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Coepa oxoponu 300po6’s € npiopumemnoto 6 depacasnomy eumipi. Bio epexmusrnocmi Qynxuyionysanms
Mepedci 3aKaadie 0xXopoHu 300P06’st 3aneNCUms 0CMYNHICMb Ma AKicmb meduunux nociyz. Onmumizayis Oisiin-
nocmi 3axiadia 0xoponu 300p06’s 3 Memoio 3a0060JeHIA NOMped HACeNeHHS 8 MeOUUHUX NOCAY2AX € BANCIUBOIO
sadauero. Pospobxa i enposadiceniss indopmMauitinux mexnoiozii 6 npouecu NPULHAMMmMs YynpasiincoKux piulets
npu ubomy 003604UMb NideUWUMU IX ehexmusnicmo.

O6’ckmom docrioxcenis € npouecu iHpOPMAUiHO-AHAIIMUYHO20 CYNPOBOOY NPULHAMMS YNPACIIHCOKUX Di-
wens w000 KIEHMOoOPieHmosanoi onmumizauii 0iaavnocmi 3axiadie 0Xopou 300P08’st 8 YMOBAX HECUIHAUEHOCTL.
Taxuii cynposio neodxionuil 0ns 3abe3neueris epexmusnozo ananidy HaseHUX OAHUX, 6PAXYEANHL CUMYAUIIHOL ma
ingpopmayitinoi nesusHauenocmi ma GoOpMyYSaAnHs Ha 0CHOBL Yb020 MHONCUHU eexmusnux piuens. Ocobausicmio
Oanoi npobaemu € me, wo npu ii supiwenni 1eodXiono anarizyeamu ma pooumu GUCHOBKU 1A 0CHO8] 0aHUX Pi3HOL
npupoou: ax paxmuunux oanux npo JiAAbHicmy 3axiadis 0xXoponu 300p06’s 6 pisni nepiodu uacy, pe3yivmamis
anKemnux 0anux npedcmasHuKié Pi3Hux COUIAIbHUX Zpyn, Max i 6UCHOBKI6 eKcnepmie.

B x00i docnidacenist BUKOPUCTNOBYBANUCS 3G2ATbHOHAYKOBL MEMOOU, MEMOOU MAMEMATUUHOZ0 MOOCTIOBANISL,
a maxoc cucmemnutl nioxio. /[is epexmusnozo supiuienis nocmagienoi npobiemi nPONOHYEmvcs Po3ziioamu
3aKaa0 0xopoHu 300P08°s K UINICHY CUCMEMY, KA XaAPAKMEPUIYEMbC BHYMPIUHIMU 36 I3KAMU A 8NIUBOM
308HIUHBLOZO CePedosULa.

B pesyavmami npoeedenozo 0ocaioxceris UpoOLeHo anzopumm anaiisy OisivHoCmi 3aKiadie oxoponu 300-
POB’SL, BUKOHANHS K020 D0360UMb POIPAXYEAMU NOMPEOU 8 MEOUUHOMY NEePCOHANE 8 HACTYNHT NePpiodu Yacy.

Cucmemamusosano dani 6ionogiono 0o ix noxodicennsi. Biomiueno, w0 6anciusum 0xcepesom 0anux € pesyio-
mamu excnepmuux onumyeans. Pospobieno cmpykmypro-QynKyionaiviy cxemy iHOOpMayitino-anaiimuunozo
CYnpoeody ocobu, SKa NPUUMAE Piulens, 6 NPoueci oNMuMi3auii Kaopoeozo cKkaady 3aKiady 0XopoHuU 300P06’s.
Pospobra ma enposadcenns inpopmauitino -anarimuunozo 3abesnevenis 01s anaridy kaopoeoi disivrocmi 3a-

KAA0Yy 0X0POHU 300P06°s 003604UMb NIOGUIUMU ePHeKMUBHICMb BION0CIOHUX YNPABLIHCOKUX PIULEHD.
Kmouosi cnosa: sxicii meduuni nociyzu, tHpoOpMauitno-anarimuunui cynposio, meduuni kaopu, KiicHmo-

OpIENMOBAHA ONTMUMISAYI.
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1. Introduction

The continuous development of information technolo-
gies contributes to their implementation in various spheres
of human activity in order to ensure the analysis of the
necessary data and the acquisition of new knowledge. The
health sector is a priority in the national dimension. The
availability and quality of medical services depends on the
effectiveness of the functioning of the network of health
care institutions. An analysis of high-quality medical ser-
vices on mortality rates in different countries showed that
improving access to effective medical services significantly
affects life expectancy in most European countries. A de-
crease in mortality in all countries by an average of 17 %
is revealed [1]. Thus, the optimization of the activities
of health care institutions in order to meet the needs of
the population in medical services is an urgent task. The
development and implementation of information techno-
logy in the processes of managerial decision-making in
this case will increase their effectiveness.

Copyright © 2019, Mulesa O., Snytyuk V., Nazarov V.
This is an open access article under the CC BY license
(http.//creativecommons.org/licenses/by,/4.0)

This study examines the problem of implementing in-
formational and analytical support for managerial decision-
making processes to optimize the personnel of health care
institutions (HCI).

2. The ohject of research
and its technological audit

The object of research is the processes of informational
and analytical support for making managerial decisions on
customer-oriented optimization of the activities of health
care institutions in the face of uncertainty. Such support
is necessary to ensure effective analysis of available data,
taking into account situational and informational uncer-
tainty [2] and the formation on the basis of this set of
effective solutions.

The most important step in decision-making processes
for optimizing the activities of health care institutions is
the formalization of the tasks that arise and the stream-
lining of data.
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3. The aim and ohjectives of research

The aim of research is determination of the features
of information and analytical support for the process of
optimizing the HCI personnel composition.

Promising is the development and implementation of spe-
cial information and analytical support for data analy-
sis and effective support of managerial decision-making
processes.

To achieve this aim, it is necessary to
complete the following objectives:

1. To analyze the measures necessary to
optimize the HCI personnel.

2. To systematize the data obtained from
various sources that are necessary to obtain
new knowledge in the process of making
appropriate management decisions.

3. To develop a structural-functional dia-
gram of information and analytical support
for the decision-maker in the process of op-
timizing the HCI personnel.

~
J

4. Research of existing solutions
of the prohlem

|

Step 1. Analysis of the organization of the provision of all
types of medical care at the regional level (settlement)

A 4 A 4

N
Step 2. Analysis of HCI activities on the basis of statistical

data, the results of sociological studies, acts of checks, etc.

A4 A\ 4 A 4

Step 3. Implementation of management, clinical and resource
(in particular, personnel) audit on the use of modern
technologies, quality and effectiveness of medical
services, etc.

According to the concept of the World
Health Organization, it is necessary to ensure
an approach in which everyone has access
to safe, effective, timely, modern and high-
quality medical services [3]. To meet the
needs of the population in medical care, it
is necessary to provide an adequate number
and level of training for medical and mana-
gerial personnel. Among the indicators that
are studied in the research of this problem
is the ratio of the number of posts of doc-
tors and posts of nurses; the proportion of

J‘ provision of all types of medical care
-

-
Stage 2. Determining the need for W‘ Stage 1. Analysis of the organization of the
medical care

certified doctors, paramedics, health care
organizers [4, 5].

Effective business management is asso-
ciated with the need to implement the fol-
lowing tasks:

— optimization of the HCI structure;

— optimization of the interaction of various HCIs;

— raising the level of qualification of HCI personnel,

— increasing the level of information support for the

HCI management processes and the adoption of medi-

cal decisions in clinical practice;

— monitoring and evaluating the activities of the in-

stitution as a whole, structural units and personally

each medical worker of the hospital.

In the course of the implementation of measures to
analyze the HCI activities in order to optimize its activi-
ties in the personnel aspect, it is necessary to implement
a sequence of steps [6] (Fig. 1).

The multi-stage process of analyzing the HCI activi-
ties, as well as the need for the consistent solution of
a large number of tasks and handling large volumes of
data of various natures, necessitates the use of special in-
formation technologies [7-9]. The development and use of
relevant information and analytical support in the process
of analyzing the HCI activities will make it possible to
obtain timely and objective assessments of their activi-
ties, which, in turn, will become the basis for effective
management decisions [10—13].

The analysis of scientific sources and the regulatory
framework shows that at present the problem of optimiz-
ing the personnel of health care institutions is unsolved.

|
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Step 4. Calculation of the population’s need for medical
care based on statistical data on the state of public
health and statistical data on the volumes of
medical care

A 4 A 4 A 4

Step 5. Calculation of the need for medical personnel at all
levels on the basis of clinical protocols for the provision of
medical care and forecast values of the needs of the population
for such assistance for the following time periods

Fig. 1. The algorithm of analysis of the activities of health care institutions (HCI)

5. Methods of research

In the course of the study were used:

— an analysis method in the study of the processes of
the HCI workers’ activities in the provision of medical
services by them;

— methods of mathematical modeling to formalize the
problems that arise in the process of optimizing the
activities of health care institutions;

— a systematic approach to the analysis of the problem
of information and analytical support in the process
of optimizing the activities of the HCI personnel.

6. Research results

To effectively solve the problem of optimizing the HCI
personnel composition, the systematization and analysis of
data obtained from various sources is important. All data
can be divided into the following groups:

1. Information about the personnel of the institu-
tion (W): such indicators of their activity as the pro-
fession, position, specialization, list of competencies and
the like.

2. Information on the specialization of the institu-
tion (§), that is, on the services that can be provided
to consumers by the personnel of the institution.
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3. Dynamic series (Ds) and statistical data (St) regard-
ing the values of the studied quantities in past periods
of time [14].

4. Results of expert surveys (E) — data sets contain-
ing information on the conclusions of experts on issues
related to the problem under study [15].

5. The results of the survey of potential consumers
of medical services (Q) [16].

6. Results of voting on management decisions taken
collectively (V).

In the process of optimizing the HCI personnel, it is
necessary to solve a number of problems to determine
key indicators of the institution. Among them:

1. The task of assessing the volume of services that
can be provided by HCI personnel within their working
time [17].

It is necessary to build rule ©, with the help of which,
based on the specified HCI characteristics, it would be
possible to determine the allowable load on the personnel
of the institution in the given form NB:

©: (W, S, E)>NB. (1)

2. The task of assessing the existing burden on the
HCI personnel [17].

Build the rule A, according to which, based on the
information on HCI and statistical data on the ser-
vices provided by the personnel of the institution for
a certain period of time, it would be possible to deter-
mine the actual load on the personnel of the institu-
tion (RB):

A (W, S, St, E)y->RB.

(2)

HCI power rating ]

Building a model for
determining the
regulatory burden on
HCT and medical
workers

3. The task of forecasting future needs for medical
services is the need to build a rule Q to assess the level
of demand for medical services (D):

Q: (S, Ds, St, E, Q)—D. 3)

4. The task of making managerial decisions on the
HCI activities: to build a rule y for the formation of set
of effective decisions (ED) based on data obtained from
the use of rules (1)—(3):

v: (W, NB, RB, D, E, V)—ED. (4)

Based on the set of EDs that have developed as
a result of solving problem (4), the decision-maker can
formulate a program for the process of optimizing the
HCI personnel composition.

At the next stage of the study of the problem of op-
timizing the HCI personnel composition, it is advisable
to develop models, methods and tools for information and
analytical support of the decision-maker to perform such
optimization. This support should be an effective analysis
of the available data and the acquisition of new knowledge
on their basis. As a result of such support at each stage,
the decision maker should receive solutions to the tasks,
and as a result, set of effective management decisions to
optimize the HCI personnel.

Schematically, information and analytical support for
the process of solving the problem of optimizing the HCI
personnel composition can be represented as shown in Fig. 2.

The next steps are the development and implementation
of information and analytical support for solving the tasks.

Assessment of the current load on HCI

Problems of HCI
personnel optimization

Building a model of assessing
the actual load, taking into
account the features of the
provision of medical services

Forecasting future health care needs

—l E

Prediction of quantitative
characteristics based on historical

data

Cluster breakdown of health
care consumers

’ Health risk assessment

) I |

l ]

Development of combined models and
forecasting methods based on
retrospective data and taking into account

fuzzy conclusions of experts and demographic portraits

Development of models and methods for
clustering many consumers of medical
services in accordance with medical, social

Development of models and methods for
classifying individuals as risk groups in
accordance with their medical, social and
demographic portraits and risk behavior

Models, methods and tools for supporting
management decision-making

Fig. 2. Structural and functional diagram of information and analytical support in the process of
optimizing the personnel of health care institutions (HCI)
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7. SWOT analysis of research resulis

Strengths. The problem of optimizing the personnel of
the health care institution is analyzed. An algorithm for
analyzing the HCI activities is determined, on the basis
of which the main tasks that arise in this process are
formulated. A structural and functional scheme of infor-
mation and analytical support for a decision-maker in the
process of optimizing the HCI personnel is developed. The
application of the developed approach for information and
advisory support of processes for optimizing the activities
of the HCI personnel will increase the effectiveness of
relevant management decisions.

Weaknesses. The main source of data is in solving the
tasks of the conclusions of experts. Therefore, the important
issue is the selection of a group of competent experts for
conducting an expert survey.

Opportunities. The use of special information and analyti-
cal support in the process of making managerial decisions
to optimize the HCI personnel will increase the efficiency
of such institutions.

Threats. The implementation of some management deci-
sions requires additional material and technical resources
and time, therefore, it is important to make an effective
forecast regarding the values of the studied numerical
indicators in future time periods.

1. The analysis of the measures necessary for the opti-
mization of the HCI personnel. Based on the regulations,
an algorithm for analyzing the HCI activities is developed.
The algorithm divides the process of analyzing the HCI
activities into interrelated stages. The consistent imple-
mentation of these stages allows to calculate the actual
needs for medical personnel and medical services both in
a specific HCI and in a specific territory.

2. Systematization of data by the criterion of their
origin. It is noted that the results of expert surveys are
an important source of data.

3. A structural and functional scheme of information
and analytical support for a decision-maker in the process
of optimizing the HCI personnel system is developed.
The decision-making process is divided into stages, within
which it is necessary to analyze the data of the corre-
sponding block. The solution of the tasks in a certain
sequence will allow to calculate indicators characterizing
the effectiveness of the HCI personnel. Thus, the deve-
lopment and implementation of information and analyti-
cal support for the analysis of HCI personnel activities
will increase the effectiveness of relevant management
decisions.
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