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METHODOLOGY FOR THE DEVELOPMENT AND APPLICATION
OF CLINICAL DECISIONS SUPPORT INFORMATION TECHNOLOGIES
WITH CONSIDERATION OF CIVIL-LEGAL GROUNDS

Currently, there are no clinical decision support information technologies (CDSIT) that would consider civil-
legal grounds when forming a decision for clinicians. Therefore, the design, development, and implementation
of CDSIT, which considers civil-legal grounds when forming decisions, are actual problems. Methodology for
the development and application of knowledge-driven, rule-based, clinical decisions support information tech-
nologies with consideration of civil-legal grounds has been developed, which provides a theoretical basis for
developing clinical decisions support information technology with consideration of civil-legal grounds and par-
tial CDSITs regarding the possibility of providing medical services of a certain type. In addition to the conclusion
about the possibility or impossibility of providing certain medical services, the developed methodology ensures
the presence of all essential terms (from the viewpoint of civil law regulation) in the contract for the certain
medical service's provision and/or the data on potential patients for the provision of such a service, as well as
minimization of the influence of the human factor when making clinical decisions. It is advisable to evaluate the
CDSITs with consideration of civil-legal grounds, developed according to the proposed methodology, from the
viewpoint of the correctness of the decisions generated by them, as well as from the viewpoint of their usefulness
for clinics. In this paper, experiments with the methodology-based CDSIT regarding the possibility of performing
a surrogate motherhood procedure with consideration of civil-legal grounds were conducted. Such experiments
showed the correctness of the generated decisions at the level of 97 %. Experiments also demonstrated the use-
fulness of such IT for clinics from the viewpoint of eliminating adverse legal consequences, as they might arise
due to violation or disregard of legal, and moral and ethical norms.

Keywords: methodology; information technology (IT); clinical decision support; clinical decision support infor-

mation technologies (CDSIT); civil-legal grounds.

1. Introduction
1.1. Motivation

Every year, information technologies (ITs) in med-
icine find more and more applications. The need to use
large and constantly growing amounts of information
when solving diagnostic, therapeutic, statistical, manage-
rial, and other tasks is the reason for the intensification of
the use of information technologies in medical institu-
tions today [1, 2].

Modern information technologies in medicine are a
set of methods and means for processing medical data for
the creation, use, storage, transmission, and protection of
an information product [3, 4].

Information technologies can improve the work of
the healthcare system thanks to organizational changes,
make it accessible to the population, and increase the trans-
parency of the activities of medical institutions. Addition-
ally, ITs are able to increase the efficiency and quality of
the provision of medical services, reduce financial costs
for their provision, shorten the period of examination and
treatment of patients, organize and save the working time

of clinicians, and provide consultation support for clini-
cians. ITs will intensify the integration of the healthcare
system of individual countries into the global medical in-
formation space, which allows clinicians to effectively and
quickly communicate with each other, have access to med-
ical archives and libraries, and interact with different med-
ical equipment [5, 6].

The modern development of medicine provides the
clinician with a huge number of various diagnostic and
treatment methods, medicines, etc. When using them, the
clinician must consider a wide variety of factors — from
the indications/contraindications of the method/tool de-
pending on the characteristics and health status of the pa-
tient to the compatibility and strengthening/weakening of
the effect of certain methods/tools when used together.
When prescribing examination and treatment, the clini-
cians must consider all these features and draw on their
own experience and knowledge, as well as multi-volume
clinical guidelines. Considering the rapid growth of the
amount of knowledge in medicine and the impossibility
of increasing the time for making an appropriate deci-
sion, it becomes difficult for the clinicians to make accu-
rate and timely decisions. As a result, there is an increase
in medical errors [7-9].
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1.2. State-of-the-Art

One of the most promising and effective methods of
preventing such medical errors is the implementation of
clinical decisions support information technologies.
These are the medical information technologies designed
to help clinicians and other medical specialists work with
tasks related to clinical decision-making through the joint
analysis of the results of clinical studies with the data of
a specific patient. Such ITs can help the clinician make
an accurate and timely decision based on the analysis of
available information, improve the quality of the pro-
vided medical care, and reduce the number of medical
errors. The clinician must interact with the used clinical
decision support information technology (CDSIT), using
both their own knowledge and experience and infor-
mation provided by the information technology [10, 11].

For example, the developed in [12] ontology-based
clinical decision support system (CDSS) for diabetes im-
proves the medical services' efficiency and quality, the
efficiency of diagnosis and treatment, enhances automa-
tion and helps generate the correct treatment recommen-
dations.

CDSS for predicting coronary artery stenosis in pa-
tients with suspected coronary heart disease, developed
in [13], is a noninvasive, accurate, and cost-effective al-
ternative for evaluating the state of patients, suspected
coronary heart disease by distinguishing the coronary ar-
tery stenosis.

CDSS for hypertension medication based on a
knowledge graph, developed in [14], helps in the imple-
mentation of the convenient and intuitive hypertension
medication and knowledge management by applying
knowledge from the knowledge graph.

Surgical decision support systems, reviewed
in [15], consider surgical literature and use for facilitat-
ing the surgical care delivery. Al-based patient-specific
CDSS for osteoarthritis patients concerning surgical knee
and hip replacement necessary, developed in [16], en-
hances the involvement of the patient in decisions, clini-
cal decision support, and their cost-effectiveness.

Ontology-based CDSS OntoPharma, proposed
in [17], implements in a hospital setting and reduces pre-
scribing medication errors through the representation of
the medication knowledge in a more intuitive and main-
tainable form.

Machine learning-based CDSS in orthodontic treat-
ment planning, proposed in [18], ensures reduced error,
good accuracy, and inter—intra clinician variability.

CDSS for the identification of chronic obstructive
pulmonary disease, proposed in [19], is an effective and
convenient solution, which helps identify patients with
chronic obstructive pulmonary disease in primary health
institutions.

CDSS for diagnosis of meniscal injury using mag-
netic resonance images, developed in [20], detects me-
niscal injury, provides high specificity and sensitivity, fa-
cilitates the diagnosis of meniscal injuries, provides the
structured report of meniscus rupture, and saves time for
magnetic resonance images reading by clinicians.

CDSS for breathlessness, reviewed in [21], improve
diagnosis, help follow the guideline recommendations,
improve clinical outcomes, and promote non-pharmaco-
logical interventions.

CDSS for dengue, developed in [22], is based on
fuzzy cognitive maps, evaluates the clinical and labora-
tory data about the dengue signs and symptoms, and clas-
sifies or predicts the severity of dengue.

CDSS for evaluating suspected monkeypox infec-
tion, proposed in [23], helps in the diagnostic of monkey-
pox infection and in the triage of the potential monkey-
pox patients.

Evaluation of CDSS for detection of patients from
the risk group after kidney transplantation, developed
in [24], helps detect more patients at risk for graft failure
by detecting the partially different patients at risk com-
pared to clinicians.

Knowledge-driven CDSS RAPID for reducing the
time on appropriate antimicrobial therapy in patients with
bloodstream infections, described in [25], detects
whether there is an antimicrobial agent-pathogen mis-
match when positive blood culture result and is an effec-
tive tool.

As the review of the known CDSS and CDSIT
showed, there are currently a large number of modern so-
lutions in various fields of medicine that have considera-
ble potential and many benefits for clinical practice.
When making clinical decisions, the clinician often must
consider not only medical aspects but also civil law
grounds that allow or do not allow them to perform this
or that medical procedure depending on the existing cir-
cumstances [26-30]. Failure to consider or violation of
civil law norms by the clinic when providing medical ser-
vices leads to adverse legal consequences — up to lawsuits
regarding the illegality of this or that medical procedure.
Sometimes medical clinics hire lawyers to advise on the
legal basis for making certain clinical decisions, but usu-
ally patients borne the lawyer's services due to the in-
crease in the cost of certain clinical services.

As the review of known CDSS and CDSIT showed,
currently, there are no clinical decision support infor-
mation technologies that would consider civil-legal
grounds when forming a decision for some clinicians.
Therefore, the design, development, and implementation
of CDSIT, which considers civil-legal grounds when
forming decisions, is an actual problem.



Intelligent information technologies

35

1.3. Objective and approach

There are 2 types of CDSIT [31]: knowledge-driven
(based on scientific knowledge; consisting of an infor-
mation base of rules of the “if-then” type, a mechanism
of logical conclusion, and a mechanism of communica-
tion) and non-knowledge-driven (based on the results of
processing the collected statistical data using mathemat-
ical methods, for example, machine learning [32]). Con-
sidering the presence of clear civil-legal grounds that reg-
ulate the possibility of making this or that medical deci-
sion, on the basis of which it is possible and expedient to
build exactly the rules of the "if-then" type, the purpose
of our research is the development and application of
knowledge-driven, rule-based, clinical decisions support
information technologies with consideration civil-legal
grounds.

The following tasks should be solved to achieve the
set purpose:

1) to develop a decision-making criterion regarding
the provision/non-provision of certain medical services;

2) to develop a methodological basis for the semantic
analysis of data on potential patients and/or a contract for
the provision of certain medical services;

3) to develop a methodological basis for supporting
the clinical decision-making considering civil-legal
grounds;

4) to design a methodology for the development and
application of clinical decisions support information tech-
nologies with consideration civil-legal grounds.

So, the rest of the paper is structured as follows.
Section 2 is a description of the proposed modeling prin-
ciples and criterion for clinical decision-making with
consideration civil-legal grounds. Section 3 is devoted to
the development of the method of semantic analysis of
data about potential patients and/or a contract for the pro-
vision of certain medical services. Section 4 is devoted to
the development of the clinical decisions support method
with consideration of civil-legal grounds. Section 5 pre-
sents the designed methodology for the development and
application of clinical decisions supporting information
technologies with consideration of civil-legal grounds.
Section 6 provides the results of the proposed methodol-
ogy implementation and discussion about the proposed
methodology and the information technology developed
by it, and Section 7 provides the conclusions.

2. Modeling principles and criterion
of the clinical decision-making
with consideration of civil-legal grounds

The main source of information for the process of
supporting clinical decision-making with consideration

of civil-legal grounds is data on potential patients and/or
a contract for the provision of certain medical services.

Let AET be the set of absent essential terms in the
data on potential patients and/or the contract for the pro-
vision of certain medical services.

Let's develop a decision-making criterion based on
the factors and principles on which the decision is based.
Considering the interests of all interested parties when
choosing the decision-making criteria, the obligation to
guarantee the safety of the medical service for the health
and life of potential patients, the obligation to guarantee
the legal safety of the medical service for clinicians make
the presence of all essential terms is mandatory. There-
fore, the criterion for clinical decision-making with con-
sideration of civil-legal grounds looks like this:

—if AET = O, then the provision of a certain medi-
cal service is possible;

—if AET #, then the provision of a certain med-
ical service is impossible.

Given the presented criterion of the clinical decision-
making with consideration of civil-legal grounds, for fur-
ther modeling, we will need a set-theoretic model of data
on potential patients and/or a contract for the provision of
certain medical services. Such a model is based on man-
datory essential terms and is represented in the form of the
set NET. The set NET is the set of necessary essential
terms in the data on potential patients and/or the contract
for the provision of certain medical services.

Considering the developed criterion of clinical de-
cision-making with consideration of civil-legal grounds
and the set-theoretical model of data on potential patients
and/or the contract for the provision of certain medical
services, let's perform modeling of the process of clinical
decisions support with consideration civil-legal grounds.

If PET is a set of essential terms present in the data
on potential patients and/or the contract for the provision
of certain medical services, then:

AET = NET\(NET nPET) . (1)

The general rule for deciding about the possibility
of providing certain medical services is as follows:

If AET=9¢
then "medical service is possible”, (2)
else "medical service is impossible"”

Based on the proposed model of the process of clin-
ical decisions support with consideration of civil-legal
grounds, detailed models of the processes of supporting
various clinical decisions with consideration of civil-le-
gal grounds can be developed.
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Additionally, the proposed model is a theoretical ba-
sis for developing a generalized method of semantic anal-
ysis of data about potential patients and/or contracts for the
provision of certain medical services and a generalized
clinical decisions support method with consideration of
civil-legal grounds, which, in turn, are the basis for de-
tailed methods of semantic analysis of data about potential
patients and/or a contract for the provision of certain med-
ical services, as well as detailed rules and methods of sup-
porting the adoption of various clinical decisions with con-

sideration civil-legal grounds.

3. Method of semantic analysis of data
about potential patients and/or contracts
for the provision of a certain medical service

The generalized method of semantic analysis of
data about potential patients and/or contracts for the
provision of certain medical services will be presented in
the form of the following scheme — Fig. 1.

i}
[

Data about potential
patients and/or contract
for the provision of a
certain medical service

Determination of the type of data or
contract (data about potential
parents, contract for the use of
reproductive technology; data about
the potential donor and recipient;
contract for the provision of
therapeutic services; contract for the
provision of dental services; contract
for the provision of medical
services; data about the person
intending to be vaccinated from
Covid'19)

Searching for each
mandatory
essential term from
the set NET

Not found l Found

Set of
Set of absent resent
essential p i
essential
terms (set terms (set
AET) K — 1 PET)
Verification

Fig. 1. Scheme of a generalized method of semantic
analysis of data about potential patients and/or contracts
for the provision of certain medical services

The proposed method consists in determining the
type of data or contract, after which a search is done for

each mandatory essential term for the data and/or con-
tracts of the determined type in the available data and/or
contract. On the basis of such an analysis, the formation
of a set of absent and present essential terms, which are
subject to verification, occurs.

During verification, the accuracy of the classifica-
tion of absent essential terms (the share of correctly clas-
sified absent essential terms among all essential terms as-
signed to this class) is calculated using the formula:

TP
TP+FP’

Precision =

®)

where TP — correctly classified essential terms (cor-
rectly assigned to the set of absent essential terms), and
FP — incorrectly classified essential terms (wrongly as-
signed to the set of absent essential terms).

On the basis on the proposed generalized method of
semantic analysis of natural-language data about poten-
tial patients and/or contracts for the provision of certain
medical services, detailed methods of semantic analysis
of various natural-language data about potential patients
and/or a contract for the provision of certain medical ser-
vices can be developed.

Additionally, the proposed method forms input data
for a clinical decisions support method with considera-

tion of civil-legal grounds.

4. Clinical decisions support method
with consideration of civil-legal grounds

The generalized clinical decisions support method
with consideration of civil-legal grounds consists of the
following general steps:

1) determination of the problem (the possibility of
providing a certain medical service from the viewpoint of
civil law regulation);

2) determination of decision-making criteria (the cri-
terion of the clinical decision-making with consideration
of civil-legal grounds, presented in Section 2);

3) generation of a decision based on the developed
criterion and the general rule for deciding about the possi-
bility of providing certain medical services (“the provision
of a certain medical service is possible™ or "the provision
of a certain medical service is impossible™);

4) implementation of the generated decision (in the
case of the decision "the provision of a certain medical ser-
vice is possible" — the provision of this medical service; in
the case of the decision "the provision of a certain medical
service is impossible" - finalization (if possible) of data on
potential patients and/or the contract for the provision of
medical services (for example, adding absent essential
terms to the contract or fulfillment of unsatisfied condi-
tions by potential patients);
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5) evaluation of the adopted decisions — this stage is
applied only in the presence of the set of adopted deci-
sions; to evaluate the adopted decisions, let's calculate the
correctness of the generated decisions about the impossi-
bility of certain medical services (the share of correctly
adopted decisions about the impossibility of a medical
service among all decisions assigned to this class) using

the formula:

Precision = i 4)
TPD+FPD

where TPD — correctly generated (correctly assigned to
the set of decisions about the impossibility of medical
service), FPD — incorrectly generated (incorrectly as-
signed to the set of decisions about the impossibility of
medical service).

Let's present a generalized clinical decisions sup-
port method with consideration of civil-legal grounds in
the form of a scheme — Fig. 2.

On the basis of the proposed generalized method,
detailed methods of supporting various clinical decisions
considering civil-legal grounds can be developed.

| [
|

Criterion and general rule for
making a decision about the
possibility of providing a
certain medical service

Set of absent
essential terms
(set AET)

" Yes

Provision of
certain

Provision of
certain

medical medical
service is service is
impossible possible

I

Provision of
medical
service

Finalization (if
possible) of data on
potential patients
and/or the contract
for the provision of
medical services

AN_N

Vi|N

Evaluation of
the adopted
decision

Fig. 2. Scheme of the generalized clinical decisions
support method with consideration of civil-legal grounds

5. Methodology for the development
and application of clinical decisions support
information technologies with consideration

of civil-legal grounds

On the basis of the developed model of the process
and method of clinical decisions support with considera-
tion of civil-legal grounds, the method of semantic anal-
ysis of data about potential patients and/or contracts for
the provision of certain medical services, let's develop a
methodology for the development and application of
knowledge-driven, rule-based clinical decisions support
information technologies with consideration civil-legal
grounds with the aim of forming the theoretical founda-
tions of such information technologies. The generalized
scheme of such a methodology is presented in Fig. 3.

1
1
Data about potential patients and/or contract ’ \
for the provision of a certain medical service

R < [

Methodology for the
development and application
of clinical decisions support
information technologies
with consideration
civil-legal grounds

pv4

Model of the process of clinical decisions support with
consideration civil-legal grounds

Generalized method of semantic analysis of data about
potential patients and/or contract for the provision of a

certain medical slervice

4
Generalized clinical decisions support method with
consideration civil-legal grounds

Conclusion on the possibility or impossibility of
providing a certain medical service

Fig. 3. Generalized scheme of the methodology
for the development and application of clinical
decisions support information technologies
with consideration of civil-legal grounds

Considering the fact that we are interested in con-
clusions about the possibility or impossibility of provid-
ing such medical services from the point of view of civil
law regulation: the use of appropriate reproductive tech-
nology (if impossible, the reason for the impossibility);
donations (if possible, a conclusion on the type of dona-
tion); transplantation (if possible, a conclusion on the
type of transplantation); the possibility or impossibility
of providing therapeutic, dental or general medical ser-



38

Radioelectronic and Computer Systems, 2023, No. 1(105)

ISSN 1814-4225 (print)
ISSN 2663-2012 (online)

vices (in the case of impossibility — the reason for impos-
sibility); about the necessity or optionality and the possi-
bility or contraindications for vaccination against
Covid'19, let's develop a detailed scheme of the meth-
odology for the development and application of
knowledge-driven, rule-based clinical decisions support
information technologies with consideration of civil-le-
gal grounds — Fig. 4.

The developed methodology provides the theoreti-
cal basis for the development of clinical decisions sup-
porting information technology with consideration of
civil-legal grounds and partial clinical decisions support-
ing information technologies regarding the possibility of
providing medical services of a certain type (for example,
regarding the use of reproductive technologies, perform-
ing donation and/or transplantation, etc.). Integrating the
developed models and methods in the methodology for the
development and application of knowledge-driven, rule-
based clinical decisions support information technologies
with consideration of civil-legal grounds, in addition to the
conclusion about the possibility or impossibility of provid-
ing certain medical services, also ensures the presence of
all essential terms (from the viewpoint of civil law regula-
tion) in the data on potential patients and/or the contract
for the certain medical service's provision for the provision
of such a service, as well as minimization of the influence
of the human factor when making clinical decisions.

6. Case study, results
and discussion

Let's consider an example of the development and
application of knowledge-driven, rule-based clinical de-
cisions supporting information technology regarding the
possibility of performing surrogate motherhood with
consideration of civil-legal grounds. The authors pre-
sented the scheme of such information technology in this
paper [27]. Such information technology receives data
about potential parents (surrogate mother and biological
parents) and the surrogacy contract. According to the
method of semantic analysis presented in this paper, it
processes natural-language data, looking for all neces-
sary essential terms. On the basis of such an analysis, a
set of absent essential terms is formed, which the input
data is for the clinical decisions support method with con-
sideration the civil-legal grounds presented in this paper.
If the set of absent essential terms is empty, IT generates
a decision about the possibility of providing medical ser-
vices. If the set of absent essential terms is not empty, IT
generates a decision about the impossibility of providing
medical services, also provides the reasons for the impos-
sibility (missing essential terms), and offers users to fi-
nalize the data about potential parents and the surrogacy
contract, if it's possible.

Therefore, on the input of such CDSIT, we submit
the data about potential parents (surrogate mother and bi-
ological parents) and the surrogacy contract prepared by
one of the reproductive clinics of Khmelnytskyi
(Ukraine). In  the case under consideration,
a 25-year-old able-bodied woman, who has her own
healthy child and has no contraindications to pregnancy
and childbirth, and is not an egg donor, wants to become
a surrogate mother. The potential parents are a same-sex
couple (two able-bodied Swedish women aged 30), and a
woman is an egg donor. The reproductive clinic provided
all the necessary, complete, and reliable information
about the surrogacy service, about the conclusion of the
contract, which includes all possible consequences of un-
planned events during the provision of the service, and
the guarantee of the involvement of highly qualified med-
ical personnel in the procedure.

The method of semantic analysis processes the pro-
vided data, looking for every mandatory essential term
from the viewpoint of civil law regulation defined by the
authors in [27]. On the basis of such an analysis, a set of
absent essential terms AETsv = {"different gender of
spouses of potential parents", "potential parents are citi-
zens of a country where surrogacy is allowed"} is
formed. All of the remaining 34 essential terms were
found in the provided input data, so they were listed in
the set of present essential terms.

Let's calculate the accuracy of the classification of
absent essential terms:

TP 2

Precision=———=——=1
TP+FP 2+0

Therefore, for this case, the method of semantic
analysis worked with 100 % accuracy, correctly classify-
ing the essential terms contained in the provided input
data.

The clinical decisions support the method with con-
sideration of civil-legal grounds to analyze the set of ab-
sent essential terms. Since the set of absent essential
terms AETsw# @, CDSIT generates the decision "provi-
sion of medical service is impossible". Since the reason
for the impossibility of providing surrogacy has been be-
ing problems with potential parents that cannot be cor-
rected (same-sex couple and citizenship of a country
where surrogacy is prohibited), then finalization, in this
case, is impossible; therefore, a final decision is made
about the impossibility of performing the surrogacy pro-
cedure in such a case.

In the further application of such IT, 14 more cases
of the same reproductive clinic were considered. In 9
cases, a decision was generated about the impossibility
of performing the surrogacy procedure for various rea-
sons, and in 5 cases, a decision was generated about the
possibility of performing the surrogacy procedure.
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Methodology for the development and application of clinical decisions support
information technologies with consideration civil-legal grounds
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necessity/non-obligation and possibility/contraindication regarding vaccination against Covid'19

Fig. 4. Detailed scheme of the methodology for the development and application
of knowledge-driven, rule-based clinical decisions support information technologies
with consideration of civil-legal grounds
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After that, the decisions made were assessed by calculat-
ing the correctness of the generated decisions:

TPD _ 9 4o
TPD+FPD 9+1

Precision; =

Therefore, when processing 15 cases provided by one
reproductive clinic, the decision support method worked
with 90 % accuracy, incorrectly generating one decision
about the impossibility of performing the surrogacy proce-
dure.

In the further application of the proposed CDSIT,
another 176 cases provided by other reproductive clinics
in Khmelnytskyi and Lviv were considered. In 90 cases,
a decision was generated on the impossibility of perform-
ing the surrogacy procedure for various reasons, and in
86 cases, a decision was generated on the possibility of
performing the surrogacy procedure. After that, the
adopted decisions were evaluated again by calculating
the correctness of the generated solutions:

TPD 99

= =0.97.
TPD+FPD 99+3

Precision, =

Therefore, when processing 191 cases provided by
various reproductive clinics, the decision support method
worked with 97 % accuracy, incorrectly generating three
decisions about the impossibility of performing the sur-
rogacy procedure.

To be convinced of the practical value of the pro-
posed CDSIT, it is necessary to confirm the fact of im-
provement of the clinical workflow or results due to its
use. The CDSIT evaluation criteria depend on the pur-
pose of such technology — it is advisable to evaluate the
CDSITs with consideration of civil-legal grounds, devel-
oped according to the proposed methodology, from the
point of view of the correctness of the decisions gener-
ated by them, as well as from the viewpoint of their use-
fulness for clinics.

As it was determined above, the correctness of the
decisions made by the proposed CDSIT regarding the
possibility of performing the procedure of surrogate
motherhood, with consideration of civil-legal grounds, is
currently 97 % after processing 197 different cases.

To determine the usefulness of CDSIT regarding
the possibility of performing the procedure of surrogate
motherhood with consideration of civil-legal grounds for
reproductive medicine clinics, let's consider the cases an-
alyzed by IT. From 191 analyzed cases, only 91 cases
generated a decision on the possibility of the surrogate
motherhood procedure; therefore, only 91 procedures
were allowed from the viewpoint of civil law regulation,
and the remaining 100 cases (more than half of all con-
sidered cases) had omissions or violations of certain civil
law norms (Fig. 5).

Medical service "Surrogate motherhood"

7

» Civil-legal grounds are considered

= Civil-legal grounds are not considered

Fig. 5. Demonstration of the usefulness for clinics
of CDSIT regarding the possibility of surrogate
motherhood with consideration civil-legal grounds

Therefore, 100 considered applications for the sur-
rogacy procedure either had problems in terms of non-
fulfillment of essential legal conditions by potential bio-
logical parents and/or surrogate mothers, i.e., were not
even subject to finalization or required revision in terms
of adding the essential terms to the surrogacy contract.
Therefore, without the application of the proposed
CDSIT regarding the possibility of surrogate motherhood
with consideration of civil-legal grounds, only 91 surro-
gacy procedures (47.6 %) would be correct from the
viewpoint of civil legislation. Provision of surrogacy ser-
vices in the other 100 cases (52.4 %) would certainly lead
to adverse legal consequences, lawsuits, and, given the
essence of the surrogacy procedure, a violation of moral
and ethical standards.

7. Conclusions

Currently, there are no clinical decision support in-
formation technologies (CDSIT) that would consider
civil-legal grounds when forming a decision for clini-
cians. Therefore, the design, development, and imple-
mentation of CDSIT, which considers civil-legal grounds
when forming decisions, is an actual problem.

Considering the presence of clear civil-legal
grounds that regulate the possibility of making this or that
medical decision, on the basis of which it is possible and
expedient to build exactly the rules of the "if-then" type,
the purpose of our research is the development and ap-
plication of knowledge-driven, rule-based, clinical deci-
sions support information technologies with considera-
tion civil-legal grounds.

The model of the process of clinical decisions sup-
port with consideration of civil-legal grounds is pro-
posed, on the basis of which the detailed models of the
processes of supporting various clinical decisions with
consideration of civil-legal grounds can be developed
and that is a theoretical basis for developing a generalized
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method of semantic analysis of data about potential pa-
tients and/or contract for the provision of certain medical
services and a generalized clinical decisions support
method with consideration civil-legal grounds.

The generalized method of semantic analysis of nat-
ural-language data about potential patients and/or con-
tracts for the provision of certain medical services is pro-
posed, on the basis of which detailed methods of seman-
tic analysis of various natural-language data about poten-
tial patients and/or a contract for the provision of certain
medical services can be developed and that forms input
data for a clinical decisions support method with consid-
eration civil-legal grounds.

The generalized clinical decisions support method
with consideration of civil-legal grounds is proposed, on
the basis of which the detailed methods of supporting
various clinical decisions considering civil-legal grounds
can be developed.

On the basis of the developed model and methods,
the methodology for the development and application of
knowledge-driven, rule-based, clinical decisions support
information technologies with consideration of civil-legal
grounds has been developed, which provides a theoretical
basis for developing clinical decisions supporting infor-
mation technology with consideration civil-legal grounds
and partial CDSITs regarding the possibility of providing
medical services of a certain type.

In addition to the conclusion about the possibility or
impossibility of providing certain medical services, the
developed methodology ensures the presence of all es-
sential terms (from the viewpoint of civil law regulation)
in the data on potential patients and/or the contract for the
certain medical service's provision for the provision of
such a service, as well as minimization of the influence
of the human factor when making clinical decisions.

It is advisable to evaluate the CDSITs with consid-
eration of civil-legal grounds, developed according to the
proposed methodology, from the viewpoint of the cor-
rectness of the decisions generated by them, as well as
from the viewpoint of their usefulness for clinics.

The performed assessments of the CDSIT's regard-
ing the possibility of performing a surrogate motherhood
procedure with consideration of civil-legal grounds, de-
veloped on the basis of the proposed methodology,
showed the correctness of the generated decisions at the
level of 97 % and the usefulness of such IT for clinics
from the viewpoint of eliminating adverse legal conse-
quences, as they might arise due to violation or disregard
of legal and moral and ethical norms.

Future research. The authors' future research will
be aimed at the realization and implementation of general
knowledge-driven, rule-based clinical decisions support
information technologies with consideration civil-legal
grounds. Additionally, the authors will deal with the reali-
zation and implementation of the partial clinical decisions

support information technologies regarding the possibil-
ity of providing medical services of a certain type (in par-
ticular, regarding the surrogate motherhood possibility;
the in-vitro fertilization possibility; the donation and
transplantation possibility; regarding the possibility or
impossibility of providing therapeutic, dental or general
medical services; regarding the necessity or optionality
of vaccination against Covid'19 and the possibility or

contraindications for vaccination against Covid'19).
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METOJOJIOI'TA PO3POBJIEHHSA TA 3ACTOCYBAHHSA
THOOPMAIIMHUX TEXHOJIOTTHA MMIATPUMKH MPUVUHATT A KJITHIMHAX PINIEHD
3 BPAXYBAHHSIM HUBIJIbHO-IIPABOBUX IIIICTAB

€nuzasema I'namuyx, Temana I'oéopyuienko,
Olga Iasnosa

Hapasi BigcyTHi iHQopMaiiiHi TEXHOIOTIT MATPUMKY NpuiHATTS KiiHigauX pimens (ITTIIIKP), ski 6 Bpaxo-
BYBaJIM IUBUILHO-MIPABOBI MiJICTABU MpH (JOPMYBAHHI TOTO YM 1HIIOTO PIllICHHs sl KIiHIIMCTa. Bigrak mpoekTy-
BaHHS, po3podienHs Ta immuremenTartist [TIIIIKP, ski BpaxoByrOTs IIMBIIEHO-TIPABOBI MiJICTaBH IpU (OPMYBaHHI pi-
IIeHB, € aKTyaJIbHOIO MPOo0IeMOI0. Po3pobiieHo MeTomoIIorito po3po0ieHHs Ta 3aCTOCYBaHHS 3HAHHEBUX, 0a30BaHIX
Ha TpaBWIax, iHQOPMAIIITHIX TEXHOJOTIH MATPUMKH IPUHHATTS KIIHIYHUX PIIIEHb 3 BpaXyBaHHSIM IMBLIEHO-TIpa-
BOBHX IIiJICTaB, SIKa JJa€ TEOPETHUHI 3acaiu AJIs MOOYJOBH 3aralibHOI iH(OpMAIiiHOI TeXHOMOTI] miATPUMKH TIPHii-
HATTA KITiHIYHUX PillleHb 3 BpaXyBaHHSIM IIUBLTHHO-TIPABOBUX IIiICTaB Ta YaCTKOBUX 1H(POPMAIHHIX TEXHOJOT1H mia-
TPUMKH NIPUAHSATTS PillleHb MO0 MOXJIMBOCTI HaJJaHHS MEINYHHX ITOCIIYT NIeBHOTo THITY. KpiM BUCHOBKY IO MOX-
JTUBICTh A00 HEMOYKIIMBICTh HaJJAHHS TIEBHOI MEAMYHOI TIOCTYTH, PO3pO0IIeHa METOMOIIOTiS 3a0e3neuye TaKOXK TrapaH-
TYBaHHS HASBHOCTI BCIX iCTOTHHX YMOB (3 TOYKH 30py IHUBUTFHO-TIPABOBOTO PETYINIOBAHHS) y MaHUX PO MOTECHIIIH-
HUX TAIIEHTIB Ta/a00 TOTOBOPi 3 HAAAHHS MEBHOI MEIUYHOI TIOCTYTH IS HaJaHHS TAKOi IOCITYTH, a TAKOX MiHIMi-
3aIif0 BIDIMBY JIIOACHKOTO (PaKTOPY MPHU MPUHHATTI METUYHUX pilieHb. Po3pobiieHi 3a JaHOI METOAOIMOTi€E0 iHpOp-
MaIliifHi TeXHOIOT1i TATPUMKH IPUHHATTS KIIHIYHAX PIlICHb 3 BPaXyBaHHSM IMBITEHO-TIPABOBHX ITiJICTAB TOLILIHHO
OIIIHIOBATH 3 TOYKH 30Dy, BIACHE, KOPEKTHOCTI TEHEPOBAHUK HUMH PIllIeHb, @ TAKOXK 3 TOYKHU 30PY iX KOPUCHOCTI IS
kiiHik. [IpoBeneni oriaku [TTINIKP mon0 MoXIIMBOCTI BUKOHAHHS MIPOIIETypH CYpPOraTHOIO MATEPHUHCTBA 3 BPaxXy-
BaHHSM LMBUILHO-NIPABOBUX IIiJICTaB, PO3pO0IEHOI Ha OCHOBI 3aIPOIIOHOBAHOI METOAONOT], TIOKa3aJIl KOPEKTHICTh
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TeHEepOBaHMX pillieHb Ha piBHI 97 % Ta KopuCHICTH Takoi IT [uIst KITiHIK 3 TOYKH 30pY YCYHEHHS! HECTIPHSATIINBUX FOPH-
JMYHUX HACIIJKIB, SIK O MOTJIM BUHHKHYTH Yepe3 MOpYIIeHHs a00 HeBpaxXyBaHHs IOPUANYHUX T4 MOPAJIbHO-ETHYHHUX
HOpM.

Karouosi ciioBa: merozmonoris; iHpopmarniitna Texnonoris (IT); miaTpumMka NIpUAHSTTS KITHIYHUX pillleHb; iH-
(opmariiiiHa TeXHOIOTIS MATPUMKH MPUHAHATTS KiaiHiyHKX pimieHs (ITIIITKP); nuBinsHO-TIpaBi OCHOBH.
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