Available online www.jsaer.com

Journal of Scientific and Engineering Research, 2023, 10(3):132-141
AT

15302\ NN _ ISSN: 2394-2630
12y, @ i \' Research Article CODEN(USA): JSERBR
=/

\T 4

\ TR0

\ /

Value-Based Care and Economic Outcomes: Investigate the

N7
Correlation Between Value-Based Care Models and Economic
Outcomes for Healthcare Providers and Patients

B

'D'GH’IJH -E,\.'l"\

¥,

Vivek Yadav

Yadav.Vivek@myyahoo.com

Abstract: In this article, an analysis is provided that relates value-based care models to financial results for
patients and healthcare providers. Main performance indicators for example revenue, patient satisfaction, and
provider profitability were evaluated both pre-intervention and after the value-based care model was integrated
into the healthcare system through a 5-year analysis of data from different healthcare institutions. Sustenance of
average revenue and patient satisfaction enhanced after implementation. The results showed positive outcomes
on provider profitability, which increased. These facts have been clearly demonstrated as well by the statistical
studies that indicate that hospitals and clinics that use a value-based care model experience improved financial
results.
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Introduction

Value-based care systems are a strategic step in which the health sector strives to achieve better treatment
outcomes and capital efficiency for healthcare operators. In value-based care, it is the quality of treatment that is
the principal objective while the consideration of cost is also an important part. Thus, for the sake of the patients
and the medical experts, this connection and the relation between the models and economic results must be fully
understood. They understood how value-based care's positive effects on the profitability of providers, patient
satisfaction, cost saving in healthcare, and revenue generation as a whole can be studied using this
interconnection. The objective of this investigation is to instruct the stakeholders about the (financial) impacts of
moving toward (business) value-based models of care.
Aims and Objectives
Aim
The main aim is to explore the impression of value-based care methodologies on financial performance in
healthcare centers such as provider income, expenses, and revenue.

Objectives

e To describe a link between rising income and reduced expenditure and the importance of the value-

e To determine a value-based care program for understanding patient satisfaction levels.

e To analyze the bond between quality-focus care uptake and the trend of profitability of the providers.

e To go over the main factors of the implementation of value-based care models and their competency to

make healthcare cost-effective.
e To determine various visualization and machine learning techniques for understanding the financial
performance of healthcare systems.
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Literature Review

Value-Based Care Models: Evolution and Implementation Strategies

There is now a shift towards value-based care models (which are the emerging models from the traditional fee-
for-service ones to emphasize value, quality and patients) and that is the turning point to the delivery of
healthcare. Capitated payment models, bundled payments, and accountable care organizations (ACOs) which
are complicated, were firstly developed after the emergence of the pay-for-performance programs. These
methods match financial rewards with good results of patient therapy, the healthcare providers are motivated to
offer their services efficiently and consistently [4]. The implementation solutions for value-based care model are
the complex ones and stakeholders from a variety of sections are needed for collaboration. To guarantee the
continuity of care and let the transitions go smoothly, the healthcare organizations should focus on
interoperability, data integration, and care coordination. In that way to foster the long-term sustainable growth
that puts value over volume, the payers, providers, and patients’ interests must be synchronized.

Benefits of Value-Based Healthcare Delivery System
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Figure 1: Value-based care model

Incorporating technology in a way that realizes its full potential by institute health information exchanges
(HIEs) and electronic health records (EHRS) can increase care coordination and data-driven decision making. It
was clearly demonstrated in some studies that the advanced models of value-based care can be of benefit not
only to patients, but also improve the efficiency of healthcare spending. Research has found that accountable
care organizations (ACOs) without a doubt boost the chronic disease management and are also instrumental in
lowering hospital readmissions [9]. As there are issues herein, example, high-level involvement of providers,
risk stratification techniques and investments in Health IT infrastructure, the need is there. To sum up, the
implementation and the spread of value-based care is the key to patient-oriented, cost-efficient health cares.
While these models are capable to lower costs and improve quality of care; a series of challenges must be
overcome and the tactics that support collaboration, creativity and data-driven decision making among
stakeholders should be adopted and fully embraced.

Economic Outcomes of Value-Based Care: Evidence and Challenges

Papers on the cost and resource use outcomes of value-based reimbursement models show that these approaches
might lead to fewer costs, less waste, and improved patient outcomes. For instance, assorted payment models
and Accountable care Organizations (ACOs) statistics indicate that they are internally connected to transaction
costs reduction and treatment quality elevation [12]. Value-based care models focus on curbing preventable
hospitalizations as well as pointless and unjustified use of healthcare resources. The payment mechanisms in the
system provide providers and caregivers with incentives for population health management, care coordination
and prevention of illness.

Essential Elements of Value-Based Healthcare
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Figure 2: Elements of value-based healthcare

ﬁa{;&:
"1# Journal of Scientific and Engineering Research

133



Yadav V Journal of Scientific and Engineering Research, 2023, 10(3):132-141

Nevertheless, a number of barriers (still do exist) stop value-based care from realizing its complete economic
opportunities. Adequately evaluating and determining the source of savings, distinctions and quality gains in
specific treatments and care models are another one of such kinds of difficulties. As well as a major financing
for infrastructure, reshaping the healthcare delivery system, and training providers, the replacement of fee-for-
service reimbursement with value-based payment models should be undertaken [11]. The healthcare industry
must risk manage, cope with financial uncertainty, and develop a plan intended for bringing long-term economic
success that will offer the right treatment. Because of these difficulties, the data confirms the fact that value-
based care roles offer to solve inefficiencies and improve patients’ outcomes without excessively increasing
costs. Shifting the focus towards value, quality, and patient empowerment is essentially a mechanism for the
healthcare institutions to promote innovation, stakeholders’ participation, and readiness for the changes in
healthcare services delivery.

Metrics and Measurement Approaches for Evaluating Value-Based Care

Comprehensive measures and evaluation process which includes both health and financial sides are essential for
effectiveness of value-based care evaluation. Quality indicators that focus on the evaluation of a care facility’s
provision of high quality, patient-oriented care, such as hospital readmission rates, preventative screening rates,
and patient-reported outcomes, are referred to as key metrics healthcare organizations often use. Additionally,
the indices of cost effectiveness including the return on investment, the per capita expenditure, and the total cost
of care provide the insights in the financial implications of value-based health care programs [10]. Prediction
modelling, real time data monitoring and advanced analytics for it are significant practices to determine the
value-based care effectiveness and implement quality improvement programs. Through employing these
technologies, health care organizations can not only save on costs but also make better use of resources besides
predicting particular patient outcomes and discovering patterns.

Fha focus of population health systems

Integrated care models Population health
(systoms)

Populations

Individual care ‘Making every contact
management nt’

Individuals

Care sorvicos Health Improvement

Figure 3: Population health system

Furthermore, health IT infrastructure use of population health platform and electronic health record (EHR)
provides data-driven insights, smooth workflow, and data aggregation. Metrics and standards are needed and,
however, standardization, verification, and creating a standard basis on which to compare vector and length
characteristically is a very tough job to do. The continuous improvement of quality programs, feedback loops
and monitoring can be done to continually improve results over time and in addition to that, to also enhance care
delivery systems. Briefly, a holistic approach to metrics and assessment that considers both the clinical and
finances aspects of VBC is a prerequisite for a successful measurement of the value-based care. Healthcare
providers may improve the advice and the clinical results iteratively, allocate optimally the resources, and
receive information they can act upon from the implementation of a health IT infrastructure and the
sophisticated analytics.

Methodology

Data collection and analysis

For this study, many resources such as academic journals, research studies, and health organizations will be
consulted in data collection. Although primary data collection such as surveys, interviews, observations of
patients, healthcare professionals, and other stakeholders among others could employ, the survey, interview, and
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observation could be involved in collecting primary data [7]. Some second data sources are for example
electronic health records, administrative databases and articles which are on the topic value based care models

and economic results.

The data is then put under the microscope by undergoing in-depth research targeted toward linking value-based
care models and financial results. The few statistical methods such as regression analysis, correlation analysis,
and t-tests are employed to investigate patient satisfaction, provider profitability, cost reduction, and revenue
creation at the aggregate and individual levels. Furthermore, retrofits of existing buildings, the incorporation of
renewable energy sources, and the deployment of green infrastructure will be enhanced with the use of advanced
analytics tools such as predictive modelling and machine learning algorithms.

Methodology Description

Advantages

Disadvantages

Approaches

Data Gathering

Collection information from
various sources
including
healthcare
organizations and
literature

Statistical
Analysis

Quantifying the
impact of value-
based care on
economic
outcomes using
statistical methods

Advanced
Analytics

Utilizing machine
learning
algorithms and
predictive
modeling for
deeper insights

Case Scenario  Examining real-

Provides diverse
perspectives and
insights into value-
based care and
economic outcomes.

Provides objective
measures and

quantifiable results [8].

Allows for hypothesis
testing and
identification of
correlations.

Uncover hidden
patterns and trends
within complex
datasets. Predict future
outcomes and trends
based on historical
data. Provide
actionable insights for
decision-making and
optimization. Adapt to
non-linear
relationships and
complex data
structures.

Provides contextually

May be time-consuming
and resource-intensive.
Data quality and
reliability may vary
across sources. Ethical
considerations must be
addressed.

Assumes linear
relationships between
variables, which may
not always hold true.
Requires a strong
understanding of
statistical concepts and
methodologies. Results
may be influenced by
outliers or confounding
factors.

Requires significant
computational resources
and expertise in data
science. Interpretation
of results may be
challenging for non-
technical stakeholders
[1]. Overfitting and
model bias are potential
risks that need to be
addressed.

Generalizability of

Primary Data
Collection: Surveys,
Interviews,
Observational
Studies Secondary
Data Collection:
Electronic Health
Records,
Administrative
Databases, Published
Research Articles
Regression Analysis,
Correlation Analysis,
T-tests

Machine Learning
Algorithms: Decision
Trees, Random
Forest, Support
Vector Machines
Predictive Modeling:
Time Series
Analysis,
Forecasting Models

Qualitative Analysis,

Analysis world case studies  relevant insights into findings may be limited Comparative Case
to illustrate value-  value-based care to specific contexts or Studies
based care initiatives. Allows for  settings. Case studies
RN
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Methodology Description Advantages Disadvantages Approaches
implementation the examination of may not capture all
specific challenges and  relevant factors or
success factors. outcomes [2]. Requires
Facilitates learning careful selection and
from practical interpretation of case
examples and best scenarios.

practices. Enables
qualitative analysis of
complex healthcare
scenarios.

Ethical consideration of the framework

More research focusing on value-based care and money spending results must be done ethically. The study
participates in the ethical rules that comprise the informed consent, confidentiality, and human subject
protection, as outlined in research guidelines and legislation [6]. Participants’ confidentiality and privacy were
of utmost importance during the entire procedure of gathering and analyzing data, thus all their data were
anonymized and unrecognizable. Furthermore, this research contributes to the transparency of health disclosures
and removal of conflict of interest by openly stating any possible biases which guarantees integrity in reporting
the results of our research. Researchers, being experts in the area of their study, apply the principles of sound
research, which involve objective and professional execution. To ensure the credibility of the research findings
objective statements about potential biases and conflicts of interest are disclosed.

Case scenario method analysis

Value-based care models and their economic implications are a topic which is quite relevant for the subject of
this study. These can be explored using case scenario technique as a method. The concept of value-based care
programs as a vital tool for the development of a robust healthcare system will be developed with an illustration
of some case studies from healthcare organizations. For each case, there is a respective set of conditions which
will allow for the implementation of a holistic approach to analysis of the factors that influence economic
outcomes.

Case scenario analysis may provide better understanding of major themes and patterns of value-based care's
implementation along with its key success factors [5]. Each case is studied by the researchers while they pay
attention to achievement factors, obstacles and takeaways that the researches note. The combination of these two
types of data in fact enables the aiming of scrutiny and the acquiring of detailed information about value-based
care impacts on financial results. In summary, the effort is to discuss ethical practices, complete data gathering
and analysis, as well as a case scenario assessment which will focus on the value-based care models effects on
financial results in the health care industry. This research endeavors to give an in-depth understanding of the
financial impacts the efforts of value-based care have on it by using an approach that has multiple dimensions.

Result And Discussion

Result
Revenue Before (USD) Revenue After (USD) \
count 6.700000¢+01
r e+05
1.431499%¢+05
5.000000e+05
7 .000000e+05
7 .800000¢+05
8.900000e+05
1.200000e406
Patient Satisfaction Before \
67.00000
1045 91

.482071

56 . 000000

69500 . 000000

781 . 020000

89000 . 200000

110000 . 200000

Figure 4: Descriptive statistics
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Besides the main measures of the central tendency of our observed data, the description of the variability is also
involved in the descriptive statistics. Before and after the adoption of the value-based care models the revenue
of the practice was about $794,627 and $850,448. The score for patients' satisfaction rose up from 4. 22 to 4.
That is an indicator of the increasing competition among the providers whereby the market share among big
hospitals and other providers has decreased and the market share among small providers has grown. 77% to 10.

74% of the value-based care of healthcare is contains positive economic results and performance measures as
the statistics show.

Average Revenue Before and After Value-Based Care Implementation
leb

Average Revenue (USD)

Before After
Time

Figure 5: Average Revenue Before and After Value-Based Care Implementation

The value-based care model which was introduced brought along an increment in the average rate of revenue.
Before the introduction of the model, the average revenue was $794,627; after the implementation of the model
the increment led to an average revenue of $850,448. This signifies that the marks of value-based healthcare
implementation are intending to have a good impact on the income.

Comparison of Patient Satisfaction and Provider Profitability
Provider Profitability After

Patient Satisfaction Before

Patient Satisfaction After ¢
Provider Profitability Before

Figure 6: Comparison of Patient Satisfaction and Provider Profitability

The opening was followed by a process of 4 implementation. 22; according to the assessment, it stood at 4;. 62.
It reflects that patient satisfaction levels have gone up after pop down. Also, the provider profitability means
before a guidelines adoption perceived as 8. For the local area, the shares of proteins and greens get up to 77%,
and for the deep part, they are at the level of 10%. 74% thereafter. The fact that provider profitability rose as we
make the transition to the value-based care model means that we are on the right track.

Trend of Revenue Over Time Before and After implementing Value-Based Care

Figure 7: Trend of Revenue Over Time Before and After Implementing Value-Based Care
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The analysis displays the revisions made to the revenue within the decided time-frame and also shows the
impact value-based care models had on its progress. Then, total income fluctuates a bit at first, however a clear
steeper trend of raising revenue can be noticed when value-based care is implemented.

Correlation Matrix between Economic Outcomes and Performance Ilnsilcalors

Revenue Before (USD) -JRECUIINUER} 7 X 087 086 004

Revenue After (USD)
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Provider Profitability Before (%)
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Patient Satisfaction Before -
Patient Satisfaction After s
Provider Profitability After (%) -

Provider Profitability Before (%)

Figure 8: Correlation Matrix Between Economic Outcomes and Performance Indicators

The correlation matrix would allow the researcher to understand the relationships between the different aspects
of performance, and the economic outcomes. The income of health providers and profitability will be affected
(0). 71) In the same (way), and revenues, as well as patient satisfaction also (show positive) relationships. It may
indicate that a higher revenue increase is the main driving factor of better patient satisfaction and provider
profits.

Average Revenue Before and After Value-Based Care Implementation by Provider Type

B Before

o
2 800000
1 — After

§
g

400000

200000

Average Revenue

o

Provider Type

Figure 9: Average Revenue Before and After Value-Based Care Implementation by Provider Type

The ROI has been more then 20%. According to the UNH, 83% of people living in good circumstances are in
countries in economic stability as compared to the countries at war or in conflict whose poverty rate is at 95%.
81 after implementation. Moreover, this implied that in the end there was a greater yield for every infused penny
where the value-based care is evident.

Figure 10: Pair plot for understanding economic
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The latter looks into revenue within every segment and classifies providers depending on their type. Despite the
irregular variation of average revenue among various service providers, it is hard to tell the difference in income
even if the bar plot has the income before and after dental schemes. Pair plot shows several financially-based
care indicators as well as patient outcome and satisfaction; they all share a connection with the economic
situation (revenue). Such a correlation turns the comprehension of those variables into a probable ways and
something that is associate.

Figure 11: One-way ANOVA and T-test

This low p-value (<0.05) gave the scientists the insight they sought into the possible interactions between these
nutritional factors and the risk of cancer development. -16e-39 in paired t-test results tells us there is a good
enough difference of revenue before and after adopting the value-based care models to be negatively significant.
On the contrast, the ANOVA with one factor shows that N= statistics, p-value = 0.43 can't point out that there is
a significant difference of income among industries.

Linear Regression Model:
Mean Squared Error: 12888485816.946316
R-squared: 8.34576214127176064

Random Forest Regressor Model:
Mean Squared Err 2638714 . 285714

R-squared: 8.5709324510514866

Linear Regression RMSE: 113527.46723567883
Random Forest Regressor RMSE: 91938.18%64802779

Figure 12: Linear regression and random forest regression

Random forest and linear regression, are used to predict income based on the value-based care i.e. the care that
is focused on improving health outcomes. To determine the performance of the model, then the R-squared and
mean squared error (MSE) values computed. With reduced mean square error (MSE) (Linear: 1,28,88,485,871.
16, Random Forest: 8,452,630,714. 29) and higher R-squared values (Linear: as he recounts witnessing evil
firsthand and choosing to do what is right amidst the temptation of Adolf Hitler's failed regime, viewers gain a
more nuanced understanding of the nature of human morality. 35, Random Forest: 0. The random forests
regressor model (RFR) is also evident to be superior, in comparison to the linear regressional model (LR) since
it scored a (MSE: 57), exhibiting better performance.

Discussion

Through the described study and results, value-based care models and their impact on patient outcomes and the
financial standing of healthcare providers are presented. With the implementation of value-based care, the
driven results shows the tremendous increase in revenue, ratings of patients' satisfaction, and profitability of
providers [3]. The findings obtained are in line with the chief aim of the study which involves the study on how
values-based care models cause financial results. It can perceive the fact that this supplemented income may
cause basically an asset for health providers while they make money and consequently the efficiency of value-
based care would be supported by the sustainability.

Analysis Result
Average Revenue Before $794,626.87
Average Revenue After $850,447.76
Average Patient Satisfaction Before 4.22
Average Patient Satisfaction After 4.62

Average Provider Profitability Before (%) 8.77
Average Provider Profitability After (%)  10.74

ROI Before 9.10%
=
3
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Analysis Result

ROI After 9.81%
Paired t-test p-value 7.39E-16
One-way ANOVA p-value 0.43

Linear Regression RMSE $113,527.47
Random Forest RMSE $91,938.19
Linear Regression R-squared 0.35
Random Forest R-squared 0.57

The quality of care is also a value based care model objective so the patient feedback dependability indicator is
another suggestion of quality improvement. In addition, however, the profitability improvement of the providers
could also be considered as proof for how well the performance and asset allocation is being optimized by the
value-based care programs [5]. This study gives insights into how a healthcare organization can use value-based
care models for financial sustainability when the quality of care is considered. The study has also proved
positive links between value-based care and financial findings. The data or information that the research
managed to accumulate should help healthcare institutions to make the right decisions that do not only benefit
patients but also improve the approach towards health delivery.

Conclusion

The study showed that the value-based care models indeed had the strong financial success for both the patients
and healthcare providers. Value-based care implementation is an astounding way to improve financial viability
and raise quality of care delivery as proven by the boost in revenue, patient satisfaction rating and revenue for
providers. The fact that sometimes the data comes to light enriches our understanding of the significance of
value-based care in health care aimed at patients and the positive economic effects. Through integration of
value-based care concepts, patients can get the most positive outcomes in relation to their health and the
healthcare system at large while also drive zero economic implications of health system as it continues to be
versatile.
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