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About IIHMR Delhi 
The International Institute of Health Management Research (IIHMR), New Delhi is allied to the 

“Society for Indian Institute of Health Management Research” which was established in October 

1984 under the Societies Registration Act-1958. IIHMR-Delhi was setup in 2008 in response to 

the growing needs of sustainable management and administration solutions critical to the optimal 

function of healthcare sector both in India and in the Asia-Pacific region. 

We are a leading institute of higher that promotes and conducts research in health and hospital 

management; lends technical expertise to policy analysis and formulation; develops effective 

strategies and facilitates efficient implementation; enhances human and institutional capacity to 

build a competent and responsive healthcare sector. Our multi-dimensional approach to capacity 

building is not limited to academic programs but offers management development programs, 

knowledge and skills-based training courses, seminars/webinars, workshops, and research 

studies. Our four core activities are: 

 Academic courses at master’s and doctoral level in health and hospital management to 

meet the growing need of skilled healthcare professionals. 

 Research that has high relevance to health policies and programs at national and global 

level. 

 Continued education through management development programs and executive 

programs for working professionals to help them upgrade their knowledge and skills in 

response to the emerging needs of the industry. 
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 Technical consultation to the national and state-level flagship programs to address the 

gaps in planning as well as implementation. 



19  

Over the years IIHMR-Delhi has emerged as an institute of repute both nationally and globally 

for producing socially conscious, skilled and vibrant top-class health care management 

professionals. Our graduates are well-matched for the ever-changing health care sector and 

evolving social milieu. The institute has progressed as a leader in research, teaching, training, 

community extension programmes and policy advocacy in the field of health care. IIHMR has 

carved out a niche for itself through its cutting-edge academic curriculum, infrastructure, 

accomplished multi-disciplinary faculty and research. 

The Institute as an autonomous body of international stature has been developing leaders for 

several years to shape tomorrow’s healthcare by equipping the students in the fields of health, 

hospital, and health information technology. The Institute’s dynamic health care research 

programmes provide rigorous training in management, health systems, hospital administration, 

health care financing, economics, and information technology. 
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D also offers several highly specialized and popular Management Development Programs 

(MDP) to wide range of health professional in the country and overseas which largely addresses 

educational needs amongst in-service aspirants. 
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Chapter 1 Introduction 
 

1.1 Background: 

 
In the field of Healthcare record keeping, compliance, regulatory requirements, and patient care 

have historically created significant volumes of data(1),(2),(3) like clinical data from 

CPOE(computerized physician order entry) and clinical decision support systems, such as 

written notes and prescriptions from doctors, information from medical imaging, lab, pharmacy, 

insurance, and patient data in electronic patient records (EPRs), as well as less patient-specific 

information from news feeds, emergency care data, and articles in medical journals, are all 

included. Machine-generated and sensor data is also included, such as information from 

monitoring vital signs, and social media posts, including blogs, Twitter feeds, Facebook status 

updates, and web pages. The data may be structured, semi structured or un structured in the form 

of flat files, relational tables, or other multiform files, spread across multiple sites, including 

different healthcare providers' locations(4),(5). Geographic Information Systems (GIS) and big 

data technologies have been instrumental in the fight against Covid-19 in a number of ways, 

including the quick aggregation of big data from multiple sources, the quick visualisation of 

epidemic information, the spatial tracking of confirmed cases, the prediction of regional 

transmission and the management of the supply and demand of material resources(6),(2). 

An overview of big data analytics in the healthcare industry as a developing field is given in this 

article. We start by defining big data analytics in healthcare and going over its many uses, 

characteristics, and challenges. After that, we go over the data and methodology. Third, discuss 

the reasons behind the necessity to switch to big data and the ways in which it can improve 
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clinical decision-making and patient care. Fourth, we discuss the difficulties of using big data in 

the medical field. Finally, we provide conclusions, discussion, and suggestions based on the 

literature. 

 

 

 

1.1.1 Understanding Big Data: 
 
 
 
"Large volumes of complex, high velocity, and variable data that require advanced techniques 

and technologies to enable the capture, memory, distribution, management, and analysis of the 

information" is what big data refers to(7),(8). Big data in healthcare is heterogeneous vast and 

produced at fast pace. Big data Analytics is considered one of the important tool to gain insights 

from the centralized databases and can help in improving patient-centered care at reduced cost, 

early disease detection and epidemic detection, fresh insights into disease causes, quality 

monitoring in healthcare institutions and the development of more effective treatment 

strategies(9),(10),(11). 
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Figure 1: 5 v's of Big Data 

 
 

Big data can be defined based on its volume, velocity, variety, veracity and value(1), (12),(13). 

Volume of big data in healthcare pertains to the sheer amount of data produced by the healthcare 

sector, which has experienced a rapid increase in the last few years as estimated by 2020, the 

healthcare data will dramatically increase to 35 Z Bytes which is 43 times more than that in 

2009(12). These huge volume of data are usually stored in the form of petabyte, Exabyte, 

zettabyte or yottabyte(9). Velocity refers to the speed of data collection and making it ready for 

further analysis(14).Variety is different kind of health data produced in the form of images, audio 

and videos from various sources like hospital information system and various medical devices 

exists in structured, semi structured and non-structured format(12),(10),(15). In addition to the 
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non-structured data it usually requires real time analysis(10). Veracity describes the quality and 

reliability of data, taking into account elements like consistency, accuracy, and reliability(10), 

(13). Lastly, Value refers to the valuable information received by analyzing the healthcare big 

data (10),(12). 

 

 

 

1.2 Review of Literature: 
 
 

1.2.1 Big Data Analytics Past and Present: 
 
 
 
In the late 1990s, Michael Cox and David Ellsworth proposed the idea of Big Data and identified 

visualization as one of its challenges(16). The evolution of big data took place between 2001 and 

2008. Following the initialization of big data in terms of its volume, velocity, and variety called 

as 3v’s, more advanced software were created to meet the demands of managing the information 

explosion. Early in 2009, big data analytics moved into a revolutionary phase. In addition to big 

data computing turned into a game-changing innovation for business intelligence, researchers 

also forecasted that data management and related techniques would soon move from handling 

structured data to handling unstructured data and from a terminal environment to a cloud-based 

environment(17). 

The usage of cloud computing in conjunction with data has become a need in big data analytics. 

As according to the United Nations world population prospects 2019, the global population is 



25  

expected to reach 8.5 billion by 2030, 9.7 billion by 2050 and 10.9 billion by 2100 which will 

ultimately lead to increase in health data(3). Businesses are adopting more and more "big data in 

the cloud" solutions, like software-as-a-service (SaaS), which provides a more appealing and 

affordable option. The growth of home healthcare services has increased with time thus, the 

volume of data collected by sensors and other electronic devices has also increased and with the 

help of this more accurate analysis and prediction could be done which will ultimately improve 

the quality of the healthcare services(17). 

1.2.2 Need of Big Data in Healthcare: 

 
Modern analytics gives possibilities not only to have insight in historical data, but also to have 

information necessary to generate insight into what may happen in the future. Even when it 

comes to prediction of evidence-based actions.(18). Also, in order to better understand how 

certain types of viruses are spreading within a particular population and take proactive steps to 

stop their spread. Perhaps the most well-known example of using big data to improve healthcare 

is Google's flu trend (19). Another example is of the neo-natal intensive care unit at Toronto's 

Hospital for Sick Children’s, which shows how health analytics is being used in practice. Every 

hour, nurses record a baby's heart rate there. 

 

 

 

1.2.3 Healthcare –Big data Life Cycle: 

 
The following phases are commonly included in the healthcare data life- cycle; they may vary 

depending on the needs. (10),(20),(21) ,(22) The data gathering phase of the life cycle often 

comes first, then processing to clean, transform, and organize the data. The next step in the data 
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analysis process is to use methods like machine learning or statistics to find trends or insights in 

the data. In the following phase, known as data interpretation, judgements and conclusions are 

made in light of the analysis. Presenting the results in an understandable and practical manner to 

stakeholders or end users concludes the data delivery stage. 

1.2.4 Application of Big Data Analytics in Healthcare: 

 
Big Data Analytics (BDA) in health care can be used for improved decision-making that can 

ultimately lead to enhanced patient care. BDA can be used for pre care as well as post care. Pre 

care mostly include prevention, diagnosis, treatment and discovery of drugs. It helps in 

forecasting and understanding long-term health risks, reduces cost and increases the operational 

efficiency. Post care provides understanding on health insurance and recovery(11),(23). Big Data 

also holds the potential of advancements like the tracking of diseases in real time, the prediction 

of disease outbreaks, and the creation of genuinely personalized health care(15). 
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Chapter 2 Data and Method 
 
 

2.1 Introduction: 

 
The integration of big data analytics is causing an unparalleled revolution in the healthcare 

sector. The need of big data analytics in healthcare and method is examined in this chapter, along 

with how it can transform patient care, increase operational effectiveness, and promote medical 

research. Massive volumes of data have been produced by the quick spread of digital health data, 

which is a result of wearable technology, medical imaging, and electronic health records (EHRs). 

Healthcare data earlier used to be small, organized, and mostly gathered via electronic health 

records. However, there is an increase in unstructured and multimodal data due to wearable 

technologies and IT improvements. The healthcare industry has both opportunities and 

difficulties because of this data boom. In contrast to other fields, big data analytics has gained 

significant attention in the healthcare sector in recent years due to its promising nature. 

Clinicians are using these data to take more evidence-based decisions, which means they are 

depending less on their professional judgement and education and more on vast amounts of 

research and clinical data(24). Japan has already started using Big Data technologies to improve 

medical treatment and healthcare for elderly people. Big Data analytics can be used to achieve 

valuable information from large and complicated datasets via data mining process. As the world 

is moving towards digitalization that has created enormous amount of data and the traditional 

methods could not be used for gaining the insights from these complex data sets here comes the 
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need for big data analytics. There are many problems involved like computing difficulties, 

information security, and computational methods, as well as tools how to analyze big data. For 

instance, a lot of statistical techniques that work well with small data sets don't scale well with 

large ones. Similar to this, analysing large amounts of data presents considerable hurdles for 

many computational techniques that work well with small data. So here comes the need why big 

data analytics is important and how it helps in improving the quality of care and taking informed 

decisions. 

2.2 Need for Study: 

 
The study aims to address the need for leveraging big data analytics in healthcare to unlock 

valuable insights that can enhance quality of patient care, support clinical decision-making, and 

address the challenges faced in modern healthcare systems. 

2.2.1 Big data analytics is essential in healthcare for several reasons that 

includes: 

 Improving Patient Outcomes: Healthcare professionals can spot patterns and trends in 

sizable datasets that are not visible in smaller ones. This makes early diagnosis, 

predictive analytics, and personalized therapy possible, all of which have the potential to 

greatly enhance patient outcomes. With the advent of imaging modalities like ultrasound, 

x-rays, computed tomography scanning (CT-scan), magnetic resonance imaging (MRI), 

and PET scans, the accuracy of diagnostic services has significantly increased. Medical 

image processing and imaging informatics have transformed the aspects of disease 

screening and diagnosis in the healthcare sector.
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 Operational Efficiency: Big data analytics aids in cost reduction, resource allocation 

improvement, and operational optimization for hospitals. Data-driven insights can be 

utilized to accomplish many goals, such as staff scheduling efficiency and predictive 

maintenance of medical equipment.

 Medical Research: By integrating and analysing massive databases, medical research can 

be improved and new treatments and therapies can be discovered. It enables scientists to 

carry out extensive investigations and find the relationships and causes that propel 

scientific breakthroughs.

Also Big data can be used for disease surveillance and population health management by 

collecting epidemiological data to study how frequently diseases occur in a particular age group 

and geographical area and prepare for the intervention of the disease. With an emphasis on 

computational analysis of biological datasets including genomics, proteomics, transcriptomic, 

metabolomics, and pharmacogenomics, bioinformatics is an interdisciplinary field encompassing 

molecular biology, computer science, mathematics, and statistics. Understanding disease 

processes at the molecular level through the area of bioinformatics has proven to be highly 

beneficial in developing tailored treatment plans, anticipating patient response to therapeutic 

interventions, and facilitating disease risk stratification and early identification. Big data 

analytics has the potential to revolutionize healthcare by advancing medical research, improving 

patient outcomes, and streamlining operations. 

2.2.2 Major Challenges in applying big data analytics in Healthcare: 
 
There are number of major challenges pertaining to security, privacy, data quality, and talent 

shortages must be addressed for the treatment to be more efficient, effective and patient centered. 
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 Data Quality and Standardization: Healthcare data is often incomplete, inconsistent, and 

non-standardized, making it difficult to integrate and analyze. Ensuring data quality and 

standardization is critical for accurate analytics.

 Privacy and Security: Protecting patient privacy and securing data is paramount.

 

Regulations such as HIPAA impose stringent requirements, but balancing data 

accessibility with privacy concerns remains a challenge. 

 Interoperability: Healthcare data is generated by diverse systems that often do not 

communicate with each other effectively. Improving interoperability is essential for 

comprehensive data analysis.

 Talent Shortage: There is a significant shortage of professionals with the skills required 

to analyze big data effectively. Bridging this talent gap is crucial for harnessing the full 

potential of big data analytics.

 

2.2.3 Despite these challenges, there are substantial opportunities: 
 

 Innovation in Healthcare Delivery: Big data analytics can drive innovations in how 

healthcare services are delivered, leading to more efficient and effective care. By 

leveraging vast amounts of data from diverse sources, healthcare providers can enhance 

patient care, optimize operations, and drive medical research. In addition, wearable 

devices and remote sensors generate continuous data streams that can be analyzed in real- 

time. This enables proactive monitoring and timely interventions, reducing hospital 

admissions and enhancing patient care.

 Improved Decision-Making: Data-driven insights can enhance clinical decision-making,

 

operational planning, and policy formulation. Advanced algorithms can predict disease 
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onset and progression by analyzing historical data and patient trends. This allows for 

early intervention and preventive measures, significantly improving patient outcomes. 

 Cost Reduction: By optimizing resource use and improving operational efficiencies, big 

data analytics can contribute to significant cost savings in healthcare.

 

 

 

 

 

 

 

 

2.3 Research Questions: 

 
1. What is the need for big data analytics in healthcare? 

 

2. How can big data analytics revolutionize healthcare by optimizing patient care? 

 

3. What are the challenges and opportunities of applying big data analytics in 

healthcare? 

4. What are the conclusion and future directions related to big data analytics? 

 

 

 

2.4 Objectives: 
 
 
 
Broadly, the study i s trying to investigate about the need of big data analytics in healthcare, 

challenges involved and its future aspects. Also focuses on how big data analytics helps in taking 

informed and improve patient care. The specific objective of the study are: 
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1. To understand the need of big data analytics in Healthcare. 

 
2. To understand how big data help in taking informed decisions in healthcare. 

 
3. To study and understand challenges and support in using big data analytics in the 

Healthcare. 

4. To learn about the future aspects of big data analytics in the Healthcare. 

 

 

 

 

2.5 Data Sources and Methods: 

 
2.5.1. Data Sources: This study consists of articles from various sources like: 

 
 Science Direct 

 

 Pub med 

 

 Jstor 

 
2.5.2. Method: 

 
 

This is a secondary literature review of relevant literature from different sources like Science 

direct, Pub med and Jstor . Various keywords used are: “Need of Big data analytics”, “Need of 

Big data analytics in clinical decision making Patient based”, “Big data analytics in clinical 

decision making for improved Patient care ”, “Framework of Big data analytics for taking 

informed decisions for patient care” , “Potential of big data analytics for clinical decision making 

for patient care”, “Challenges of big data analytics in clinical decision making for Human 
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Healthcare”, “Barriers in big data analytics in clinical decision making”, “Future aspects of big 

data analytics in clinical decision making in healthcare”, “Trends of Big data analytics in clinical 

decision making for patient care in India . The search was limited to studies published in English 

from the past decade (2014-2024) to ensure relevance of the literature. Also, we acknowledge 

that important healthcare components such vital signs, illnesses, patient-specific issues and 

diseases, and hospital manageability are not reviewed in this study 
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Search Engines 

 

 

 
Science Direct Pub Med J Stor 

 

 

 
 

Search result based on Keywords: 

 
Need+ Big data analytics +clinical 

decision making + Improved Patient care 

[51], Framework+ Big data analytics+ 

Healthcare +Informed decision + Patient 

care[83], Challenges+ Big data analytics + 

clinical decision making+ Human 

healthcare[3], Future aspects +Big data 

Search result based on Keywords: 

 
Need+ Big data analytics +clinical decision 

making + Improved Patient care [8], 

Framework+ Big data analytics+ 

Healthcare +Informed decision +Patient 

care[19], Challenges+ Big data analytics + 

clinical decision making+ Human 

 
Search result based on Keywords: 

 
Need+ Big data analytics +clinical decision 

making + Improved Patient care [184], 

Framework+ Big data analytics+ 

Healthcare +Informed decision +Patient 

care[496], Challenges+ Big data analytics 

+ clinical decision making+ Human 

 

 

 
Out of these articles total 16 

articles were selected that was 

having open access and the 

content was relevant to this 

article. 

Out of these articles total 14 

articles were selected that was 

having open access and the 

content was relevant to this 

article. 

 

Out of these articles total 6 

articles were selected that was 

having open access and the 

content was relevant to this 

article. 

 

Total articles included 

are 36 

 

Figure 2: Flow chart showing selection of articles 
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Table 1: Table showing search process of article selection 

 

Reference Year: 2014- 
 

2024 

           

 

Search Engine 

   

Number of research articles 

Science 

Direct 

  

1 
 

 
2 

 

 
3 

 

 
4 

 

 
5 

 

 
6 

 

 
7 

 

 
8 

 

 
9 

 

 
10 

 

Objectives 

1 

            

 

 
I 

 

 
Need 

Big 

data/analytics 

          

 
1683 

   clinical 

decision 

making 

         
 
 

 
271 
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  s  Patient Based        44 

 
 
 

 
II 

 
 
 

 
Need 

 

Big 

data/analytics 

clinical 

decision 

making 

         
 
 

 
266 

    Improved 

Patient care 

        

 
51 

 

 
III 

 

 
Utilizing 

Big 

data/analytics 

          

   Healthcare         352 

    Improved 

Patient care 

        

 
59 

Objectives 

2 

            

 

 
I 

 

 
Framework 

big 

data/analytics 

          

 
10,431 



37 
 

 
   Healthcare         3,258 

    Informed 

Decision 

        

 
428 

     Patient 

care 

       

 
83 

 

 
II 

 

 
Potential 

big data 

analytics 

          

 
10,983 

   clinical 

decision 

making 

         
 
 

 
276 

    Patient care        157 

Objectives 

3 

            

 

 
I 

 

 
Challenges 

big 

data/analytics 

          

 
12,237 



38 
 

 
   clinical 

decision 

making 

         
 
 

 
1,082 

    Human Health 

Care 

        

 
3 

 
 
 

 
II 

 
 
 

 
Barriers 

Clinical 

Decision 

Making 

Clinical 

Decision 

Making 

         
 
 

 
117 

    Health Care        98 

Objective 

4 

            

 

 
I 

Future 

Aspects 

Big data 

Analytics 

          

 
36 

   Healthcare         21 

    clinical decision making       12 



39 
 

 
 

 
II 

 

 
Trends 

Big data 

analytics 

          

 
7,861 

   Healthcare         2,463 

    Decision making        1,781 

      Patient 

care 

      

 
296 

       India     112 

Pubmed             

Objective 

1 

            

 

 
I 

 

 
Need 

bigdata 
 

/analytics 

          

 
327 



40 
 

 
   Clinical 

decision 

making 

         
 
 

 
51 

    Patient based        10 

 
 
 

 
II 

 
 
 

 
Need 

 

Bigdata/ 

analytics 

Clinical 

decision 

making 

         
 
 

 
25 

    Improved 

Patient care 

        

 
8 

 

 
III 

 

 
Utilizing 

Big 

data/analytics 

          

 
846 

   Healthcare         242 

    Improved 

Patient care 

        

 
44 



41 
 

 
Objectives 

2 

            

 

 
I 

 

 
Framework 

big 

data/analytics 

          

 
348 

   Healthcare         107 

    Informed 

decision 

        

 
23 

     Patient 

care 

       

 
14 

 

 
II 

 

 
Potential 

Big data 
 

/Anaytics 

          

 
913 

   clinical 

decision 

making 

         
 
 

 
47 

    Patient care        19 



42 
 

 
Objectives 

3 

            

 

 
I 

 

 
Challenges 

Big 

data/Analytics 

          

 
673 

   Clinical 

decision 

making 

         
 
 

 
39 

    Human 

Healthcare 

        

 
17 

 
 
 

 
II 

 
 
 

 
Barriers 

 
Using Big 

data/Analytics 

clinical 

decision 

making 

         
 
 

 
105 

    Healthcare        62 

Objective 

4 

            



43 
 

 
             

 

 
I 

Future 

Aspects 

Big data 

Analytics 

          

 
39 

   Healthcare         11 

    clinical decision making       1 

 

 
II 

 

 
Trends 

Big 

data/analytics 

          

 
344 

   Healthcare         99 

    Decision making        16 

 

 
J stor 
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Search and selection procedure: 

 
 

 In Science Direct search was carried out using various keywords: For objective 1 like 

“Need of Big data Analytics in clinical decision making Patient based”, “ Need of big 

data analytics in clinical decision making for improved patient care”, “Utilizing Big data 

analytics in healthcare for Improved Patient care”, For objective 2 Key words used were 

“Framework of Big data analytics in healthcare for taking informed decision for patient 

care”, “Potential of Big data analytics in clinical decision making for patient care” For 

objective 3 keywords used were “Challenges in Big data analytics in clinical decision 

making for human healthcare”, “Barriers in clinical decision making using Big data 

analytics in Healthcare. And Lastly to answer objective 4 Key words used are “Future 

aspects of Big data analytics in healthcare for decision making”, “Trends in Big data 

analytics in healthcare for decision making for patient care in India”. Overall details of 

the articles are mentioned in the table above out of which 16 articles are taken from 

science direct that was relevant and have open access. 

 In Pub med search was carried out using various keywords: For objective 1 like “Need 

of Big data Analytics in clinical decision making Patient based”, “ Need of big data 

analytics in clinical decision making for improved patient care”, “Utilizing Big data 

analytics in healthcare for Improved Patient care”, For objective 2 Key words used were 

“Framework of Big data analytics in healthcare for taking informed decision for patient 

care”, “Potential of Big data analytics in clinical decision making for patient care” For 

objective 3 keywords used were “Challenges in Big data analytics in clinical decision 

making for human healthcare”, “Barriers in clinical decision making using Big data 

 

analytics in Healthcare. And Lastly to answer objective 4 Key words used are “Future 
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aspects of Big data analytics in healthcare for decision making”, “Trends in Big data 

analytics in healthcare for decision making for patient care in India”. Overall details of 

the articles are mentioned in the table above out of which 14 articles are taken from 

PubMed that was relevant and have open access. 

 In Jstor search was carried out using various keywords: For objective 1 “Need of Big 

data Analytics in clinical decision making Patient based”, “ Need of big data analytics in 

clinical decision making for improved patient care”, “Utilizing Big data analytics in 

healthcare for Improved Patient care”, For objective 2 Key words used were “Framework 

of Big data analytics in healthcare for taking informed decision for patient care”, 

“Potential of Big data analytics in clinical decision making for patient care” For objective 

3 keywords used were “Challenges in Big data analytics in clinical decision making for 

human healthcare”, “Barriers in clinical decision making using Big data analytics in 

Healthcare. Lastly, to answer objective 4 Key words used are “Future aspects of Big data 

analytics in healthcare for decision making”, “Trends in Big data analytics in healthcare 

for decision making for patient care in India”. Overall details of the articles are 

mentioned in the table above out of which 6 articles are taken from Jstor that was relevant 

and have open access. 

Total of 36 articles were selected overall. 
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Chapter 3 Taking Informed Decisions using big data 
analytics 

 

3.1 Introduction: 

 
Big data analytics has the enormous potential to completely transform the healthcare industry by 

delivering major gains in patient outcomes, operational effectiveness, and scientific discoveries. 

However, there are a number of significant loopholes that prevent big data from being used 

effectively in the healthcare industry. These limitations make it more difficult to integrate, 

analyse, and use healthcare data in a way that improves patient care and its utilization in clinical 

decision making . Mostly concerns arises about data quality, standardisation, privacy, security, 

interoperability, and the lack of qualified personnel(1),(25). Big data analytics in healthcare 

must be packaged to be transparent, and user-friendly in order to be successful. Big data in real 

time analytics are a crucial component of healthcare(1). Also, big data analytics converts 

enormous volumes of data into useful insights, which helps healthcare decision-makers make 

well-informed decisions. Improved patient care, streamlined processes, population health 

management, clinical decision support, patient engagement, risk mitigation, and research and 

innovation are all fueled by these data. Healthcare practitioners can provide more effective, 

efficient, and patient-centered care by utilising big data(24). 

The objective of this study is to thoroughly identify and examine these gaps, investigating their 

root causes and effects on the provision of healthcare. Through the use of literature review 

techniques, this study aims to provide practical approaches and creative fixes to close these gaps. 

The results will give policymakers, software developers, and healthcare organisations insightful 
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Data Collection Phase 

 
Data Storage Phase 

Data Processing and 

Analysing Phase 

Knowledge Creation 

Phase 

information that will help them fully utilise big data analytics to improve healthcare outcomes 

and procedures. 

Big data undergoes several phases after which the meaningful insights are gained from the 

healthcare data. The life cycle of big data analytics includes data collection phase, data storage 

phase, data processing and analysing and knowledge creation phase(26). 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

Figure 3: Flow chart showing phases of Big data life cycle 
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Phases of Big data Life cycle 
 

 

 

1. Data Gathering Stage: 

 

Gathering data in several formats from diverse sources is the first step. It is vulnerable to 

spoofing, spamming, and phishing, among other assaults. 

Administrative guidelines should be a part of security measures in order to avoid collecting 

dangerous or superfluous data and to guarantee that patient privacy is maintained while data is 

obtained from reliable sources. Sensitive data must be encrypted before being gathered, and all 

data systems must be secured against theft, loss, misuse, alteration, disclosure, duplication, 

diversion, and unauthorised access(26),(27). 

2. Phase of Data Storage: 

 

Data must be securely stored after it has been gathered to prevent breaches and unwanted access. 

This calls for the use of encryption and safe storage options. 

The long-term security of stored data is ensured by routine audits and security protocol updates. 

 

 

 
 

3. Phase of Data Processing and Analysis: 

 

To extract actionable insights, data is processed and analysed at this phase. Security protocols 

need to safeguard the data while it's being processed to avoid unwanted access or alteration. 

Maintaining the reliability of the analytical results depends on maintaining the confidentiality 

and integrity of the data throughout processing(27). 
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4. Phase of Knowledge Creation: 

 

The last stage entails turning processed data into knowledge that can be put to use. Security 

protocols have to guarantee that the insights obtained are distributed safely and only to systems 

or people that are authorized. 

This stage highlights how crucial it is to protect data security and privacy even after it has been 

examined and turned into knowledge. 

 

 

 
3.2 How Big Data Helps in Taking Informed Decisions in Healthcare? 

 
Big data analytics offers a potent toolkit for turning enormous volumes of data into useful 

insights, which promotes better educated and efficient healthcare decision-making. The 

following are the main ways that big data analytics improves healthcare decision-making 

processes: 

 

 
 

1. Disease Prevention and Prediction: By examining trends in huge datasets, predictive analytics 

can identify high-risk patients and predict when diseases will manifest. Timely intervention and 

preventive care are made possible by early detection. Also Healthcare practitioners can lower 

hospital readmission rates by identifying patients who are at high risk of readmission and 

providing focused follow-up care and support(1),(28),(29). 
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2. Evidence-Based recommendations: By giving physicians data-driven insights and evidence- 

based suggestions, advanced analytics improve the precision of diagnosis and effectiveness of 

treatment(24),(30). 

3. Real-Time Monitoring: By analysing continuous data from wearables, EHRs, and Internet of 

Things health monitors in real-time, patient treatment plans can be immediately modified in 

response to the patient's current state of health(24),(28),(30). 

4. Cost management: By using analytics to pinpoint areas of wasteful spending and 

inefficiencies, healthcare organisations can reduce costs without sacrificing the quality of service 

they provide. The financial aspects within the healthcare system are highlighted by components 

like Determination of Copayment Rates, Prevention of Fraud and Abuse, and Prevention of 

Claims Rejection. The goal of including these elements into the framework is to guarantee 

effective claims handling, fraud detection, and financial planning(29),(30). 

5. Fraud Detection: Big data assists in the detection and prevention of fraudulent activity, saving 

healthcare providers and insurers a substantial amount of money by looking for trends and 

abnormalities in billing and claims data(24),(30). People can find gaps, inefficiencies, and areas 

for improvement by looking at data patterns and trends. This realisation may spark creative 

thinking, process improvements, and the development of new goods and services(30). 

6. Research and Development: In clinical Trials big data analytics speeds up the process of 

finding qualified participants for clinical trials and the evaluation of trial outcomes, which speeds 

up the creation of novel therapies. In Medical research the researchers are able to innovate 

medical treatments and technology by analysing large datasets to uncover new information about 

disease mechanisms, treatment efficacy, and patient outcomes(28). 
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7. Enhancing both Performance and Quality: Healthcare companies can discover areas for 

development and put best practices into effect by benchmarking their performance against peer 

institutions and industry standards. Also, by carefully examining treatment results, medical 

professionals can improve clinical guidelines and protocols and raise the standard of care for 

patients as a whole(29). 
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Chapter 4 Challenges Utilizing Big data Analytics in 
Healthcare 

 

2.1 Introduction: 
 

The application of big data analytics in the medical field poses major challenges. Massive volumes 

of information require extensive analysis, storing, and retrieval due to the increasing growth of 

healthcare data. Healthcare have generated enormous amount of data from various sources like 

patient records, medical imaging, genomic data, and real-time patient monitoring. With that much 

data, traditional database systems are frequently insufficient. Analysis and integration are made 

more difficult by the fact that a sizable amount of this data is unstructured and includes handwritten 

notes and natural language. It's hard enough for healthcare organisations to share structured data, 

but it's considerably harder to share unstructured data but The integration and analysis of this data 

is required to transform healthcare delivery, improve patient outcomes by contributing to the better 

clinical decision making. The application of big data analytics in the healthcare industry has the 

capacity to transform patient care, improve operational effectiveness, and stimulate creative 

inquiry. Its implementation, though, faces a number of enormous challenges. These encompass 

matters concerning data integration and compatibility, guaranteeing data accuracy and 

comprehensiveness, upholding confidentiality and safety, and overseeing expansion and 

efficiency(25). Additionally, data processing speed is crucial, especially when a patient's health 

rapidly deteriorates and real-time applications like cloud computing are required. Developing and 

implementing predictive models and advanced analytics, filling in the skill gaps in the healthcare 

industry, and handling ethical and social issues are further difficulties. However, these applications 
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also pose privacy and security concerns regarding data. Strategic planning, strong technology 

solutions, and ongoing stakeholder engagement are needed to overcome these obstacles(31). The 

healthcare sector continues to face economic difficulties due to its heavy reliance on paid services, 

which can delay technological progress. Finally, the quality of data is paramount, with issues such 

as data heterogeneity, lack of structure, and noise adding to the complexity of healthcare analytics. 

It will take a multifaceted strategy that includes workforce development, legislative changes, 

technology breakthroughs, and strategic partnerships to close the gaps in big data analytics in the 

healthcare industry. 

 

 

 

2.2 Barriers in Integrating Big Data Analytics to Healthcare: 

 
Utilizing big data analytics in healthcare comes with several significant challenges that need to 

be addressed to fully leverage its potential for improving patient care, operational efficiency, and 

research. Here are the key challenges: 
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2.2.1 Growth of Data Exponentially: 

 

The rapid expansion of healthcare data poses significant challenges to the analysis, archiving, 

and retrieval of significant quantities of data. Such large datasets cannot be processed by 

traditional database systems. The rapid and unceasing expansion of healthcare data from various 

sources like (e.g., clinical data, genomic data) poses obstacles to the processing, retention, and 

retrieval of substantial data sets. Conventional database systems are not capable of managing this 

volume of data(31)(28). Thus advanced management techniques are required in order the gain 

insights from the data to improve the quality of healthcare. 

2.2.2 Security and Privacy: 

 

The application of big data analytics in the healthcare industry raises a number of security and 

privacy issues. The main source of security issues is the vulnerability of healthcare databases to 

cyberattacks. These hazards are increased by the integration of several medical Internet of 

Things (MIoT) devices, as these devices frequently have weak security protections and are 

readily targeted by hackers. Because of this expanded attack surface, healthcare systems are now 

more susceptible to denial-of-service (DoS) attacks and unauthorized access. Strong security 

methods that are lightweight and scalable must be created to guard MIoT devices and guarantee 

the safe transfer of data in order to reduce these dangers(32). Network security and patient data 

protection can be achieved with the use of solutions like block chain and encrypted data 

transmission(32). It is critical to protect sensitive healthcare data's privacy and security. A major 

worry is the possibility of illegal access and data breaches, especially when using cloud 

computing for data processing. Ensuring that only authorized personnel have access to sensitive 
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information is the goal of data security, which entails monitoring data access throughout its 

lifecycle. The incident covered by Forbes magazine highlights the significance of privacy 

considerations in big data analytics. The incident involved Target Corporation sending baby care 

coupons to an adolescent girl without her parents' knowledge. This incident emphasizes how 

important it is for developers to make sure that, even when privacy laws and applications change, 

sensitive data is protected and that their apps follow privacy agreements(33),(34),(31). 

Healthcare organisations need to be aware of the risks and legal obligations that come with 

handling personal data, particularly in relation to the complex and expanding set of data privacy 

regulations. The rules and policies pertaining to data privacy vary throughout nations, which 

further complicates the handling of medical data. Based on the basic privacy laws, governments 

pass additional laws, policies, and regulations to protect personal health care information, such as 

HIPAA in the US, Health Records and Information Privacy Act 2002 in Australia, and Medical 

Privacy Act and Healthcare Insurance Act in France(28). In India IT Act and IT (Amendment) 

Act focuses on the implementation of appropriate security measures for sensitive personal data 

or information. Also, offers compensation to anyone affected by unjustified loss or gain and 

provides imprisonment and/or fine to any individual who discloses another person's personal 

information while performing services(33)(28). 

 

 
 

2.2.3 Data Quality and Completeness: 

 

Ensuring the quality and completeness of healthcare data is made more difficult by its various 

format, which includes unstructured, semi-structured, and structured data. Patient data, test 

results, and billing data are examples of structured data that adhere to predetermined conventions 
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and are comparatively simpler to handle. However, because of their various and frequently 

irregular formats, semi-structured data from sensors and devices as well as unstructured data like 

clinical notes and biological literature provide substantial hurdles(24),(31). Addressing problems 

with the data, such as errors, inconsistencies, and incompleteness, is necessary to ensure data 

quality. These problems can have several causes, such as inaccuracies in manual data entry, 

disparities in data from multiple sources, and incomplete information. The stakes are especially 

high in the healthcare industry since low-quality data can result in inaccurate diagnosis, 

ineffective treatments, and ultimately harm to patients. The degree to which all necessary data is 

available and accounted for is referred to as data completeness. This is frequently troublesome in 

the healthcare industry because of disjointed data systems and the vast amount of data produced. 

It might be challenging to provide comprehensive care and make well-informed clinical 

judgements when there are gaps in patient records caused by incomplete data. 

 

To overcome these obstacles, advanced data curation methods are needed to convert unprocessed 

data into knowledge that can be put to use. This entails reducing the complexity of the data, 

finding relationships between health characteristics, and choosing relevant target attributes for 

research. To ensure that healthcare data is accurate, comprehensive, and dependable for use in 

analytics and decision-making processes, sophisticated big data tools and technologies are 

required to manage these duties efficiently. 

 

2.2.4 Workforce Skills and Training: Work force training is one of the major problem in big data 

analytics. Different systems often use incompatible formats and standards, making it difficult to 

achieve a unified approach to data management and analysis so the working professionals need 

to be trained accordingly and that require huge amount of time, money and human labor(28). 
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2.2.5 Advanced Analytics and Predictive Modeling: 

 
Large amounts of healthcare data cannot be stored or analysed due to a lack of suitable 

infrastructure. This covers both the hardware needed for successful data processing and analysis 

as well as the computational power needed(31). In healthcare, timely data processing is very 

important and critical, especially in situations where patient conditions can change rapidly. The 

need for real-time analytics places additional demands on data infrastructure, requiring fast and 

efficient data handling capabilities(25). Usually advanced analytical process is required to 

analyze larger data sets and to gain insights out of it. 

 

 

 
2.2.6 Financial and Resource Constraints: 

 
 

Healthcare organizations need to commit significant financial resources and human capital to 

the implementation of digital technology and big data analytics. Many nations may find it 

difficult to integrate the required technical developments into their healthcare systems, especially 

those with low resources(34). For many healthcare organizations, the hefty costs of 

implementing and maintaining big data analytics systems—which include expenditures in 

infrastructure, software, and training—can be unaffordable. The costs associated with adopting 

and maintaining big data technologies can be prohibitive for many healthcare providers, 

impacting the overall advancement of technology in the sector(34),(28). 

 

2.2.7 Change Management and Adoption: 
 

Companies thinking about implementing BDAs faces a number of obstacles, including a lack of 

knowledge, worry, reluctance to change, and the limitations of the technology itself. 
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Organizations and healthcare personnel may be reluctant to accept new technology because they 

are uneasy about the changes, untrained, or doubtful about their advantages. Proving the worth of 

big data analytics and implementing efficient change management techniques are necessary to 

overcome this reluctance(34). 

These challenges highlight the complexity of integrating big data analytics into healthcare and 

underscore the need for ongoing research and development to address these issues effectively. 
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Chapter 5: Conclusion 
 
 

The conclusion stresses the importance of managing the data life cycle to optimize data 

utilization in healthcare. It identifies key challenges such as data collection, security, privacy, 

EHR integration, and real-time data availability. Despite the challenges of storing, searching, 

capturing, sharing, and analyzing data, as well as issues related to real-time processing, data 

quality, privacy, security, and heterogeneous data, big data analytics has shown promising 

improvements in healthcare industry decisions. Effective data life cycle management leads to 

better data quality, reduced risks, and improved consistency, ultimately supporting enhanced 

decision-making in healthcare. The integration of big data analytics into healthcare systems 

presents a transformative opportunity to enhance patient care and clinical decision-making. By 

harnessing the vast amounts of data generated within healthcare, big data analytics can provide 

valuable insights that lead to more informed, data-driven decisions. This not only improves the 

quality of care but also optimizes operational efficiencies and outcomes. However, the 

implementation of big data analytics comes with challenges, including data privacy, security, and 

the need for advanced tools and frameworks. Overcoming these challenges requires a concerted 

effort to develop scalable, efficient, and secure data management practices. Ultimately, the 

successful adoption of big data analytics in healthcare will revolutionize the industry, paving the 

way for more personalized, precise, and effective healthcare solutions. 

Also, considering about the future Artificial intelligence (AI) plays a major role in improving the 

quality of healthcare. The use of big data analytics in healthcare appears to have a bright future. 

The capabilities of data analytics will be further improved by emerging technologies like artificial 
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intelligence, machine learning, and the Internet of Things, which will result in ever more accurate 

and customized healthcare treatments. Better collaboration between healthcare providers will be 

facilitated by interoperability and data standardization, which will enable smooth data sharing and 

integration. 
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