcing and Procurement
	D. Predictive Analysis

	IV. Healthcare
	A. Genomics
	B. Pharmaceutics
	C. Biology
	D. Surgical Science

	V. Conclusion
	References


