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ABSTRACT 

Healthcare data is enabling physician in building predictive models and better patient 

profiles for more effective anticipation, diagnosis and treatment of various diseases. In 

addition, partnerships and collaborations between healthcare communities and researchers 

have resulted into the development of data pools, which can be used for establishing better 

personalized healthcare models. The increased use of artificial intelligence and machine 

learning is shifting the paradigm of medical research and treatment.  

These advanced technologies are providing researchers or medical practitioner real-time 

access to every white paper and clinical case study conducted on a genetic disorder and 

also help in detecting fraud in healthcare quickly and efficiently, with the  use of statistical 

tools and algorithms that can help a faster development of more accurately targeted 

vaccines with a cost effective ways for discovering more clinically relevant ways to 

analyses the disease and treat the patients in an effective manner. 

The objective of proposed approach to develop such mechanism to read patients clinical 

records, radiology data and provide the insight on the disease and allows researchers or 

medical practitioner to not only understand the full scope of a medical condition, but 

further shorten the amount of time it takes to develop a cure, treatment options, helping, 

and healing patients in need of healthcare. 

 

KEYWORDS: Artificial Intelligence, Machine Learning, Health and Health Care, 
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INTRODUCTION 

Big data analytics helps the healthcare industry improve the accuracy of personalized 

medication and risk analysis. It also help standardize terminology across predictive 

analytics, medicine wastages and automated reporting for patient data. There is huge 

amount of data generated in health care industry and it will continue to increase. This 

includes electronics health records data, imaging data, patient generated data, sensor data, 

and other forms of data that is difficult to process.  

Artificial Intelligence, Mobile, social and Internet of Things (IoT) are increasing data 

complexity and providing new forms and source of data. Big data analytics is used together 

with advance analytics methods on very large, diverse data sets that include structured, 

semi-structured and un-structured data, from different sources, and in different sizes from 

terabytes to zettabytes [1]. Analyzing these new forms of big data will enable analysts, 

researches, medical practitioner and business users to make more accurate and faster 

decision using data that was previously in accessible to them. By leveraging advanced 

analytics techniques such as text analytics, machine learning, predictive analytics, data 

mining, statistics and natural language processing businesses will accurately analyze 
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previously untapped data sources gaining new insights and understandings, which will 

results in improved and more accurate decisions.  

Big data analytics in healthcare is evolving into a promising field for proving insight from 

very large data sets for improving outcomes while reducing costs. As per McKinsey 

estimates that big data analytics can enable more than $300 billion in savings per year in 

U.S. healthcare, two thirds of that through reductions of approximately 8% in national 

healthcare expenditures[2], [7].  

Big Data Analytics Advantages: Big data analytics has provided a way to healthcare 

organizations to develop actionable insights and decision support system, organize their 

future vision, boost up the outcomes and reduce time to value. This strategy is also helpful 

to provide meaningful information to the healthcare organizations regarding their 

management, planning and the measurements. The evaluated results can further help 

enhance the decision making capacity of the top management [2]-[3]. 

● Detecting diseases at earlier stages when patient can be treated more easily and 

effectively 

 

● Managing specific individual and population health and detecting health care fraud 

a lot more quickly and efficiently.  

● Numerous questions can be addressed with big data analytics 

● Certain developments or outcomes may be predicted and/or estimated based on vast 

amounts of historical data, such as  

● Length of stay 

● Patients who will choose elective surgery 

● Patients who likely will not benefit from surgery 

● Complications 

● Patients at risk for medical complications 

● Patients at risk for sepsis, MRSA, C. difficile, or other 

● Hospital-acquired illness 

● Disease progression  

● Patients at risk for advancement in disease states; 

● Causal factors of illness/disease progression and possible comorbid 

conditions (EMC Consulting).  

Big Data analytics and Machine Learning in healthcare can be used to raise the 

standards in following fields. 

Public Health: By evaluating the disease patterns and recording disease occurrences, 

public health issues can be improved with analytics strategy. Enormous amount of data can 

help to determine the requirement, offer required services, predict and prevent the future 

crises to benefit the patients population [4]-[5]. 

Electronic Medical Record or EMR: An EMR contains the standard (structured and 

unstructured) medical data that can be evaluated with the data analytic approach to predict 

patients at risk and provide him effective care. 

 

Patient Profile Analytics: Advanced and predictive analytics can be applied to patients’ 

profile for identifying individuals who could benefit from proactive approach. This may 

include lifestyle changes. 

Genomic Analytics: The data analytic approach can be effectively included in genomic 
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analytics to make this approach a part of regular medical care decision process. 

Fraud Analysis: Healthcare fraud is a serious financial ditch on the healthcare systems in 

many authorities. It characterizes a severe drain on the effectiveness of providing 

healthcare to those in need. Data analytics approach helps analyze greater range of claim 

requests to curtail down fraud cases, an effective analysis can help to reduce fraud, waste 

and abuse. 

Safety Monitoring: Data analytics can be used to analyze real time large volumes of brisk 

data in hospitals. The strategy may help in the safety monitoring and negative event 

prediction. 

MRI and PET (Positron emission tomography): it can provide assessment of both 

cerebral metabolism and amyloid. Computer procedures, algorithm and techniques are 

being adapted for medical purposes to recognize specific elements of images in order to 

offer early diagnose of disease or flag up the warning signs to physicians. 

 

Video streaming Statistics: It is used for the purposes of understanding the consumption 

patterns (behavioral and optimizing viewing experience). 

 

Patient care in radiology: Big data in radiology is more about decision support than 

anything else and plays an important role in defining the way radiologists use clinical 

decision support systems to assist them in reading images. 

 

Virtual care and wearable health care technologies. Helping providers drive virtual care 

initiatives to increase quality of care and provide patients with more access, but there is the 

question, how secure is the ecosystem in which more and more personal health information 

is being exposed? 

 

Project Data Sphere. SAS is playing a important role in the development of industry wide 

pharmaceutical data transparency. The objective is a secure, globally reachable data and 

analysis environment where multiple enterprises can share anonymized clinical trial 

information. This would help scientists learn from experiments and research more quickly, 

and thus speed improvements in healthcare. 

 

Disease progression models- Most recently disease advancement was studied on the 

organ and system level. Using vital organ, labs and invasive procedures, the 

patient disease state is determined as the function of the organ or the system. 

BIG DATA ANALYTICS AND MACHINE LEARNING: DISCOVERY FOR 

PERSONALIZED HEALTHCARE 

Big data technologies make it possible in a short time to analyze a large collection of data 

from millions of patients, identify clusters and correlations, and develop predictive models 

using statistical or machine learning modeling techniques. A very high throughput 

technologies make viable for exploration is the normalization of digital medical images to 

conventional space-time reference systems, using elastic registration methods, followed by 

the treatment of the quantities expressed by each three dimensional value in the image as 

self-determining data quanta. The voxel values of the scan then become another medical 

dataset, potentially to be correlated with average blood pressure, body weight, age, or any 

other clinical information. 

http://www.ijmra.us/
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By using statistical modeling and machine learning techniques, we could obtain a good 

predictors, valid for the range of the datasets examined; if a database contains outcome 

observables for a subset of patients, we will be able to compute automatically the 

correctness of such a predictor. Normally the result of this process would be a prospective 

clinical tool with known correctness and in some cases the result would provide a 

predictive accuracy sufficient for clinical purposes, in others a higher accuracy might be 

anticipated. In some cases there is need for an explanatory theory, which answers the 

“how” question, and which may be used in a wider context than that a statistical model 

normally is. As an alternative step, one could use the correlation linked by the empirical 

modeling to unfold possible mechanistic theories. Given that the available mechanistic 

knowledge is relatively deficient, in numerous cases we will be suitable to express a 

mathematical model only for a part of the process to be modeled; various “grey-box” 

modeling methods have been developed in the last few years that allow one to combine 

partial mechanistic knowledge with phenomenological modeling [14]. 

 

The final step is where biomechanics physiology, biochemistry, and biophysics 

mechanistic models are used. These models contain a large amount of validated 

knowledge, and require only a relatively small amount of patient- pacific data to be 

properly identified. In numerous cases these automatous models are exceptionally 

expensive in terms of computational cost; so input-output sets of these models may also be 

stored in a data repository in order to recognize reduced order models (also referred as 

“surrogate” models and “meta-models”) that accurately replace a computationally 

expensive model with a cheaper/faster simulation. Experimental design approaches are 

used to choose the input and output parameters or variables with which to run the 

mechanistic model in order to produce the meta-model’s state space description of the 

input-output relations which is frequently replaced with a piecewise partial least-squares 

regression approximation. Another approach is to use Nonlinear Auto-Regressive Moving 

Average model with eXogenous inputs in the framework of nonlinear systems 

identification. 

It is fascinating to note that no real model is ever completely white-box. In all scenarios, 

some phenomenological modeling is required to define the interaction of the portion of 

reality under exploration with the rest of the universe. If we accept that a model describes a 

process at a positive characteristic space-time scale, everything that happens at any scale 

smaller or larger  than that must also be accounted for phenomenologically. Therefore, it is 

possible to imagine a difficult process being modeled as an instrumentation of sub-models, 

each predicting a part of the process (for instance at different scales), and we can anticipate 

that, while initially all sub-models will be phenomenological, more and more will 

progressively include some automatous knowledge.The awareness of a progressive 

increase of the descriptive content of a hyper model is not fundamentally new and other 

domains of science already pursued the strategy described here. 

 

PREDICTIVE ANALYTICS AND BIG DATA FOR PERSONALIZED 

HEALTHCARE 

 

Health care is the act of taking preventative and necessary medical procedures for 

maintaining and restoration of patients health and prevention of diseases. Predictive 

Analytics in health care combines technology and statistical methods to search through 

huge amount of information, and analyze it to predict individual patient’s results. It can 

include historical treatment as well as the latest medical research and experimental data. 

http://www.ijmra.us/
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By using predictive analytics enhance the results for both the patients and the businesses 

participating in the rigid health care market. The below mentioned summarizes indicate 

how predictive analytics is aiding different segments of the health care domain. 

 

● Increase the accuracy of diagnoses: Medical practitioner can use predictive 

algorithms to assist them more accurate diagnoses as an example, once patients 

come to the ER with chest pain, it's typically difficult to know whether or not the 

patient should be hospitalized. If the doctors were able to answers questions on the 

patient and his condition into a system with a tested and accurate predictive 

algorithm that would assess the chance that the patient may be sent home safely, 

then their own clinical judgments would be power-assisted. The prediction wouldn't 

replace their judgments however rather would assist. 

● Preventive medicine and public health: Healthcare facilities can take a more pre-

emptive approach to treatment. For instance, by exactly predicting which patients 

will develop chronic situations, or which ones will respond best to certain types of 

medications, health care enterprises can emphasis not only on treating present 

conditions, also on preventing recurrences. 

 

 

● Insight to physicians for individual patients: Evidence-based medicine (EBM) is a 

step within the right direction and provides more help than straightforward hunches 

for physicians. However, what works best for the middle of a traditional 

distribution of individuals might not work best for an individual patient seeking 

treatment. Predictive Analytics can facilitate doctors decide the precise treatments 

for those individuals. It’s wasteful and potentially dangerous to give treatments that 

are not required or that won't work specifically for an individual. Improved 

diagnoses and more targeted treatment procedure will naturally lead to increases in 

good outcomes and fewer resources used, including the physician’s time.  

 

● Optimized Healthcare Costs: Analytics models built to detect the risk of patients 

based on their age, lineage, diet habits, previous medical history and which diseases 

they are most vulnerable to and yields right protection, prevention treatment plans 

for individual patients populations, optimizing the health care and insurance costs. 

 

● Improve patient outcomes and lower costs: The use of sophisticated mathematical 

models, algorithms, powerful servers, storage, networking, and optimized analytics 

code, the solution gives healthcare organization the ability to analyze extensive 

amounts of structured Or Un structured data in a scalable and cost-effective way. 

Predictive analytics built on this foundation can enable data-driven insights across a 

variety of clinical, operational, and financial use cases, leading to improve access to 

higher quality care at lower cost. 

 

● Predictive analytics Potential benefit of better outcomes to patients: Health care 

organizations can obtain clinical facts from huge amounts of patient information to 

understand patient histories and identify future outcomes. By carefully analyzing 

which treatments and procedures work best, providers can make intellectual 

decisions about treatment plans, minimizing obstacles and patient readmissions 

 

Approach and vision of big data and predicative analytics for personalized 

healthcare: Personalized Medicine based on the recognition that unprecedented types of 
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information will be obtainable from genetic, genomic, proteomic, imaging technologies , 

etc. which help further known diseases into new categories and managing a patient's health 

based on the individual patient's specific characteristics. 

Comparative effectiveness research, an analysis of comparative effectiveness is simple a 

rigorous evaluation of the impact of different treatment options that are available for 

treating a given medical condition [16]-[17]. 

 

 

How’s predictive learning identify responders early in treatment course? Predictive 

Learning Analytics is unlike from other metrics because it concentrations on the individual 

learner, instead of the learning program as a whole. This makes Predictive Analytics 

uniquely helpful in tackling the problem of ineffective learning. Predictive Learning 

Analytics allows you to conclude who did and did not learn the material, and who is most, 

or even least, possible to apply the things they learned to their jobs. 

 

 

 
Personalized Comparative effectiveness research, will answer to what patient subgroup, 

what disease stage, what treatment pathway, and where in the treatment pathway, a 

comparative effectiveness evidence is applicable. 
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BIG DATA ANALYTICS: WHAT CHALLENGES CAN BE ADDRESS BEFORE 

BIG DATA TECHNOLOGIES CAN BE EFFECTIVELY AND EXTENSIVELY 

USED IN HEALTHCARE? 

 

There is a lot of potential in delivering more targeted and actionable, wide-reaching, and 

cost-efficient healthcare by exploiting current big data trends and technologies. Though, it 

has also been shown that the healthcare industry has some very specific characteristics and 

challenges that needs a targeted effort and research in order to realize the full potential 

[16]-[21]: 

 

● Big data access, availability and quality: there is a huge amount of existing data 

distributed in several repositories and new data generated daily by billions of 

connected devices or self-generated by people. It is then necessary to find more 

appropriate and effective ways to leverage these data in line with privacy and 

ethical principles, to access them, to understand the purposes for their acceptance 

and their quality in order to enhance and optimize care processes, diseases 

diagnosis, and personalized care in general the healthcare system. 

● Patients and healthcare professionals profiting from big data: here is a need to 

develop strategy that allow for humans and machines to collaborate more closely 

on exploiting big data for a better health. This includes assurances on the reliability 

of information, a focus on generating actionable advice, and improving the 

interactivity and understandability of big data processing and analytics. The 

necessities of different target groups, researchers, healthcare providers, care-givers, 

patients and general population may need different focus. 

● Multi-modal data analytics: there is a need for technologies, which can handle, 

analyses and exploit the set of very diverse, interlinked and complex data that 
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already exists in the healthcare world to improve the healthcare quality and 

decrease costs. 

● Healthcare knowledge: Next to the big and dissimilar healthcare data sets, there is 

already a big amount of medical and healthcare knowledge. This knowledge exists 

in research papers and widely available in internet, but also in the heads of 

healthcare providers. In fields of epidemiology, wearable sensors, a completely 

different knowledge on the real world, organizations and how people live their lives 

is very valuable to understand patients and the healthcare system in general. New 

strategies are required that bring together big data and knowledge, such that 

knowledge can be used to make better sense of data, and data can be used to 

generate more meaningful learning. 

Integrity and privacy in a big data world: Additional practical approaches are needed 

to effectively balance the benefit and threats of more and more detailed and complex 

data being available. With the respect to an increasing amount of complexity and 

automation in clinical trial data processing and decision support, in particular in the light 

of the move towards personal health assistant on mobile devices, a targeted focus on the 

ethical difficulties connected with these new technologies seems advisable. 

 

CONCLUSION 

 

The most important challenges in clinical practice and medicine research include the need 

to develop and apply novel tools for the effective integration, analysis and interpretation of 

complex medical data with the aim to identify testable hypothesis, and build accurate 

models.  

 

Big data Analytics gives a great boost to leverage the benefits of chaotic environment in 

healthcare, latest computing and behavioral research can lead to transformative changes in 

delivering high quality and personalized health care, diagnosing the acute diseases and 

predicting their re-occurrence is vital in health care industry and by identifying the 

recurrence of diseases in advance and providing health advice. 

 

The use of sophisticated mathematical models, algorithms, powerful servers, storage, 

networking, and optimized analytics code, the solution gives healthcare organization the 

ability to analyze extensive amounts of structured Or Un structured data in a scalable and 

cost-effective way. Predictive analytics built on this foundation can enable data-driven 

insights across a variety of clinical, operational, and financial use cases, leading to improve 

access to higher quality care at lower cost. There is undoubtedly a significant research 

space examining the ultimate methods and technologies for big data analytics, it is vital to 

recognize that it is also necessary to fund domain based targeted research and experiments  

that allows dedicated solutions to be developed for precise applications. 
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