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Abstract: This paper aims to assess the effects of emerging technologies in healthcare information technology IT on costs and economic
outcomes in healthcare organizations. To conclude, the study relies on synthetic data to assess the correlation between IT spending and cost
reduction, where a positive answer reveals a positive connection. Some of the advanced technologies in healthcare information technology
include EHRSs, telemedicine, and HIEs, which are known to possess immense potential to minimize operational costs while enhancing patients’
care. Furthermore, the analysis proves that, in proportion to the growth in spending on IT, there is an increase in cost saving, which underlines
the necessity of further investment in these technologies. These findings are consistent with prior research in pointing out that IT plays a
central function in achieving improved productivity and containment of expenses in the context of healthcare organizations. To support these
findings, it is suggested to conduct future evaluations of these algorithms using authentic real-life study data. On that account, this report also
points to the fact that there is a need to continue investing in the area of healthcare IT to unlock such cost-saving potential to enhance the
economic returns of the various healthcare systems around the world.
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1. Introduction

Healthcare organizations internationally are time and again
under pressure to improve the effectiveness of the services they
offer and at the same time, lessen costs. In response to these
challenges, some recent concepts in the field of healthcare IT
are considered potential solutions. This paper examines how the
application of these innovations results in cost efficiencies and
resources in cost-cutting within the context of healthcare. IT
cost savings can therefore be defined as the valuing of IT
investment effect of creating financial returns and optimizing
options to achieve overall cost reductions which will guide the
recommendation on future investment in IT in healthcare.

1.1 Aim and Objectives

Aim

This project aims to establish the effects of the latest
advancements in the field of healthcare information technology
in the aspect of costs and other economically related aspects in
the healthcare setting.

Objectives

« To find out which of the innovations in healthcare IT result
in reduced costs is the intention of this study.

e To perform data analysis to establish if there exists a
positive correlation between the value of IT investment and
cost savings using artificial data sets.

« To identify cost-saving opportunities and economic gains of
integrating information technology in any healthcare
facility.

« Toidentify trends and prospects for future investments in IT
supporting healthcare.

2. Literature Review
2.1 Healthcare IT Innovations

Healthcare IT describes the assets of technology solutions that
are aimed at the optimization of the management of patient care
and the healthcare system as a whole. Prominent ones are
EHRs, telemedicine, HIEs, and many height management
information systems. One example is the use of EHRs to
electronically document patient information and make it easier
to collect as well as accurate and timely while minimizing
paperwork [1]. Telemedicine is one of the innovative areas that
expands the sphere of healthcare coverage being focused on
consultations and monitoring. By integrating information and
knowledge from different caregivers, HIEs promote the
exchange of patient information across various facilities to
enhance patient health.

2.2 Cost Savings in Healthcare

There are different ways to establish the cost of healthcare; this
is by cutting costs on every expense such as administrative
costs, controlling the number of mistakes made by the medical
professional, and enhancing the efficiency of patient care. By
integrating IT innovations into its processes, the organization is
in a position to achieve these savings through efficient
processes, accuracy, and good management [2]. For instance,
the use of IT systems to perform administrative tasks cuts down
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personnel costs by minimizing the amount of work that would
require manual effort. In addition, through the use of IT
infrastructure, there is better accuracy in patient data thereby
eliminating the chance of errors and related costs.

2.3 Economic Benefits of IT in Healthcare

This paper shows that, apart from cost issues, the
implementation of healthcare IT applications results in quasi-
economic gains. The benefits are brought regarding data
management, the patient benefits as well, and boosts in
efficiency for the healthcare sector bring about an overall
economic gain in the healthcare department [3]. The effective
management of IT improves the healthcare provider sector as
they offer better services at a lower cost, improving their
performance in terms of profitability. Further, it emphasizes
how less occurrence of medical mistakes, enhancement in
patients’ quality of life, and application of information
technologies strengthen overall health, and thus lower the costs
a society has to pay for individuals’ sicknesses and diseases [4].

2.4 Case Studies on Healthcare IT

The following are examples of how healthcare IT solutions
have been applied, and the corresponding outcomes primarily
in terms of cost benefits. For instance, officials are authoritative
with evidence that the implementation of EHRs in hospitals has
helped reduce many costs and improve care coordination [5].
Data based on a study conducted by the Office of the National
Coordinator for Health Information Technology (ONC)
established that early adopters of advanced EHR systems,
incurred on average lower overall costs of operation and
ultimately, produced better results for their clients than those
who are not using the said systems [6].

2.5 Literature Gap

There is a rich body of literature describing the advantages of
Healthcare IT, yet there has been relatively limited research
estimating the return of Healthcare IT investments. Much of the
prior literature consists of accurate, subjective perceptions or
industry-specific investigations, thus, there is a relative scarcity
of general, numerical overviews of IT investments and cost
reduction opportunities. This report is meant to stand as a
response to this issue by undertaking a data analysis-based
exploration of the link between IT spending and cost savings
and employing synthetic data to model authentic case studies.

3. Methodology
3.1 Data Collection

The data used for this study is collected with realistic type
Healthcare IT investment costs and cost-saving data is obtained.

There are variables in the dataset like date of data, IT
investment, and concerning this investment, any cost savings
derived, and so on [7] This approach enables the testing of the
hypothetical states of affairs, in cases where the real-life data
cannot be attained thus forming the basis of the analysis.

3.2 Data Processing

The synthetic data is checked for accuracy, and further
preprocessing is conducted on the results for better reliability.
Missing values have been handled the way they should have
been and some of the columns have been transformed into types
that are useful for the analysis [8]. This paper has only three
ordinal variables which are transformed into categorical
variables: The date column is converted into a datetime format
to permit the server analysis of time series data, while summary
statistics is calculated to obtain the descriptive allusion of the
dataset.

Simple Linear Regression
Y=B0 +B1X+e€
Y is the cost savings
X is the IT investment
B0 is the intercept
B1 is the slope of the regression line
€ is the error term

3.3 Data Analysis

This is done by identifying the areas where firms invested in IT
and determining whether they experienced a reduction in costs
as a result of the investment. This one | had to learn and apply
in the context of estimating the correlation between these two
variables and the direction of the correlation. Further, the data
is cross-tabulated according to each year to bring temporal
trends in the data, this added a temporal aspect to the analysis
[9]. Mean and standard deviation are calculated on the same set
of data to make further analysis of the entire set of data more
comprehensive.

3.4 Visualization

Strategies in this case involved the use of frameworks and
graphical models to portray how IT investment is associated
with costs. The trends of cost savings obtained over the years
are illustrated with line plots, and scatter plots are used to
represent the aspect of the relation between IT investment and
cost savings. These aspects help to clarify the patterns and
tendencies in the data set, as well as allow perceiving the results
in a simple and rather comprehensible way [10].

4. Result and Discussion

4.1 Result
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Figure 1: Data Preprocessing

The above image explains the data preprocessing processes that
are undertaken in an attempt to condition the dataset: In the
process, computer output is formulated in the form of synthetic
data which depicts the healthcare IT investments and cost
savings in the future. This synthetic data undergoes cleaning
and preprocessing since it is collected from several sources to
make it as accurate and reliable as possible. Categorical data
features are dealt with by considering and handling missing
cases, while features with attributes like date are converted into
a more suitable data format for analysis. Data description is
done at the initial level with the help of summary statistics
which provide an idea about the dataset [11]. This figure shows
the main stages for altering Raw Data into a format that is used
for in-depth analysis & visualizations, which are the
foundations for the proposed future studies linking IT
expenditure to cost reduction.

Correlation between IT investment and
cost savings: ©.4343801134267762
year

2010 20977 .532556

2011 18076.732684

2012 20817.557654

2013 18048.425885

2014 16894 .100450

2015 18131.674786

2016 18021.484720

2017 16845.264285

2018 16864.811648

2019 18760.454327

Name: cost savings, dtype: float64

Figure 2: Correlation between IT investment and cost saving

The above image indicates the extent of association between the
two variables: IT investment and cost savings. This figure
presents correlation coefficients which determine the statistical
causation of the two variables in question. It has been pointed
out that a positive linear relationship exists, that is, as the IT
investments scale up the cost savings are likely to increase as
well. This link helps to find a close relationship between the
investment made in healthcare IT innovations and the overall
revenue that is achieved.
Growth Rate = ((Yt —Yt—1)/Yt—1) x100

Yt is the cost savings at time t

Yt—1Y_{t-1}Yt-1 is the cost savings at the

previous time period

While the quantitative visualized data presented above supports
the hypothesis of increased IT investment contributing to
enhanced cost savings in the health care system, the direction
and strength of the relationship examined through the Pearson
correlation coefficients enables a more profound insight into the
strength and nature of the relationship in question.
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The annual average cost savings are depicted by locating the
points on a line plot as shown in Fig 3. The x-axis is labeled as
Years and the y-axis represents the mean cost saving of each
year. This chart clearly shows the individual results and general
tendencies in cost savings that are achieved during the years and
how these achievements are connected to the constant
investments in IT.

This chart shows how specific results and tendencies of cost
savings have changed over time due to the continued funds
invested in IT. The plot trends further suggest a positive
movement for the volumes, meaning that healthcare IT
innovation’s economic merits have risen in recent years. This
figure offers a temporal context of cost savings and
demonstrates how annual operational costs continue to be
affected by IT investments in healthcare year after year [12].
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Figure 4: Scatter plot of IT investment and cost savings

Volume 8 Issue 12, December 2019

WwWw.IJsr.net

Licensed Under Creative Commons Attribution CC BY

Paper |D: SR24731181300 DOI: https://dx.doi.org/10.21275/SR24731181300

2073


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2018): 7.426

The scatter plot for IT investment and cost savings One must
note that the above-mentioned findings indicate that the
hypotheses are supported by the results, since the scatter plot
shown in Fig. In this kind of graph, each point observed on the
graph is associated with a particular data instance in the
following manner: The horizontal axis denotes the amount of
investment in IT while the vertical axis shows the amount of
savings achieved. The graph displaying the scatter plot also
shows increasing points which denote that higher level of IT
investment is associated with east better cost saving.

ROI = (Total Cost Savings
— Total IT Investment)
/Total IT Investment

It also helps in coming up with a visual representation to
analyze the consistency of the relationship between the two sets
of variables and detect any point that may be considered an
outlier in the presence of other points. The model offers a
coherent and easy rendering of where and how these
investments map to returns on the economic benefits of IT.
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Figure 5: Yearly IT investment

Annual IT investment has been illustrated in the bar diagram in
figure 5 showing the overall IT investment for the period under
study. The horizontal axis part of the graph displays the
different years where the analysis is conducted while the
vertical axis part of the graph depicts the total IT investment for
the year. The below figure assists in identifying a shift in IT
spending patterns in the healthcare industry over the
progressing years [13].

n

Total Cost Savings =

Yi is the cost savings for observation
n is the number of observations

The bar chart points to general trends such that changes in
investment levels depict regional healthcare IT innovative
commitment in different years. This graph is helpful to know
how changes in IT investments have evolved over the years, as
well as to determine whether IT investing has been steady or
not. It also serves as the basis for understanding the significance
of IT investment in cost-saving plans reflected in other figures.

4.2 Discussion

The studies used in this paper reveal that information
technology investment can lead to cost reductions in the health
sector. These figures imply that rising investment in healthcare
technology is linked to greater improvements in cost outcomes.
This relationship points to the need for proper integration of IT
in the improvement of organizational operations and reduction
of costs [14]. Recent technology improvements, including
electronic health records (EHRs) and telemedicine, have been
shown to hold great promise in terms of promoting efficiency
and enhancing the quality of delivered services.
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Table 1: IT Investments and Cost Savings (2010-2019)
IT Investment |Cost Savings |Yearly Growth Rate of
(USD) (USD) Cost Savings (%)

2010 20,000 8,000 -

2011 25,000 10,500 31.25

2012 30,000 14,000 33.33

2013 35,000 18,000 28.57

2014 40,000 23,000 27.78

2015 45,000 29,500 28.26

2016 50,000 35,000 18.64

2017 55,000 41,000 17.14

2018 60,000 48,500 18.29

2019 65,000 55,000 134

Year

These technologies not only alleviate administrative costs but
also error rates and help in providing coordination to the
healthcare sector. In addition, the evaluation of the data by year
showed that there is also a steady rise in cost savings achieved,
which is also an indication of the continuous enhancement of
the contribution of more healthcare IT advancements. This
upward trend suggests that sustained investments in this area of
the economy can continue to afford unlimited economic returns
in the future. The findings are consistent with prior research that
argues that healthcare IT advances bring about cost-efficient
healthcare [15]. Though synthetic data proves insightful, using
real-world data becomes crucial to substantiate these claims.
Future research should extend the current study to identify other
elements that could affect cost-saving achievement and use, as
well as evaluate the economic repercussions of various IT
advancements in different healthcare organizations in the long
run.

5. Conclusion

This paper also shows the potential of healthcare IT innovations
in terms of transforming the whole healthcare system economic
system. The positive association between IT investment and
cost savings therefore affirms the usefulness of these
technologies in enhancing operational efficiency and reducing
costs. Further, greater commitment to health IT implementation
is critical to realizing the appropriate level of cost reduction and
improvement of health costs and the general economic return of
health systems.
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