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Abstract. The relevance of the study is to solve the scientific and applied problem of creating tools for identifying
priority projects for the development of medical institutions in a hospital district. The purpose of the article
was to substantiate the system-value approach and develop a decision support system based on it to identify
priority projects for the creation and development of medical institutions The methods of system-value analysis,
multifactorial evaluation of medical projects, and computer modelling were used in the study. The analysis of
scientific papers has shown that the development of a decision support system for priority projects of medical
institutions in a hospital district is an important task that requires a system-value approach for integrated
management. The expediency and features of the system-value approach, which allows to comprehensively
identify priority projects for the development of medical institutions in the hospital district, are substantiated. The
developed algorithm for the management process of identifying priority projects for the creation and development
of healthcare facilities in the region was based on the proposed systemic value approach and involves 12 steps. It
allows project managers to speed up the process of selecting priority healthcare projects. Based on the proposed
value-based approach and algorithm, a decision support system was developed. The architecture of this decision
support system includes a client-side (Frontend). It was developed using HTML and CSS for marking up and styling
the page, as well as JavaScript for dynamically adding medical projects to the list, processing events, and sending
requests to the server. The system uses jQuery for easy manipulation of DOM elements and Chart.js for graphing
and visualising the results of identifying priority projects for the creation and development of medical facilities
in the region. The use of the proposed decision support system for a given project environment ensured the
identification of priority projects for the creation and development of medical institutions in the region. The
practical value of the study lies in the implementation of a decision support system that allows project managers
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to identify priority projects for the creation and development of healthcare facilities, which increases the efficiency
of management decisions and optimises the use of resources in the healthcare sector

Keywords: higher education institutions; panel data; econometric modelling; fixed and variable effects; pooled

regression; employment

Introduction

The relevance of this study lies in addressing the scien-
tific and practical challenge of creating tools to identi-
fy priority projects for developing medical institutions
within a hospital district. This is essential for optimising
resource utilisation and enhancing the quality of health-
care services. Researchers H.J. Smith et al. (2022) noted
thatin 2019-2024, healthcare systems in many countries
face several challenges, including limited resources, ev-
er-growing population needs, changing demographics,
and frequent crises such as pandemics or military con-
flicts. In these conditions, healthcare facilities must ef-
fectively adapt to new requirements, ensuring high qual-
ity healthcare for the population. M. Miao et al. (2023)
noted that one of the key aspects of the successful func-
tioning of healthcare systems is the proper planning and
implementation of management processes, including
the identification of priority projects for the creation and
development of healthcare facilities. However, manage-
ment decision-making in such a complex and multifac-
torial project environment requires the use of modern
technologies and methods.

In modern healthcare system, there is a need to au-
tomate management processes, especially those related
to the creation and development of medical institutions
in hospital districts. Medical institutions play a key role
in providing quality medical care to the population. De-
cision-making on the establishment and development
of healthcare facilities should be based on a systematic
approach that takes into account various factors of the
project environment. In particular, there is a need to take
into account the availability and types of funding sourc-
es, the needs of the population, infrastructure capacity
and the urgency of implementing healthcare projects.

G. Gristina (2022) pointed out that there is an in-
creasing complexity of the tasks facing the healthcare
system, as well as limited human and financial resourc-
es, which makes the development and implementation
of decision support systems (DSS) not only appropriate,
but also urgently needed. The use of DSS helps to in-
crease the efficiency of project management, reduce the
risk of wrong decisions and optimise resource allocation,
which is important in the context of economic instability
and a changing project environment.

An analysis of the scientific work by M. Gholamza-
deh et al. (2023) on the development of the DSS in the
healthcare sector showed that this area is actively re-
searched and has important practical implications. At
the same time, identifying priority projects for creating
and developing healthcare facilities is becoming an in-

creasingly relevant topic, especially in conditions of lim-
ited resources, which requires rational planning and im-
plementation of modern management methods.

The scientific literature discusses various approach-
es to using DSS in the healthcare sector. Many research-
ers, in particular N.S. Mosavi & M.F. Santos (2022),
focused on the use of DSS to optimise resources, plan
infrastructure, analyse patient needs, and improve the
quality of healthcare services. A. Tryhuba et al. (2021)
presented approaches to the use of mathematical mod-
els and computer algorithms to determine optimal strat-
egies for the development of institutions. The research
proved that the use of DSS can significantly increase the
efficiency of management decisions and reduce risks
during project implementation.

However, despite the large number of studies in this
area, the scientific and applied task of identifying prior-
ity projects for the creation and development of med-
ical facilities in hospital districts remains unresolved.
A. Tryhuba et al. (2018) noted that most scientific works
focus on certain aspects of project management, such
as financing or planning, without taking into account a
comprehensive approach to identifying priority projects.
Accordingly, there is a need for further research that
would cover all the basic components of health facility
development, as well as take into account the value for
stakeholders.

R. Arthi & S. Krishnaveni (2024) pointed out that the
DSS is an effective tool for solving complex management
problems in the healthcare sector. They allow to provide
a comprehensive analysis of possible development sce-
narios, optimise resource allocation and identify the
highest priority projects for implementation in a given
hospital district. In the study, the authors presented a
binary classification model for a robust and energy-effi-
cient healthcare decision support system that uses fog
computing to optimise performance.

Thus, the development and implementation of the
DSS to identify priority projects for the creation and de-
velopment of medical institutions in a hospital district
is an important scientific and applied task, the solution
of which will ensure the creation of tools for managing
these projects.

The purpose of the article was to substantiate the
system-value approach and to develop, on its basis, a
DSS for identifying priority projects for the creation and
development of medical institutions, and also to consid-
er its possibilities for improving the efficiency of man-
agement decision-making in the healthcare sector.
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Materials and Methods

The system-value approach to identifying priority pro-
jects for the creation and development of medical fa-
cilities in a hospital district proposed in this study is to
integrate system analysis and project value assessment
from the perspective of different stakeholders (Fig. 1).

|-[ Value analysis h
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’-[ : Integration with strategic goals ]—l
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Figure 1. Main components of the system-value approach
to identifying priority projects for the creation and
development of medical facilities in a hospital district

Source: developed by the authors

This approach allows to assess not only the individ-
ual components of the projects, but also their impact
on the healthcare system and society as a whole. The
process of project identification is the key to identifying
priority projects for the creation and development of
healthcare facilities. In general, the process of identify-
ing these projects can be represented by the following
expression:

P,€A =l —F~F,) (@)

where P, - the process of identification of projects for
the creation and development of healthcare facilities in
the region; A, - analysis of stakeholders in projects for
the creation and development of healthcare facilities in
the region; /. - identification of contradictions and con-
flicts of interest between stakeholders in projects for
the creation and development of healthcare facilities in
the region; F, - formulation of stakeholders’ needs to
change the current state of the healthcare system; Fy -
formation of projects for the creation and development
of healthcare facilities in the region.

With regard to the use of system analysis in deter-
mining priority projects for the creation and develop-
ment of medical institutions in a hospital district, it is
proposed to consider the process of development of
medical institutions as part of a complex health care
system. This involves assessing the impact of medical
projects on the overall performance of the hospital dis-
trict's healthcare system according to the methodology
of M. Konca & M. Top (2022). It involves analysing the
relationships between projects.

To determine the key values for each stakeholder
group (patients, medical staff, local authorities, inves-
tors, community), it is proposed to perform a value
analysis using the methodology of Z. Zhang et al. (2023).
It involves evaluating healthcare projects in terms of
their contribution to achieving important social and
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healthcare goals, such as improving access to health-
care services, improving the quality of treatment, re-
ducing mortality, or improving disease prevention. It
is also important to use criteria for prioritising projects
based on a balance between costs, expected benefits
and community needs.

It is proposed to evaluate each healthcare project
according to several parameters, such as cost, expected
implementation time, impact on public health, economic
benefit and innovation. As a result of using multicriteria
analysis methods, medical projects are ranked based on
the set evaluation criteria for the relevant stakeholders.

It is also proposed to ensure that priority projects
are adapted to changes in the external project envi-
ronment, such as new legislative initiatives, changes in
funding or demographic changes. The use of dynamic
modelling to predict possible scenarios for the develop-
ment of healthcare facilities and adjust priorities based
on new data is one of the advantages of the proposed
approach. The advantages of using the proposed sys-
tem-value approach to identifying priority projects for
the creation and development of medical facilities in the
hospital district are shown in Figure 2.

Figure 2. The main advantages of using the proposed
system-value approach to identifying priority projects
for the creation and development of medical facilities
in a hospital district
Source: developed by the authors

The recommendations of W. Chen et al. (2023) re-
garding the use of a systematic approach that allows
taking into account all the key factors that affect the
effectiveness of healthcare projects and the healthcare
system as a whole were taken into account. Transparen-
cy ensures clear definition of criteria and evaluation of
healthcare projects, which avoids subjectivity in manage-
ment decision-making. Adaptability allows for a quick re-
sponse to changes in the external project environment
and adjustments to the development plans of healthcare
facilities. Value-based approach enables stakeholders
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to receive benefits. It ensures the best use of available
resources of hospital districts and ensures investment
in the most valuable medical projects for society.

Thus, a systemic value-based approach to identify-
ing priority projects for the creation and development of
healthcare facilities in a hospital district makes it possi-
ble to make informed management decisions aimed at
ensuring the sustainable development of the healthcare
system and maximising value for stakeholders.

The formulated set of i-th projects {P } for the cre-
ation and development of healthcare facilities in the
region requires further assessment of their value for
stakeholders. Forecasting the value of these projects is
carried out in the following sequence. First of all, the val-
ue of the formulated set of /-th projects {P } for the de-
velopment of medical institutions in the region is quanti-
fied. For this purpose, computer modelling methods are
used to forecast intermediate value indicators. The crite-
ria for the value of the k-th projects for the creation and
development of medical institutions in the region are
the ratio of benefits (B7*) for stakeholders from the in-
dividual m-th medical systems to the costs (Cgk) incurred
to create these benefits:

k

mG — B
i T omk

p C'z';i !

3)

where V7 - value to i-th stakeholders from individual
m-th healthcare systems due to implementation of k-th
healthcare projects; B - benefits to /-th stakeholders
from individual m-th healthcare systems due to imple-
mentation of k-th healthcare projects; (7 - costs in-
curred to create benefits from m-th healthcare systems
due to implementation of k-th healthcare projects.

The basic value V7 from implementation for i-th
stakeholders from individual m-th healthcare systems
through the implementation of k-th healthcare projects:

Vo = =S, Vi, 4)
where Vp’gk - is the basic value from the implementation
of k-th medical projects; n - is the number of stakehold-
ers who receive benefits; V7 - is the benefits from indi-
vidual m-th medical systems due to the implementation
of k-th medical projects.

The greatest basic value V¥ for stakeholders from
individual m-th healthcare systems through the im-
plementation of k-th healthcare projects is provided
by those projects that allow for maximum benefits
Bm—max for i-th stakeholders at the minimum cost in-
curred Cj—>min to create these benefits:

V=B {Cit-»max. (5)

On the basis of the identified basic value Vj* for
stakeholders from individual t-th medical systems
through the implementation of k-th medical projects,
priority projects are selected for a given hospital district.

Subsequently, priority projects for the creation and
development of medical institutions in the region are
identified. To determine the priority k-th projects, they
are ranked in descending order by their basic value Vp’gk
for stakeholders:

V,j;} > Vg‘z = Vp’;k. (6)

This ensures the creation of a vector of priority pro-
jects for the creation and development of healthcare
facilities in the territory of hospital districts. It is worth
describing in mathematical terms the identification of
priority k-th projects, which are then ranked in descend-
ing order of basic value V¥ for stakeholders. In this case,
the set of projects is known P={p,, p,, ..., p,}, as well as
the basic value V7 for different stakeholders for each
of them. Then the vector of priority projects P, can be
defined as:

Po=(Py Py s Py (7)

where p, - is a medical project with the z-th basic value
in terms of quantitative value; k - is the number of prior-
ity medical projects to be implemented, units.

To form a vector of priority projects, medical pro-
jects p,, are ranked by their basic value Vp”b’k in descend-
ing order. That is, for i from 1 to k. Thus, the ranking
formula is as follows:

V(,') = maX{V/‘ | pj € P\{p(1)l p(z)’ e p(m))}}l (8)

where V,, - is the medical project with the highest base
value.

Once found, this project is removed from the set P,.
The procedure is repeated until the priority medical pro-
jects are identified. This allows us to form a vector of pri-
ority projects P,, which includes the k-th number of medi-
cal projects with the highest core values for stakeholders.

To match the amount and sources of investment
with the budgets of priority projects for the creation
and development of healthcare facilities in the region,
the k-th number of healthcare projects, the budget B, of
each i-th healthcare project (where je{1, 2, ..., k}, is the
amount of investment /, for each i-th healthcare project
and the amount of available investment S, for each i-th
healthcare project from all sources. The amount of in-
vestment /, for each i-th medical project should not ex-
ceed its budget B:

1<B forallie{1,2, .., k. 9)

The amount of investment / for each i-th medical
project should be equal to the sum of available invest-
ments S, from all sources:

1=5,forallie{1,2, .., k. (10)

If S, it consists of several sources of investment (e.g.,
state budget (D), local budget (L), private investment (P),
and other sources (0), then:

5

S=D+L+P+0,forallie{1,2, ..k (1)
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Thus, the following system of equations (9-11) is
used to match the amount of investment / with the
budgets B, of the i-th medical projects. These equations
ensure that each i-th healthcare project receives the re-
quired amount of investment /, that does not exceed the
approved budget. At the same time, investment sources
should be properly distributed B;among priority projects.

For each of the project environment factors, the var-
iability index is calculated using the formula:

k,=N,v, (12)

where k - is the coefficient of variability of the project
environment during a given period of medical project
implementation; N - is the number of changes in the
i-th factor of the project environment during a given pe-
riod of medical project implementation; v, - is the im-
portance of the i-th factor of the project environment
for the implementation of the medical project. The total
weighted number of changes in the project environment
is determined by the formula:

n
Yiti ki
—

Wy = (13)

The described system-value approach to identifying
priority projects for the creation and development of

Malanchuk et al.

medical institutions in a hospital district is the basis for
creating an appropriate decision support system. The
proposed approach is based on comprehensiveness,
transparency, value and adaptability, which ensure the
evaluation of priority projects in the hospital district.

Results and Discussion

In order to speed up and improve the quality of the
management process of identifying priority projects
for the creation and development of medical institu-
tions in the region, an algorithm has been developed.
It is based on the proposed system-value approach,
which takes into account the peculiarities of the pro-
ject environment, budgeting of projects for the crea-
tion and development of medical institutions in the re-
gion, and the value of the given benefits. On the basis
of the proposed algorithm, a decision support system
is proposed, which makes it possible to identify and
visualise trends in the indicators of priority projects for
the creation and development of medical institutions
in the region.

The flowchart of the algorithm of the management
process for determining priority projects for the creation
and development of medical institutions in the region
includes 12 steps (Fig. 3).

A 4

Calculating core value

C Beginning )
v

Entering project data
(name, budget, funding sources,
benefits, costs)

v

Analysis of quantitative values of
project indicators (benefits - costs)

no

Adding a project to the list

Have you entered
all the data about the
projects?

Calculating core value
for stakeholders

for stakeholders

|4

Set the type of graph with the
results of priority projects yes

v

Output results and graphs

Is there a need
to display a different
chart?

’ Save the results ‘

v

C Ending D

Figure 3. Flowchart of the algorithm of the management process
for identifying priority projects for the creation and development of healthcare facilities in the region

Source: developed by the authors

The paper described the proposed algorithm of the
decision support system for identifying priority projects
for the creation and development of medical institutions
in the region, which provides for:

1. Start. At the beginning of the DSS operation, the
user opens the interface for entering data on projects
that need to be prioritised. For this purpose, a webpage
was developed that allows users to enter the necessary
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information about each of the projects for the creation
and development of healthcare facilities in the region.

2. Entering data on the project for the creation and
development of healthcare facilities in the region. The
user fills in the form provided to him/her, entering the
following data about each project:

project name - enter an identifier or name of the
project that allows it to be easily recognised among others;

project budget - the total amount of funds re-
quired for the project implementation;

state budget - the amount of funds coming from
the state budget is entered;

city budget - the amount of funds to be received
from the local budget;

private investments - the amount of funds to be
received from private investors;

other sources - the amount of funds coming from
other sources of financing;

benefits from the project implementation - a
quantitative assessment of the benefits that will be
brought by the project implementation;

costs of creating the benefits - enter the quanti-
tative value of the costs required to achieve the benefits
of the project.

3. Analysis of quantitative values of project indica-
tors (budget - benefits - costs). After entering the pro-
ject data, the system automatically analyses the values
of the project indicators, which include the budget, ben-
efits and costs of its implementation.

4. Adding a project for the creation or development
of healthcare facilities in the region to the list. Allanalysed
projectvalues, together with other entered data, are add-
ed to the list of project characteristics. This list is saved
in the PC memory for further processing and analysis.

5. Check whether the list contains all the necessary
data on projects for the creation or development of
healthcare facilities in the region. If some data is missing,
the user is informed about this absence and should pro-
ceedtostep 2.Ifallthe dataisavailable, proceedtostep 6.

6. Calculation of the base value from the implemen-
tation of projects to create or develop healthcare facil-
ities in the region. For this purpose, use the formulas
(3-5) described in the Materials and Methods section.

7.Ranking of projects for the creation or development
of healthcare facilities in the region in descending order
of their basic value. This allows to identify which of the
existing projects have the highest value and, according-
ly, should be prioritised for funding and implementation.

8. Set the type of graph with the results of priority
projects. To do this, use the drop-down menu to select
the name of the desired graph to be displayed. In par-
ticular, these can be graphs with trends in the value,
budget, benefits, and costs of project implementation.

9. Displaying results and graphs. The system dis-
plays the results of the analysis in the form of a list of
projects for the creation or development of medical in-
stitutions in the region with the values of their indicators.

Additionally, a graph is generated that visually displays
the value (budget, benefits and implementation costs)
of the projects, which facilitates decision-making. The
graph is created using visualisation libraries.

10. A condition is checked to see if there is a need to
display another graph. If there is, the user returns to step
8 and sets the desired type of graph. If there is no need to
display graphs anymore, the system proceeds to step 11.

11. Save the results. This step saves the calculations
and graphs to a file for further work by project managers.

12. Termination. After the results are displayed and
saved, the algorithm completes its work. The user can
view the saved results and perform further analysis
based on comparison with other data on the implemen-
tation of projects for the creation or development of
healthcare facilities in the region.

A number of tools have been selected to develop a
decision support system for identifying priority projects
for the creation and development of healthcare facilities
in the region, which is a web application. In particular,
HTML (HyperText Markup Language) and CSS (Cascading
Style Sheets), are the main technologies for creating web
pages. They are used for structuring content and design-
ing web pages. In this case, HTML is used to structure the
web page. CSS is used for styling and design, including
the Bootstrap 4 library for creating responsive designs.

The JavaScript programming language was used
to add dynamic behaviour and interactivity to the web
page. This allows executing client-side logic, interact
with the user, change page content without reloading,
work with data, etc. In addition, jQuery is used to sim-
plify DOM manipulation, and Chart.js to visualise data in
the form of graphs. It also used the server-side scripting
language PHP (Hypertext Preprocessor) to develop the
web application. PHP runs on the server and generates
HTML code that is sent to the user’s browser. PHP inter-
acts with databases, manages user sessions, processes
forms, and performs other server-side tasks. To create a
decision support system for identifying priority projects
for the creation and development of medical institutions
in the region as a web application, the Replit develop-
ment environment (IDE) was integrated.

As for the architecture of the decision support sys-
tem for identifying priority projects for the creation and
development of healthcare facilities in the region, the cli-
ent part (Frontend) involves the use of HTML and CSS for
marking and styling the page, JavaScript for dynamically
adding projects to the list, processing events, and send-
ing requests to the server, jQuery for more convenient
manipulation of DOM elements, Chart.js for building
graphs and visualising the results of the analysis. At the
same time, the server side (Backend) involves the use
of PHP to process POST requests from the client side,
process project data, and sort them based on the calcu-
lated value. The php://input file is supposed to be used
to receive data from the POST request and temporarily
store it in the PC memory.
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The user interface (Ul) of the decision support sys-
tem provides for users to enter data on the character-
istics of projects for the creation and development of
healthcare facilities in the region through a form that
includes fields with their name, budget and its sourc-
es of revenue (state budget, municipal budget, private
investment, other sources), benefits and costs (Fig. 4).
There is a button “Add project” that allows adding pro-
ject characteristics to the list of projects on the client
side. Data processing is performed after clicking the
“Analyse projects” button. In this case, the data on the
characteristics of individual projects for the creation
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and development of medical institutions in the region
are sent to the server using an AJAX request. The PHP
script on the server receives data on the characteristics
of individual projects for the creation and development
of medical institutions in the region, processes them,
sorts them by the value of the specified projects, and
returns the results back to the client side. On the client
side, the results are displayed in the form of a list of pri-
ority projects for the creation and development of med-
ical institutions in the region sorted by value (Fig. 5). At
the same time, Chart.js is used to build a graph with
priority projects.

Priority Project Selection for Regional Medical Institutions Development

Project List

Project Name:

Modernization of the ambulance service

Name: Reconstruction of the district hospital, Budget: 50000, State Budget: 200000, Local Budget: 100000, Private

Investments: 150000, Other Sources: 50000, Benefits: 1000000, Costs: 500000, Value: 2.00

Project Budget:

400000

Name: Construction of a polyclinic, Budget: 800000, State Budiget: 300000, Local Budget: 200000, Private Investments:

200000, Other Sources: 100000, Benefits: 1500000, Costs: 800000, Value: 1.88

State Budget:

150000

Local Budget:

Name: Development of an oncology center, Budget: 700000, State Budget: 250000, Local Budget: 150000, Private
Investments: 180000, Other Sources: 120000, Benefits: 1200000, Costs: 700000, Value: 1.71

Name: Creation of a children’s clinic,, Budget: 600000, State Budget: 220000, Local Budget: 130000, Private Investments:

150000, Other Sources: 100000, Benefits: 800000, Costs: 600000, Value: 1.33

100000

Private Investments:

Results

100000
Other Sources:

Select Chart:
50000

Project Priority
Project Benefits:

‘ 600000 =

Costs of Project Benefits:

400000

Add Project Analyze Projects

Figure 4. The user window of the decision support system
for identifying priority projects for the creation and development of healthcare facilities in the region

Source: developed by the authors

Other Sources:

50000 Analysis Results

Project Benefits:

600000

Costs of Project Benefits:

400000

Name: Reconstruction of the district hospital, Value: 2.00
Name: Construction of a polyclinic, Value: 1.88

Name: Development of an oncology center, Value: 1.71

Name: Creation of a children’s clinic, Value: 1.33

Select Chart:

[ Project Priority

Project Priority
Project Funding Budget
Benefits and Costs

18

16

14

12

10

Reconstruction of the district hospital

Add Project Analyze Projects

Construction of a polyclinic Development of an oncology center Creation of a children's clinic

Figure 5. The user window of the decision support system for identifying priority projects for the creation and
development of healthcare facilities in the region with the results of the analysis and the graph of projects sorted by value

Source: developed by the authors
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The features of the decision support system for
identifying priority projects for the creation and devel-
opment of healthcare facilities in the region are that us-
ers can dynamically add new projects and see them in
the list without reloading the page. The system automat-
ically calculates the value of each project based on ben-
efits and costs, sorts them and displays the results. The
use of Chart.js for visual representation of priority pro-
jects helps users to better understand data and make

management decisions. At the same time, the proposed
decision support system has a simple and intuitive inter-
face that allows project managers to quickly enter data
and get results.

Based on the use of the proposed decision support
system, priority projects for the creation and develop-
ment of medical institutions in the region were identi-
fied. Initial data for this management process are pre-
sented in Table 1.

Table 1. Initial data for identifying priority projects
for the creation and development of medical institutions in the region, USD (as of 2023)

=
% 3 2 g g2 5w g
80 80 oS = nos >0 ¢
o ° go S L e =22
. 3 =} © £ o Hq-) = © =0o¢
Project name 2 = >o n 2a9 8506
g T R 5 gk & o=
8 3 2 s “og 852
n - = bo) s g >%Yo
Reconstruction of the district hospital 200000 100000 150000 50000 1000000 0.4
Construction of a polyclinic 300000 200000 200000 100000 1500000 0.21
Development of an oncology center 250000 150000 180000 120000 1200000 0.284
Creation of a children'’s clinic 220000 130000 150000 100000 800000 0.321
Modernisation of the ambulance service 150000 100000 100000 50000 600000 0.297

Source: compiled by the authors

Table 1 indicates that the costs of creating benefits
are equal to the project budget, while the benefits of the
project refer to what stakeholders receive from each

[ ] State Budget [ | Local Budget
300 000 —_
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project. In Table 1, the project budget is calculated as
the sum of the state budget, local budget, private invest-
ment, and other sources of funding (Fig. 6).
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Figure 6. Budget structures of projects for the creation and development
of healthcare facilities in the region, USD (as of 2023)

Source: developed by the authors

The variability of the project environment reflects
the volatility of the conditions in which a healthcare pro-
ject is implemented. Its quantitative value depends on

various factors, such as changes in funding, availability of
resources, legal regulation or technological innovations.
For example, the project environment variability for the
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reconstruction of a district hospital is 0.362, which in-
dicates a relatively high rate of change in this project,
while for the construction of a polyclinic, the value is
0.21, which means a more stable project environment.
The variability of the project environment is used to as-
sess risks and adapt the project management strategy.

The variability of the project environment was de-
termined as follows. The frequency of changes in the

Malanchuk et al.

main components of the project environment for indi-
vidual healthcare projects during the six months of their
implementation was taken into account. This included
changes in funding, availability of resources, technolog-
ical changes, changes in legislation, and changes in the
project team. The results obtained from the example of
the district hospital reconstruction project are present-
ed in Table 2.

Table 2. Results of the assessment of the components
of the changing project environment of the district hospital reconstruction project (as of 2023)

Month Financing Availability of resources Technologies Legislation Project team
1t month Change No changes No changes No changes Change
2" month No changes Change Change No changes No changes
3 month Change No changes No changes Change Change
4™ month No changes Change No changes No changes No changes
5% month No changes No changes Change No changes No changes
6™ month Change No changes No changes Change No changes

Source: compiled by the authors

Based on the data in Table 2, the number of chang-
es in each of the factors of the project environment un-
der consideration was calculated. It is established that
during the period under consideration there were 3
changes in financing, availability of resources - 2 chang-
es, technology - 2 changes, legislation - 2 changes, and
project team - 2 changes. Depending on the specifics of
each medical project, the weight of the influence of each
of the factors of the project environment under consid-
eration is taken into account. In particular, funding - 0.4,
availability of resources - 0.2, technology - 0.15, legisla-
tion - 0.15, and project team - 0.1.

Substituting the corresponding values into formula
(12), the quantitative values of the coefficients of varia-
bility of the project environment during a given period
of implementation of a medical project are obtained.
The total weighted number of changes in the project
environment for the project of reconstruction of the dis-
trict hospital is:

It has been established that taking into account the
weight of each factor of the project environment, the
weighted frequency of changes in the main factors of
the project environment is 0.4 (changes per unit of time,
i.e. per month). Similarly, calculations were made to de-
termine the variability of the project environment for
other medical projects under consideration.

As a result of using the proposed decision sup-
port system, priority projects for the creation and de-
velopment of medical institutions in the region were

identified using the initial data presented in Table 1, and
the graphs presented in Figures 6-8 were obtained.

The obtained graph of the budget structure of pro-
jects for the creation and development of medical insti-
tutions in the region (Fig. 6) makes it possible to analyse
the share of funding received from different sources.
It has been established that all the projects under con-
sideration are largely dependent on public funding. In
addition, the second most important source is the lo-
cal budget, which provides funds to finance projects for
the creation and development of healthcare facilities
in the region. Project managers should look for addi-
tional sources of funding if the state budget is limited.
In addition, strategies should be developed to attract
the private sector to participate in project financing.
The costs of creating benefits are equal to the project
budget, and the benefits of the project reflect the val-
ue that stakeholders receive from each project (Fig. 7).
The presented schedule of benefits and costs of imple-
menting projects for the creation and development of
healthcare facilities in the region provides for the iden-
tification of projects with the highest benefit-to-cost
ratio. This helps to identify the most effective projects,
such as the reconstruction of the district hospital and
the construction of a polyclinic. At the same time, the
analysis of project implementation costs will help de-
termine their feasibility. In particular, it was found that
the polyclinic construction project requires significant-
ly more costs compared to the project reconstruction
of the rayon hospital at a lower cost. Therefore, if the
budget is limited, the project to reconstruct the Rayon
Hospital should be preferred (Fig. 8).
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Figure 7. Budget structures of projects for the creation and development
of healthcare facilities in the region, USD (as of 2023)

Source: developed by the authors
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Figure 8. Histogram of priority projects for the creation
and development of medical institutions in the region sorted by their value (as of 2023)

Source: developed by the authors

As a result, a schedule of priority projects for the
creation and development of medical facilities in the re-
gion was obtained, sorted by their value. It was deter-
mined that the reconstruction of the district hospital has
the highest value (2.0). The benefits of this project are
twice as high as the costs of its implementation. The pro-
jects to build a polyclinic and develop an oncology center
have high values close to 2.0, which also indicates high
efficiency. Establishing a children’s clinic has the lowest
value (1.333), but is still profitable to implement. The
results indicate that the highest value projects are the

reconstruction of the rayon hospital and the construc-
tion of a polyclinic, which are prioritised for priority
funding and implementation. They will bring the great-
est benefits to the stakeholders at the optimal cost of
their implementation. Project managers should priori-
tise and give preference to projects with the highest val-
ue, maximising stakeholder benefits at the lowest cost.
In general, the identification of priority projects for
the creation and development of healthcare facilities in
the region using the proposed decision support system
enables project managers to obtain information about
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them, which allows them to focus on higher-priority pro-
jects to quickly obtain benefits for stakeholders. Based
on the analysis, project managers make decisions about
the need to find and attract additional sources of fund-
ing to ensure the stability of project budgets. Conduct-
ing a cost-benefit analysis for stakeholders is the basis
for improving the efficiency of using available resources.
These recommendations will help project managers to
effectively manage healthcare facility creation and de-
velopment projects, ensuring maximum benefit for the
region’s stakeholders at the optimal cost of resources.

The study developed a decision support system
(DSS) to identify priority projects for the development
of medical facilities in a hospital district. This system is
designed to improve the accuracy and quality of man-
agement decision-making by project managers in a re-
source-limited environment. H. Hu et al. (2016) argued
that one of the tools to improve the accuracy and quali-
ty of management decisions is DSS. They are important
tools for improving management decision-making pro-
cesses, including in the healthcare sector. DSSs provide
the ability to comprehensively analyse a large amount of
data, model possible development scenarios, and assess
the impact of various factors in the project environment.
Implementation of the DSS allows taking into account fi-
nancial constraints, population needs, infrastructure ca-
pacities, and other aspects that are crucial for successful
planning of healthcare facilities development. Analysing
scientific papers, it have identified both common fea-
tures and differences with the results of other studies
in this area. For example, H.C. Lin et al. (2021) discussed
the implementation of a patient management system
in the clinical practice of Chinese medicine, focusing on
the digitalisation of healthcare services. Although, this
study aimed to create tools for prioritising projects, both
papers emphasised the importance of technological
solutions for improving healthcare services. However, in
contrast to the approach taken in this paper, H.C. Lin et
al. (2021) focused on aspects of patient management
rather than systematic project analysis.

The work of B.F.F. Rodrigues et al. (2020) focused
on risk assessment of investments in biofuel projects,
reflecting the importance of risk management. D. Bena-
vides et al. (2024) also analysed approaches and plat-
forms for analysing and presenting data that facilitate
effective energy management and decision-making. The
DDS also takes into account risks, but this study focused
on healthcare projects, which requires a more compre-
hensive approach to analysing the project environment.

The author K. Burdyka (2023) examined models for
creating community fire suppression projects, focusing
on the practical aspects of project implementation. Al-
though, the paper illustrated the importance of a sys-
tematic approach to project management, this article
suggests other mechanisms for setting priorities in
healthcare facilities, which underlines the uniqueness
of the study.
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Researchers Y. Zheng et al. (2023) studied eight
OHMC hospitals planned for construction based on the
conditions and potential of several districts in terms of
economies of scale. The authors concluded that hospital
expansion can contribute to the group’s development,
but it can also create problems, such as rising costs, in-
creased management and operating costs, inefficient
allocation of medical resources, and unbalanced devel-
opment. A. Vallee & M. Arutkin (2024) noted that virtual
hospitals offer an effective solution to many systemic
problems, including rising costs and increased workload
for healthcare professionals.

Researchers Y. Wang et al. (2024) presented a neu-
ral network-based model for predicting and estimating
head injury parameters in children. Although the main
focus of their study is on risk assessment, the use of
neural networks for prediction is a common approach
in this study. This work also used prediction models, but
unlike the study by Y. Wang et al. (2024), the presented
system is aimed at identifying priority projects of hospi-
tal districts rather than individual risks.

The systematic review by D. Johnson et al. (2024)
examined clinical decisions that promote genetically
targeted medicine. This study demonstrated how new
technologies can improve treatment outcomes, but they
do not focus on management decisions in the direction
of health facility development projects. In contrast, the
DSS, as outlined in this paper, focuses on project envi-
ronment factors that influence project prioritisation.

The study by M. Gholamzadeh et al. (2023) em-
phasised the importance of knowledge in supporting
clinical decision-making to improve adherence to ev-
idence-based medicine in the treatment of chronic
diseases. The authors focused on improving medical
practice through the use of knowledge, which partially
coincides with results of this research. However, this
work is more focused on managerial aspects and identi-
fying priority projects in the healthcare sector.

Thus, the study adds to the existing knowledge in the
field of project management by creating a decision-sup-
port system for healthcare. The authors focused on iden-
tifying priority projects for the development of medical
institutions in the hospital district, which makes the re-
sults an important contribution to project management.

Conclusions

The proposed system-value approach to the multifac-
torial evaluation of medical projects, their integration
with strategic goals, and taking into account the adap-
tive project environment allows to comprehensively
identify priority projects for the development of med-
ical institutions in a hospital district. This approach
was based on the principles of comprehensiveness,
transparency, value and adaptability, which allow for
effective evaluation of priority projects in the hospi-
tal district. This approach makes management deci-
sion-making on priority projects more informed and
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focused on the real needs of the population, which
contributes to improving the quality of healthcare ser-
vices. This approach significantly reduced the risks of
inefficient use of resources and ensures the sustaina-
ble development of medical institutions.

The substantiated algorithm of the management
process of identifying priority projects for the creation
and development of medical institutions in the region
involved 12 steps that allow project managers to sys-
tematically select priority projects. The algorithm includ-
ed the stages of data collection and analysis, assess-
ment of benefits and costs, and identification of risks
associated with each healthcare project. With this clear
structure, project managers can make management
decisions based on objective data and quantitative in-
dicators, which ensures transparency and clarity of the
process. This is especially important in a resource-con-
strained environment where every decision needs to be
as well-founded as possible.

Based on the proposed system-value approach
and algorithm, a decision support system was created.

(Frontend) developed using HTML and CSS for markup
and styling of pages, as well as JavaScript for the dy-
namic addition of medical projects to the list, event pro-
cessing, and sending requests to the server. To make it
easier to work with DOM elements, jQuery was used,
and Chart.js was used to build graphs and visualise the
results of identifying priority projects for the creation
and development of medical facilities in the region. The
proposed decision support system facilitates the iden-
tification of priority projects in the hospital district. Fur-
ther research should be carried out using the developed
decision support system to assess the relationships be-
tween the components of the project environment and
determine their impact on the priority projects for the
creation and development of medical institutions in the
hospital district.
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AHoTanifa. AKTYanbHICTb  JOCAIAXKEHHSA MONArae y BUPILLEHHI HAyKOBO-MPUKAAAHOI 33aAadi CTBOPEHHS
iHCTPYMEHTapito AN1A BU3HAYEHHA NPIOPUTETHUX MPOEKTIB PO3BUTKY MEAUYHUX 3aKNaAiB rocrniTaabHOro okpyry.
MeToto cTaTTi 6yN0 06rpyHTYBAHHS CUCTEMHO-LIHHICHOTO NiAX04y Ta po3pobKa Ha MOro OCHOBI CUCTEMU MIATPUMKMN
NPUAHATTSA pilleHb ANA BU3HAYeHHA MPIOPUTETHUX MPOEKTIB CTBOPEHHS Ta PO3BUTKY MeAMYHUX 3aknagis. Y
po60Ti 6yN10 BUKOPUCTAHO METOAN CUCTEMHO-LIHHICHOrO aHanisy, 6aratogakTopHOI OLHKM MeANYHNX MPOEKTIB,
KOMM'IOTEPHOro MOJAEeNoBaHHA. AHaNi3 HaykoBMX Mpalb MOKasas, WO po3pobKa cUcTeMU NIATPUMKN pilleHb
AN NPIOPUTETHUX MPOEKTIB MeAUYHMNX 3aKNagiB rocniTanbHOro oKpyry € BaX/IMBUM 3aBAaHHAM, fke noTpebye
CUCTEMHO-LiHHICHOrO Migxo4y ANns KOMMJIEeKCHOro ynpasaiHHA. O6rpyHTOBAHO [AOLUiNbHICTL Ta 0OCOBGAMBOCTI
CUCTEMHO-LIHHICHOrO MniAxody, SKWA [O3BONSE KOMMIEKCHO BW3HaYaTW MPIiOPUTETHI MPOEKTU ANA PO3BUTKY
MeANYHMX 3aKNajiB y rocnitasibHOMYy OKpysi. PO3pobneHunii anropuTM ynpasBAiHCLKOro NpoLecy BU3HAYeHHS
NPIOPUTETHNX NPOEKTIB CTBOPEHHS Ta PO3BUTKY MeAUYHMNX 3aKNajiB perioHy 6a3yeTbCs Ha 3anpornoHOBAaHOMY
CUCTEMHO-LiHHICHOMY Migxogi i nepegbadae BUMKOHAaHHA 12 KpokiB. BiH A03BONAE MPOEKTHUM MeHenXepam
NPULWBUALLINTL MpoLec BUH6OPY NPIOPUTETHUX MEAUYHUX MPOEKTIB. Ha OCHOBI 3anNpoONOHOBaHOrO CUCTEMHO-
LiHHICHOrO NigxoAy Ta anropuTMy po3pobeHo cnuctemMy NigTPUMKN MPURHATTA pilleHb. ApXiTekTypa L€l cnctemmn
NiATPVMKN NPUAHATTA pilleHb nepejbadac KNieHTCbKy YacTuHY (Frontend). BoHa po3pobieHa i3 BUKOPUCTaHHAM
HTML Ta CSS gna po3MiTky i cTUni3alii CTOpiHKK, a TakoxX JavaScript ana AMHaMiYHOro AOAAaBaHHA MeAVNYHUX
NPOEKTIB A0 CNNCKY, 06POBKM MNOAiiA, a TaKOX HaACUNAaHHA 3aNnTIB Ha cepBep. BukopucTaHo jQuery Ans 3pyyHiLlloro
MaHinynoBaHHA eneMeHTaMm DOM Ta Chart.js ana nobyaosu rpadikie i Bisyanisauii pe3ynbTaTiB BU3HAUYEHHSA
NPIOPUTETHNX MPOEKTIB CTBOPEHHSA Ta PO3BUTKY MeAUYHUMX 3aKajiB perioHy. BUKOpMUCTaHHSA 3anponoHoBaHol
cMcTeMn MIATPUMKN MPURHATTA pilleHb AAa 33aAaHOro MpOEKTHOro cepefoBulla 3abesneynsio BU3HAYEHHS
NPIOPUTETHNX NPOEKTIB CTBOPEHHA Ta PO3BUTKY MEANYHUX 3aKNadiB perioHy. MpakTnyHa LiHHICTb AOCiIAKEHHS
NONATa€E y BMPOBaKEeHHI CUCTEMU MIATPUMKN MPURAHATTA pilleHb, fKa A03BONSE MPOEKTHUM MeHeXepam
BM3HAYaTX MNPIOPUTETHI MPOEKTU CTBOPEHHA Ta PO3BUTKY MeAMYHUX 3aKNajis, WO NigBULLYE edeKTUBHICTb
YyNpaBAiHCbKMUX PilleHb Ta ONTUMI3YE BUKOPUCTAaHHSA pecypciB y chepi OXOpoHU 340pOB'A

KArouoBi cAoBa: ynpasiiHHA NPOEKTaMK; CTpaTeriyHe njaHyBaHHS; CUCTEMHO-LiHHICHWIA MiAXid;, nepLlioYeprosi
MeANYHI NPOEKTN; MPOEKTHE CepesoBuLLEe
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