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Prediction Model in Medical Science and Health
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Jan Horas Veryady Purba, Muhamad Ratodi, Mumuh Mulyana, Soegeng Wahyoedi, Ririn
Andriana, K. Shankar, Phong Thanh Nguyen

Abstract: The healthcare part has seen an incredible
advancement following the improvement of new computer
innovations, and that pushed this region to deliver increasingly
restorative information, that which brought forth different fields
of research. Numerous endeavors are done to adapt to the blast of
therapeutic information on one hand, and to acquire valuable
learning from it then again. To help in making decisions and to
extract useful knowledge this incited specialists to apply all the
specialized developments like predictive analytics, learning
algorithms, machine learning and predictive analytics. In medical
science to determine the risk of building up a disease the
prediction models are used so that it can enable early treatment or
prevention of that disease. To markers of future disposition to a
disease multiple or single analyses are used.

Keywords : healthcare, computer innovations, predictive
analytics, prediction models.

I. INTRODUCTION

Due to few technological innovations in the area like cloud
computing that moved the trial of consideration past the four
dividers of the emergency clinic, and has made them
accessible anyplace and whenever [1]. The classical surgery
replaced by robotic surgery and laparoscopic surgery, on
specific physiological conditions using simple devices that
deliver results the smart home allow monitoring and patients
self-care [2], the field of medical has its incredible
commitment in this storm of information. With the goal of
monitoring using integrated sensors by using software or
smart applications the body signals can analyze, it is like
mHealth technologies that help new strategies for
environmental, biological and behavioral data collection. To
monitor the phenomena with a higher accuracy these include
sensors. By multiplying electronic medical records and data
sources every one of these developments took an interest to
medical data explosion it contain biometric information,
diagnostic Images and lab results that are stored and
generated. To predict the most dangerous diseases such as
heart disease, diabetes, breast cancer and motor neuron for
prediction and classification there are using many algorithms.

Revised Manuscript Received on September 22, 2019.
* Correspondence Author
Jan Horas Veryady Purba, STIE Kesatan Bogor. Indonesia.
Muhamad Ratedi, Universitas Islam Negeri Sunan Ampel, Indonesia.
Mumuh Mulyana. STIE Kesatuan Bogor. Indonesia.
Soegeng Wahyoedi, Krida Wacana Christian aversity, Indonesia.
Ririn Andriana, STIE Mahardhika Surabaya. Indonesia.
K. Shankar, Department of Computer Applications., Alagappa
University, Karaikudi, India.
Phong Thanh Nguyen*, Department of Project Management, Ho Chi
Minh City Open University, Vietnam. E-mail: phong.nt@ou.edu.vn

Retrieval Number: F1158098683 19/ 201 YOBEIESP
DOI: 10.35940/jear F1158.09865319

815

Over time new treatment options, patient populations and
healthcare outcomes are constantly changing [3].
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Figure 1: Prediction methods for healthcare industry

II. HEALTHCARE PREDICTIVE MODELING

It can consider that the predictive modeling is a subset of
concurrent analytics simultancously that uses two or more
kind of statistical analysis. By using a multivariate set of
predictors to anticipate an outcome, event or behavior is the
main objective of predictive modeling [4].
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By analyzing patient and consumer preferences,
demographics, lifestyles and psychographics the predictive
models take these anticipations in the industry of healthcare.
At particular audiences then the marketers of healthcare make
target of outreach messaging and through specific channels it

deliver [5].

11II. PREDICTIVE MODELS BENEFITS IN
HEALTHCARE

From patterns and correlations that found in large amount
of patient and consumer the predictive models derive insights.
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To optimization and inform campaign creation these insights
used by healthcare marketers [6].

By focusing resources and spend with the organization on
individuals most likely to incorporate the ROI improve the
healthcare marketers by Predictive modeling. Because the
general outreach campaigns use hyper-personalized elements
like location-specific services this is more effective retention
and acquisition strategy.
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Figure 3: Predictive Modeling Healthcare [7]

IV. PREDICTIVE ANALYTICS IN HEALTHCARE

In healthcare analytics the machine learning and Predictive
analytics are growing rapidly in current days and perhaps it is
most-hyped and most-discussed topic in healthcare. In many
industries with a long history of success machine learning is a
well-studied discipline [8]. For improving supply chain
efficiencies, patient care hospital administration and chronic
disease management from this previous success to jumpstart
the utility of predictive analytics the healthcare can learn
useful subjects. For healthcare systems the opportunity that
recently exists is to define the meaning of predictive analytics
to them and to build the improvements how can use it most
effectively.
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Figure 4: Tools of healthcare predictive analytics [9]

For the sake of making a prediction are a waste of money
and time however, predictions made solely. When the
knowledge can be transferred into action prediction is most
useful in healthcare and other industries. The readiness to
intercede is the way to outfitting the intensity of real-time data
and historical data. Within the workflow and the same system
where the pattern happens both the intervention and predictor
must be integrated to best value and gauge efficacy.
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V. MACHINE LEARNING AND PREDICTIVE
ANALYTICS

To establish a fundamental analytic and data infrastructure
upon which it creates is the most significant beginning point.
Purposely however rapidly move association up the degrees
of the Healthcare Analytics Adoption Model. In healthcare
this model for assessing the adoption of analytics a similar
approach describes and from the HIMSS EHR Adoption
Model this model draws upon lessons. This model beginning
a level 1 [10] establishment of an enterprise data warchouse
combined an integrated with a basic arrangement of discovery
and foundational analytic applications.

Figure 6: use of data in predictive analytics

1. Begin with Analytics Platform and an Integrated Data
Warehouse

To manage patients across the whole continuum it needs
data. An EDW (enterprise data warehouse) platform is needed
for this. To make sense of the data and systematically
integrate an EDW is consider as central platform on which it
can develop an approach of scalable analytics.

2. Predictive Modeling three Basic Steps use
The predictive modeling process steps are given below:

a. In first phase the problem that wants to address is
clearly defined, then necessary initial data collected
and various different algorithm methods evaluate.

b. By selecting the best performing models and to
validate the approach with a separate data set testing
is done in second stage.

¢. In areal world setting at the last step it run the model
Step 1

Define
Problem

Gather
Data ndel
Apply Model
-y - i
Run/Evaluate rest
Modeils ‘Mode

Figure 7: three steps of predictive modeling [11]
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Itis necessary for the healthcare providers to join with other
groups that have knowledge of commercial and leading
academic and to develop appropriate prediction models have
the experience.

VI. CANIMPROVE HEALTHCARE BY

PREDICTION MODEL

1. To implement the prediction models the predictive
analytics permit researchers that can be more efficient and
accurate over the time and do not require thousands of cases.

In the studies of huge population, even little contrasts can be
"statistically significant." Researchers comprehend that
arbitrarily relegated case control studies are better than
observational examinations, however regularly it is
essentially not attainable to do such a plan. From enormous
observational examinations, the little yet measurably
noteworthy contrasts are regularly not clinically huge. The
media, uninformed of research subtleties, may then
concentrate on those little yet measurably noteworthy
discoveries, persuading and some of the time startling people
in general. Specialists likewise are to be faulted as in some
cases they themselves don't comprehend the contrast between
clinical significance and statistical significance [12].

2. The Accuracy of diagnoses increase by prediction models

Doctors can utilize prediction adcl to enable them to make
increasingly precise diagnoses. For instance, when patients go
to the ER with chest torment, it is frequently hard to tell
whcthcahc patient ought to be hospitalized. On the off
ance that the specialists had the option to answers inquiries

arding the patient and his condition into a framework with

ied and exact prescient calculation that would survey the
probability that the patient could be sent home securely, at
that point their own clinical decisions would be supported.
The forecast would not supplant their decisions but instead
would help [13].

3. For medications to best meet the needs of the public
predictive  analytics model used by Pharmaceutical
companies.

There will be motivations for the pharmaceutical business to
Bzate drugs for ever littler gatherings. Old prescriptions,
dropped in light of the fact that they were not utilized by the
majority, might be brought back in light of the fact that
medication organizations will discover it monetarily practical
to do as such. As it were, past enormous mass drugs are sure to
be utilized less in the event that they are found not to help a
anidcrablc lot of the individuals who were endorsed them.
Less utilized drugs will be financially rewarding to resuscitate
and create as research can foresee the individuals who may
profit by them. For instance, if 25,000 individuals should be
treated with a drug "shotgun-style" so as to spare 10
individuals, at that point much waste has happened. All drugs
have undesirable symptoms [14].
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4. With predictions concerning insurance product costs the RE

predictive analytics can provide employers and hospitals.

ENCES
kwang Song etal. (2013). Prescriptive Analytics System for

1.
There will be numerous advantages in personal satisfaction to sopeovingl ResearchiRoweor JIHEERTGh i mational [Gonferencelon
. . as the utilizati £ or =, e e mputatuonal Science and Engineering, pp.1 144-1145.
patients as the utilization of prescient examination mcrement. 5 Broo Eigwood. (2013). 6 Big Data Analytics Use Cases for
Possibly people will get medicines that will work for them, be althcare IT.
recommended meds that work for them and not be given 3 ngyong Yu, and Deshuai Wang. (2012). Research and
vintless drugs since that prescription works for most of s it @i Wseive Bl e Diin Wi v
P(d' iduals 'l{:h e N bp All E e : bec lysis Based on Hadoop. Fourth International Conference on
mdividuals. The patient job will change as patients become Computational and Information Sciences.
progressively educated customers who work with their 4, d A Mohammed, Behrouz H Far, and Christopher Naugler.
doctors cooperatively to accomplish better results. Patients 14). Applications of the MapReduce programming framework to
will wind up mindful of conceivable individual wellbeing ical big data analysis: current landscape and future trends.
dangers s - becaus f cautions from their senome mmed et al. BioData Mining 2014, 7:22.
dangers soonelr because: of cautions i ECNOME 5 W, Raghupathi, V. Raghupathi Big data analytics in healtheare:
investigation, from prescient models transferred by their mise and potential Health Inf Sci Syst, 2 (1) (2014), p. 3.
doctors, from the expanding utilization of applications and 6. &3 Fang, S. Pouyanfar, Y. Yang, C. Chen Computational health
therapeutic gadgets (i.e., wearable gadgets and checking informatics in the big data age: a survey ACM Comput Surv, 49 (1)
frameworks), and because of better precision of what data is (2016), ppjﬁ'

i o o P - i X : 7. 5. Finlay Predictive analytics, data mining and big data: myths,
required for exact forecasts. They at that point will have mismmﬁpﬂmsamﬂemws Palgrave Macmillian, UK (2014)
choices to make about ways of life and their future prosperity. 8. E. Siegel Predictive analytics: the power to predict who will click, buy,
[15] lie, or die Wiley & Sons, New Jersey (293).

9. K. Bonnie, D. Kimberly, H. Salamone Health IT success and failure:
recommendations from literature and an AMIA Workshop ] Am Med
Inform Assoc, 16 (3) (2009), pp. 201-299,
5. For the individual patients according to the condition the  10. M. Brooks A case for business intelligence across the continuum of
Predictive analytics model provides physicians. care C. McKinney, M. Whitecar (Eds.), Implementing business
intelligence in your healthcare organization, Healthcare Information
Evidence-based medicine (EBM) is a positive development and Management System Society (HIMSS). Chicago (2012). pp
and gives more help than basic hunches for doctors. In any 13-23
‘“ & ) e P .‘_ ‘ . Yy s ‘ ). 11, L Witten, E. Frank, M. Hall Data mining practical machine learning
‘c(m?,‘wh(lt works best for the (,Cl]lel‘ of a l)’Ple‘ll f.hspemop of tools and techniques (3nd ed.), Elsevier (2011), pp. 163177,
individuals may not work best for an individual patient 12. S.V.Poucke,Z.Zhang. M. Schmitz, M. Vukicevic, M.V, Laenen, L.A.
looking for treatment. Dad can help specialists choose the Celi. et al. Scalable predictive analysis in critically ill patients using a
precise medications for those people. It is inefficient and visual open data analysis platform PLOS ONE. 11 (1) (2016).
ssibly hazardous to give medicines that are not required or 13. M. Abdar, N. Kalhori, T. Sutikno, I. Subroto, G. Arji Data mining on
Possibly hazs SR et e - req the heart disease with the use of different algorithms Int J Elecir
that won't work explicitly for a person. Better findings and Comput Eng, 5 (6) (2015), pp. 1569-1576.
more focused on medications will normally prompt 14, ENBuchman Emory University Hospital uses IBM streaming analytics
increments in great results and fewer assets utilized, including to gain lifERving insights on patients IBM (2014). :
the specialist's ti 15, T.Lawry Brazilian hospital reduces length of stay and mortality rates
€ specialists ime. with analytics ifEfhts 2015).
16. M. Abouzahra Causes of failure in Healthcare IT projects IACSIT
Press (2011).
6. To public health and medicine prevention the Predictive
analytics model helps
With early intercession, numerous infections can be avoided
or improved. prediction model, especially inside the domain
of genomics, will enable essential consideration doctors to
distinguish in danger patients inside their training. With that
learning, patients can make way of life changes to keep away
from dangers.
VII. CONCLUSION
The healthcare part has seen an incredible advancement
following the improvement of new computer innovations, and
that pushed this region to deliver increasingly restorative
information, that which brought forth different fields of
research. By using a multivariate set of predictors to
anticipate an outcome, event or behavior is the main objective
of predictive modeling. By analyzing patient and consumer
preferences, demographics, lifestyles and psychographics the
predictive models take these anticipations in the industry of
healthcare. In healthcare analytics the machine learning and
Predictive analytics are growing rapidly in current days and
perhaps it is most-hyped and most-discussed topic in
healthcare. In many industries with a long history of success
machine learning is a well-studied discipline.
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