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ABSTRACT

The healthcare landscape is experiencing a data-driven revolution,
with the advent of predictive analytics reshaping the way we
approach healthcare delivery and management. Predictive analytics, a
powerful branch of data science, is transforming how healthcare
providers, payers, and researchers approach patient care, operational
efficiency, and strategic planning. In healthcare, this means moving
beyond simply treating existing conditions to anticipating patient
needs, preventing complications, and optimizing the entire delivery
system. By turning vast amounts of clinical and administrative data
into actionable insights, predictive analytics is redefining what is
possible in patient care and organizational efficiency. Predictive
analytics in healthcare involves the application of statistical
modeling, data mining, artificial intelligence (AI), and machine
learning techniques to analyze current and historical healthcare data.
The promise of predictive analytics in healthcare is nothing short of
revolutionary. In this paper, we will provide an introduction to the
use predictive analytics in healthcare.
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INTRODUCTION

In the dynamic, unpredictable landscape of
healthcare, the ability to foresee future events is
becoming increasingly crucial. The shift from
reactive to proactive care represents one of the most
significant advancements in the industry. At the heart
of this transformation is predictive analytics, a branch
of advanced data science. By leveraging vast amounts
of data and sophisticated algorithms, Al-powered
predictive analytics enables healthcare professionals
to anticipate and address medical issues before they
escalate, thereby improving patient outcomes and
optimizing the overall efficiency of healthcare
systems. The primary goal is to identify patterns and
forecast future events, such as disease outbreaks,
patient readmission risks, or the effectiveness of
specific treatments [1].

Predictive analytics has emerged as a transformative
tool in the healthcare sector, offering the ability to
harness vast amounts of patient data for the prediction
and prevention of diseases, the optimization of
treatment plans, and the enhancement of healthcare
services. In healthcare, predictive analytics uses real-
time and historical data to make predictions about
future health trends, anticipate patient needs, and help

(http://creativecommons.org/licenses/by/4.0)

healthcare organizations run more efficiently.
Predictive analytics in healthcare is a type of analytics
that evaluates current and historical data to predict
future events. It leverages big data to provide insights
into patient care, resource management, and health
outcomes. Healthcare organizations can apply these
insights to everything from chronic disease
management to lowering hospital readmission rates.
For example, recent research has shown how
predictive  analytics that wuses social and
environmental patient data provides better risk
estimates for cardiovascular disease [2].

WHAT IS PREDICTIVE ANALYTICS?

As its name implies, predictive analytics is about
predicting future trends such as sales demand,
exchange rates. and other important metrics. The
technique relies on the application of statistical
modeling and regression analysis to historical data to
determine and understand trends and formulate future
trends. Strictly speaking, predictive analytics does not
predict the future, but rather use probability theories
to determine what is likely to happen based on
patterns and trends revealed by analyzing historical
data [3]. Predictive analytics accurately anticipates
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customer demand, preventing overstocking and
stockouts while adapting to market changes. Figure 1
illustrates predictive analytics [4], while Figure 2
shows different components of predictive analytics

[5].

In general, analytics provides an efficient way to

improve planning because it gives you better

forecasts. There are different types of data analytics.

They are briefly explained as follows [6]:

» Descriptive Analytics: Descriptive analytics
examines what has happened over the years. They
are capable of detecting trends in historical data.
Analytics can uncover trends and postulate
probable reasons for change by comparing the
same data from various periods. It can be seen as
the baseline of the industry, which basically
assesses past and current data for more
meaningful insights and delivers it to the people
to use their own intelligence and knowledge to
make decisions.

» Predictive Analytics: This assists businesses in
predicting what might happen and the impact of
various situations, such as possible supply chain
bottlenecks. Managers can be proactive rather
than responsive by pushing them to evaluate these
prospective circumstances before they occur.
Predictive analytics may be used to identify
patterns and trends as well as anticipate
breakdowns that may impact suppliers and,
consequently, production processes. Predictive
analytics for the supply chain leverages data,
statistical algorithms, and machine learning
techniques to identify the likelihood of future
outcomes.

» Prescriptive Analytics: Prescriptive analytics
builds on predictive analytics and dives deeper
into predicting future insights on what next can be
done. Prescriptive analytics uses the findings of
descriptive and predictive analytics to recommend
what measures a business should take to achieve
its objectives. Because prescriptive analytics is
increasingly complicated, they need more
powerful software capable of rapidly processing
and interpreting large amounts of data.

» Cognitive Analytics: Cognitive analytics attempts
to mimic human thought and behavior, and they
can assist companies in answering challenging,
complex problems. Cognitive analytics does this
by utilizing artificial intelligence (AI), which
allows it to be better over time. With the use of Al
in the industry, answering complex questions and
drawing out contextual conclusions on how
humans would have interacted with the situation.

It helps with more meaningful data and scale
experience and knowledge with better decisions.

» Diagnostics Analytics: This gives the ability to
identify the root-cause. It is characterized by
techniques such as drill-down, data discovery,
data mining, and correlations. It involves
analyzing overall performance and figuring out
why errors, mistakes, and delays occur. It lets the
manager know the delays, breakdowns, and
disruptions in the demand and supply processes
and the reasons behind them.

Figure 3 shows these major types of data analytics
[7]. Unlike diagnostic and descriptive analytics,
which were designed to analyze situations after they
happened, predictive analytics utilizes advanced data
analytics techniques to forecast future outcomes. In
the supply chain, the time has come to shift from
mere descriptive and diagnostic analytics to
predictive and prescriptive analytics. Predictive
analytics is a branch of data analytics that makes
predictions about future outcomes using historical
data combined with statistical modeling, data mining
techniques, and machine learning. Figure 4 shows
how predictive analytics works [8].

PREDICTIVE ANALYTICS INHEALTHCARE
In the unpredictable and often emergent environment
of the healthcare industry, teams across the care
continuum need proactive approaches to stay ahead.
Predictive analytics is a key component of success
across teams, enhancing patient outcomes, financial
performance, and operational efficiency. It is
undeniably transforming healthcare, offering
unprecedented opportunities for proactive patient
care, operational optimization, and the advancement
of precision medicine. By analyzing historical and
real-time data, healthcare providers can forecast high-
risk clinical events, allowing for early intervention
that improves patient survival rates and reduces the
financial burden on the healthcare system. The
journey of predictive analytics in healthcare involves
four stages: data collection, preprocessing, modeling,
and interpretation of results [9].

Interest in predictive analytics has grown alongside
pressures affecting healthcare systems globally.
Demand is increasing, driven by ageing populations,
escalating operational costs, resource scarcity, and a
higher prevalence of chronic conditions. Predictive
analytics aims to alert clinicians and caregivers of the
likelihood of events and outcomes before they occur,
helping them to prevent as much as cure health issues.
Figure 5 shows predictive analytics in healthcare [10],
while Figure 6 shows some healthcare analysts [11].
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In a healthcare context, predictive analytics refers to
the use of historical and real-time data to estimate the
likelihood of future events. Predictive models
typically combine statistical modelling, machine
learning, and data analysis techniques to identify
patterns that are not easily visible through manual
review. The value comes from relatively focused
models applied to well-defined problems, such as
identifying patients at risk of readmission or
predicting appointment no-shows. Predictive
analytics is gaining traction because it helps
healthcare organizations move from reactive to more
anticipatory models of care and operations [12].
Figure 7 provides both the traditional and predictive
methods of treatment [13].

APPLICATIONS OF
ANALYTICS IN HEALTHCARE
Predictive analytics impacts every facet of healthcare
and opens up exciting possibilities, from earlier
interventions to a more customized, thoughtful, and
engaging patient experience. It is already being
applied across a range of clinical and operational
settings. From preventing costly readmissions and
optimizing clinical decisions to managing population
health and accelerating drug discovery, the
applications of predictive analytics are vast and
impactful. Common applications of predictive
analytics in healthcare include the following
[1,10,12,14-16]:

» Predictive Modeling: Healthcare predictive
analytics software analyzes current and historical
data using algorithms and statistical methods.
Medical records, demographic data, and patient
histories all aid in spotting trends and connections
that could otherwise go unnoticed. By taking a
global view, predictive analytics in healthcare can
impact global health management and large-scale
health trends in addition to providing benefits for
individuals. Predictive analytics can help guide
public health planning and policy by examining
health trends and patterns. This information can
be used by governments and global health
organizations to plan immunization campaigns,
distribute funds, and carry out preventative health
initiatives. Clinical treatment and operational
effectiveness both benefit from predictive
analytics.

PREDICTIVE

» Patient Care: The most direct impact of
predictive analytics is felt at the point of care.
One of its primary clinical applications is early
diagnosis and risk stratification. By analyzing
patterns in electronic health records (EHRs), lab
results, and even wearable device data, predictive
models can identify patients at high risk for

developing chronic conditions such as diabetes,
heart disease, or sepsis long before clinical
symptoms become severe. For instance, sepsis—a
leading cause of hospital mortality—can often be
predicted hours in advance through real-time
monitoring of vital signs, allowing clinicians to
intervene during the critical “golden hour.”
Beyond individual patient care, predictive
analytics can optimize hospital operations and
resource management. Figure 8 shows a
representation of clinical trial [17], while Figure 9
shows some caregivers [11].

Personalized Medicine: Predictive analytics is a
cornerstone of personalized medicine. Traditional
"one-size-fits-all" treatment protocols are being
replaced by tailored approaches that consider a
patient's unique genetic profile, lifestyle, and
medical history. Predictive models can forecast
how a specific individual might respond to a
particular medication or treatment plan, reducing
the need for trial-and-error and minimizing
adverse drug reactions. This precision not only
improves recovery rates but also enhances the
overall patient experience by providing care that
is truly individualized.

Disease Management: Chronic diseases are the
leading causes of death and disability in the US,
as well as the main drivers of the country’s $3.5
trillion in annual health costs. Five chronic
diseases account for 75% of healthcare spending:
cancer, cardiovascular disease, diabetes, obesity,
and kidney disease. Chronic disease management
depends on the ability of healthcare professionals
to prevent the development of these diseases and
to control them. Predictive analytics is
particularly valuable in managing chronic
diseases such as diabetes and heart disease. By
continuously monitoring patient data, Al can
detect early signs of disease exacerbation and
prompt timely interventions. For conditions like
diabetes and heart disease, predictive models can
analyze blood sugar levels, heart rate, and other
vital signs to predict potential complications and
recommend preventive measures.

Population Health Management: Predictive
analytics is not only applicable at the individual
level. Healthcare organizations can use it also for
population health management. When they have
data about patients’ conditions, medications, and
personal history, analytics can be used to find
similar patients within a population cohort. It can
also help identify cohorts exposed to a possible
disease outbreak. In such a scenario, healthcare
professionals can start looking at treatments
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immediately, which improves people’s chances of
survival. With predictive analytics, it is possible
to extrapolate data from an individual level to a
population cohort with similar characteristics.
This ways, it is possible to treat a patient using a
cross-patient pool of consolidated data.

» Resource Optimization: Efficient resource
allocation is a critical concern in healthcare
management. Predictive analytics plays a crucial
role in enhancing operational efficiency and
optimizing resource allocation within healthcare
facilities. Operationally, predictive analytics helps
in resource optimization. Hospitals can forecast
patient admission rates, emergency department
surges, and even the demand for specific medical
supplies. This foresight allows administrators to
schedule staff more effectively and manage
inventory with greater precision, reducing wait
times for patients and lowering overhead costs for
the facility.

» Patient Stratification: Predictive analytics enables
early diagnosis and preventive care by identifying
health risks before they escalate. Identifying high-
risk patients before their health issues escalate is
crucial, especially for managing chronic
conditions like heart disease and cancer, which
are leading causes of death and disability.
Predictive analytics enables patient stratification,
allowing for proactive interventions and
preventive care tailored to individual risk profiles.

» Risk Prediction: One of the most established uses
of predictive analytics in healthcare is identifying
patients at risk of deterioration before it becomes
clinically obvious. Predictive models are used to
flag risks such as sepsis, cardiac events, hospital
readmission or complications linked to chronic
conditions. These predictions are based on
patterns found in vital signs, laboratory results,
medical history, and wider behavioral or social
data. If a patient at risk can be identified earlier,
clinicians have more scope to intervene before the
situation escalates. This can reduce avoidable
admissions, shorten recovery times, and improve
outcomes. By identifying risk earlier, predictive
analytics gives clinicians a better chance to act
before a situation escalates into something more
serious.

» Fraud Detection: Fraud in healthcare is a
common problem. The financial implications of
healthcare fraud are staggering. Predictive
analytics can be used to detect fraudulent claims
and billing practices. Data-driven fraud detection
systems have been widely implemented in
healthcare, resulting in significant cost savings.

Predictive analytics plays a vital role in fraud
detection, combating the estimated $300 billion
lost annually to healthcare fraud. In the realm of
health insurance, predictive tools are used for
fraud detection and cost forecasting, identifying
suspicious claims patterns and helping payers
manage risk more accurately. Payers can analyze
claims data to identify fraudulent behavior
patterns, detect them early, and prevent insurance
abuse. This significantly impacts healthcare costs.

» Insurance Claims: Another use of predictive
analytics in healthcare is the ability to calculate
the accurate cost of health insurance for each
specific individual based on age, gender, medical
history, insurance case history, heredity, etc. The
use of predictive analytics in health insurance is
rapidly expanding. To accurately predict a
patient’s health risks and determine insurance
premiums, insurance firms are taking advantage
of this technology. In the healthcare industry,
advanced analytics has also been instrumental in
revolutionizing the claim reimbursement
procedure. Hospitals can benefit from faster
insurance reimbursements by having better
financial flow. It can assist companies in keeping
up with operating costs, providing high-quality
patient care, and streamlining administrative
procedures. Healthcare companies can review
their applications before submission by using
predictive analysis. Predictive analytics can help
calculate the cost of health insurance for a
specific person with higher precision based on
cross-analyzed data like age, gender, hereditary,
and medical history.

» Demand Forecasting: Giving the right medicines
at the right time to a patient suffering from a
disease is crucial for doctors in saving lives.
Predictive analytics in healthcare project aims to
estimate the demand of healthcare products using
predictive analytics. It will guide how to draw
various plots and deduce insightful conclusions
from them.

BENEFITS

By leveraging predictive analytics in healthcare,
organizations can experience many benefits.
Predictive analytics offers benefits to many teams
across the care continuum. Care managers and
clinical teams can use predictive models to create
treatment plans tailored to each patient's profile and
allocate time and resources where needed most. As
shown in Figure 10, predictive analytics improves
patient outcomes [18]. Other benefits of predictive
analytics in healthcare include the following
[1,2,9,17]:
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Cost Reduction: The financial implications of
predictive analytics in healthcare are profound.
By preventing diseases, reducing hospital
readmissions, and optimizing treatment plans,
predictive analytics can significantly lower
healthcare costs. For example, predictive models
can identify patients at high risk of readmission
and recommend follow-up care or lifestyle
changes to prevent unnecessary hospital stays.
This not only improves patient outcomes but also
reduces the financial burden on healthcare
systems. A patient’s expected healthcare costs can
be forecast by understanding their past utilization
and treatment needs. By calculating the likely cost
of care, health plans can set appropriate premiums
and manage risk proactively to help minimize
unnecessary spending.

Resource Allocation: Healthcare organizations
have successfully used predictive analytics to
optimize resource allocation. By effectively
allocating healthcare resources, providers reduce
burnout and ensure they are maximizing their
capacity — a critical benefit for any provider with
a staff shortage. Predictive analytics solutions can
also identify patients who are likely to miss their
appointments to prevent that time slot from going
to waste. Over time, effective resource allocation
will lead to cost savings for the organization and
improve profitability.

Disease Prevention: Research studies have shown
that predictive analytics can improve early disease
detection. Healthcare professionals and health
insurance companies use predictive algorithms to
understand the likelihood of a patient developing
an illness. Once healthcare providers detect this
risk, they can offer treatment plans to help the
patient. Predictive models can also be applied to
detecting early disease symptoms to deliver care
before the onset of more severe symptoms that
require more expensive treatments.

Readmission Prevention: One of the most
successful use cases of predictive analytics is
readmission prevention. Hospital readmissions
pose a substantial challenge to healthcare
systems, leading to poorer patient outcomes and
considerable financial burdens. They are not only
detrimental to patient health but also a significant
financial burden on the healthcare system, costing
billions of dollars annually. Predictive models can
identify patients with a high probability of
readmission upon discharge, enabling care teams
to implement targeted follow-up plans, such as
home health visits or medication reconciliation, to
ensure a successful recovery.

» Clinical Decision Support: Predictive analytics
empowers clinicians with real-time insights to
make more informed decisions. This includes
early diagnosis of conditions by detecting subtle
signs of diseases, forecasting a patient's response
to specific treatments to avoid trial-and-error
approaches, and continuously monitoring critical
conditions to spot early warning signs.

» Disease Prevention: One of the most profound
impacts of predictive analytics lies in its ability to
facilitate early disease prevention and detection.
Physicians and nurses must act fast to identify
any deterioration in a patient’s health in both
conventional hospital wards and intensive care
units. By analyzing a patient's comprehensive
medical history, laboratory results, and
demographic information, predictive models can
generate risk scores that highlight individuals
susceptible to developing chronic conditions such
as diabetes or heart disease. This proactive
identification allows healthcare providers to
intervene earlier, thereby significantly improving
long-term health outcomes and potentially
averting severe health crises.

» Enhanced Cybersecurity: Cyberattack are
common in the medical field. According to the
research, hacking was the most frequent reason
for the more than 82.6 million compromised
medical records that occurred between January
and October 2023. Cybersecurity predictive
analytics has the potential to improve the state of
healthcare. Real-time risk scores for various
online transactions can be computed by healthcare
companies using predictive analytics and artificial
intelligence solutions for the medical industry.
Based on these scores, events can be responded
to.

Figure 11 shows some benefits of predictive analytics
in healthcare [10].

CHALLENGES

In spite of its immense potential, the implementation
of predictive analytics in healthcare is not without
challenges and risks. Data privacy, data quality,
algorithmic bias, accuracy, ethical considerations,
interoperability, and security remain paramount
concerns, as the use of sensitive patient information
requires robust protection against breaches. Other
challenges of predictive analytics in healthcare
include the following [1,9,12,19]:

» Data Privacy: Given the sensitive nature of health
information, healthcare data is a huge target for
cybersecurity issues. Strict data security measures
and adherence to regulations like HIPAA are
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essential to maintain patient trust and protect
privacy. To maintain patient trust, comply with
HIPAA regulations, and protect human privacy,
providers must employ strict data security
measures.

» Data Quality: The foundation of any predictive

model is data, and healthcare data is notoriously
messy. The primary challenge is not accessing
data, but rather the quality and consistency of that
data. In many healthcare environments, data is
incomplete, inconsistently recorded or spread
across multiple systems that do not integrate
easily. Healthcare datasets are often plagued by
missing values, duplicate records, inconsistent
coding, and unstructured free-text clinical notes.
Electronic health records, diagnostic platforms,
administrative systems, and remote monitoring
tools often operate in silos rather than as part of a
unified data environment. This fragmentation
affects both accuracy and timeliness.

Ethical Concerns: Addressing bias and ethical
concerns in predictive analytics is essential.
Ethical considerations, including data privacy,
bias, and accountability, emerge as vital in the
responsible implementation of Al in healthcare.
Implementing fairness-aware Al and bias
mitigation techniques can help create more
equitable and transparent predictive models.
Ethical considerations, such as addressing
healthcare disparities and mitigating bias in data
and algorithms, also need ongoing attention.

» Bias: The issue of algorithmic bias has gained

significant  attention. Predictive  analytics
algorithms can inadvertently perpetuate or
amplify existing implicit biases present in
historical data, leading to unfair outcomes or
exacerbating healthcare disparities for certain
demographic groups. If the historical data used to
train these models contains biases related to race,
gender, or socioeconomic status, the resulting
predictions may inadvertently perpetuate health
disparities. Ensuring that models are fair,
transparent, and validated across diverse
populations is a critical step for the industry.
Continuous critical examination of algorithmic
outputs and proactive measures to mitigate bias
are necessary to ensure equitable care.

» Accuracy: Predictive analytics reflects the data it

learns from. If that data is skewed or
unrepresentative, the outputs will be too.
Predictive models are under constant scrutiny to
avoid potential misdiagnoses, biases, or treatment
errors. They must be rigorously validated to
prevent misdiagnoses, biases, or treatment errors.
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A lack of trust in the model due to inaccuracies
can hinder its adoption and impact patient safety.

Economic Reality: The economic realities of
implementing predictive analytics cannot be
ignored. Developing and deploying large-scale
predictive systems requires significant financial
investment. Costs for comprehensive
implementations are high. While the long-term
return on investment—through  reduced
readmissions, optimized staffing, and better
patient outcomes—can be substantial. The high
upfront costs and the risk of project failure deter
many organizations from pursuing advanced
analytics initiatives.

Organizational Culture: Perhaps the most
significant barrier to the successful adoption of
predictive analytics is organizational culture and
workflow integration. If a predictive tool requires
clinicians to log into a separate system, manually
input data, or disrupt their established routines, it
will face steep resistance. To be effective,
predictive insights must be delivered seamlessly
within the clinician's existing workflow,
providing actionable recommendations at the
point of care.

» Physician Adoption: Physician adoption is

another critical hurdle. Many healthcare
professionals are unfamiliar with Al-driven tools
or are skeptical of their clinical validity. There is
a strong desire to maintain clinical autonomy, and
clinicians may resist tools that appear to dictate
patient care, especially if the model operates as a
“black box” where the reasoning behind a
prediction is not transparent.

» Regulatory Compliance: The integration of

predictive analytics into healthcare raises
profound ethical and legal questions. Patient
privacy and data security are paramount concerns.
Healthcare organizations must navigate complex
regulations, such as the Health Insurance
Portability and Accountability Act (HIPAA) in
the United States, to ensure that extensive data
use complies with strict privacy standards.

Interoperability: Encouraging interoperability and
data sharing among healthcare systems and
institutions is crucial. It enables the creation of
more comprehensive datasets and more accurate
predictive models.

Explainability: For predictive analytics to be used
in practice, clinicians and operational teams need
to trust the output. This becomes more complex
as models increase in sophistication. Some
machine learning systems operate as “black
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boxes,” where the reasoning behind a prediction
is not easily explained. In clinical settings, it is
more problematic. Decisions that affect patient
care require strict transparency, or at least a level
of interpretability that allows professionals to
understand and challenge the output.

» Human Errors: The impact that human errors
could have on healthcare could be fatal. Providing
real-time, accurate insights to guide medical
professionals’ actions, data can help flag potential
errors and prevent fatal mistakes.

FUTURE OF PREDICTIVE ANALYTICS IN
HEALTHCARE

Predictive analytics can have a huge impact on the
healthcare sector as technology advances. It holds the
potential to transform healthcare from a reactive
system to a proactive, data-driven enterprise. As the
healthcare industry continues its journey towards a
more proactive, personalized, and efficient model,
predictive analytics will undoubtedly serve as a
cornerstone, empowering stakeholders to deliver
higher quality care, improve patient outcomes, and
build a healthier future for all. The continued
integration of artificial intelligence and machine
learning promises to further refine predictive
capabilities is vital. These innovations will drive
significant improvements in patient care, operational
efficiency, and overall healthcare outcomes. As we
move forward, the goal of predictive analytics in
healthcare remains clear: to harness the power of data
to save lives, reduce costs, and ensure that the right
care reaches the right patient at the right time [1].

As the healthcare industry continues to evolve,
predictive analytics stands at the forefront of
innovation, offering the promise of improved patient
outcomes, reduced costs, and better resource
allocation. Imagine a world where doctors can
anticipate medical issues before they arise, treatments
are tailored to individual patient’s unique needs, and
healthcare resources are allocated precisely. This is
not a distant future; it is the reality that predictive
analytics in healthcare is creating today [15].

CONCLUSION

Predictive analytics is no longer a futuristic concept;
itis a powerful tool currently reshaping the healthcare
industry. By enabling earlier diagnoses, personalizing
treatments, and streamlining operations, it offers a
path toward a more efficient and effective healthcare
system. Predictive analytics in healthcare refers to
using statistical algorithms and machine learning
methods to detect patterns in data and predict future
events. Using huge amounts of data from multiple
sources, healthcare data analysis can provide
invaluable insights into patient health, disease

progression, and treatment efficacy. The use of
predictive analytics provides healthcare organizations
with a better understanding of how a patient will
respond to treatment and whether they are at a higher
risk of developing complications. Researchers and
hospitals that have used predictive analytics were able
to gain important insights and see meaningful
improvements in patient outcomes.

Predictive analytics in healthcare makes use of
technology to create more effective, economical
systems and enhance the health of individuals and the
community as a whole. Predictive analytics is
becoming a more visible part of decision-making
across healthcare systems. It is changing health
outcomes through personalized care delivery,
proactive risk identification, and improved
operational outcomes. It has been used by health
systems to create platforms for predicting and
preventing the most common and costly diagnoses,
provide enhanced accuracy in predicting length of
stay, and help providers personalize treatments.
Applied properly, it can help organizations identify
risk earlier, reduce avoidable readmissions, improve
capacity planning, and make more effective use of
limited resources. More information on the use of
predictive analytics in healthcare is available from the
books in [20-31].
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Figure 1 Predictive analytics [4].
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How Predictive Analytics Works

The Seven Stages of a Predictive Analytics Process

DEFINE the project's
outcomes, deliverables,

and business objectives.

ANALYZE the data via
inspection, cleaning,
transformation, and
maodeling.

CREATE AND EVALUATE
the predictive madel

COLLECT the dota to be
analyzed and the data
sources,

VALIDATE assumptions
and hypotheses via
statistical modeling.

DEPLOY the predictive
model to support and

automate business
decisions.

of future evenfs and
conditions.

MONITOR the predictive
model to compare its
performance to expected
results,
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Figure 5 Predictive analytics in healthcare [10].
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Figure 6 Son;é healthcare anayéts [11].
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Figure 7 Traditional and predictive methods of treatment [13].
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PREDICTIVE ANALYTICS

IN HEALTHCARE
IMPROVING PATIENT OUTCOMES

T
Figure 10 Predictive analytics improves patient outcomes [18].
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Figure 11 Some benefits of predictive analytics_ in healthcare [10].
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