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RESEARCH OF INFORMATION-ANALYTICAL 
ASPECTS FOR OPTIMIZATION OF THE 
HEALTH CARE INSTITUTIONS

Сфера охорони здоров’я є пріоритетною в державному вимірі. Від ефективності функціонування 
мережі закладів охорони здоров’я залежить доступність та якість медичних послуг. Оптимізація діяль-
ності закладів охорони здоров’я з метою задоволення потреб населення в медичних послугах є важливою  
задачею. Розробка і впровадження інформаційних технологій в процеси прийняття управлінських рішень 
при цьому дозволить підвищити їх ефективність.

Об’єктом дослідження є процеси інформаційно-аналітичного супроводу прийняття управлінських рі-
шень щодо клієнтоорієнтованої оптимізації діяльності закладів охорони здоров’я в умовах невизначеності. 
Такий супровід необхідний для забезпечення ефективного аналізу наявних даних, врахування ситуаційної та 
інформаційної невизначеності та формування на основі цього множини ефективних рішень. Особливістю 
даної проблеми є те, що при її вирішенні необхідно аналізувати та робити висновки на основі даних різної 
природи: як фактичних даних про діяльність закладів охорони здоров’я в різні періоди часу, результатів 
анкетних даних представників різних соціальних груп, так і висновків експертів.

В ході дослідження використовувалися загальнонаукові методи, методи математичного моделювання, 
а також системний підхід. Для ефективного вирішення поставленої проблеми пропонується розглядати 
заклад охорони здоров’я як цілісну систему, яка характеризується внутрішніми зв’язками та впливом 
зовнішнього середовища. 

В результаті проведеного дослідження вироблено алгоритм аналізу діяльності закладів охорони здо-
ров’я, виконання якого дозволить розрахувати потреби в медичному персоналі в наступні періоди часу.

Систематизовано дані відповідно до їх походження. Відмічено, що важливим джерелом даних є резуль-
тати експертних опитувань. Розроблено структурно-функціональну схему інформаційно-аналітичного 
супроводу особи, яка приймає рішення, в процесі оптимізації кадрового складу закладу охорони здоров’я. 
Розробка та впровадження інформаційно-аналітичного забезпечення для аналізу кадрової діяльності за-
кладу охорони здоров’я дозволить підвищити ефективність відповідних управлінських рішень.

Ключові  слова: якісні медичні послуги, інформаційно-аналітичний супровід, медичні кадри, клієнто-
орієнтована оптимізація.
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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.

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 object 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 objectives 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.

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.

4.   Research of existing solutions 
of the problem

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 
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. 

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.

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 (S), that is, on the services that can be provided 
to consumers by the personnel of the institution.

 

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

Step 2. Analysis of HCI activities on the basis of statistical 
data, the results of sociological studies, acts of checks, etc. 

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. 
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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 

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)
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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 Θ, 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:

Θ: (W, S, E)→NB. (1)

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

Build the rule Δ, 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):

Δ: (W, S, St, E)→RB. (2)

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

Ω: (S, Ds, St, E, Q)→D. (3)

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

ψ: (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.

 

 
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 results

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.

8.  Conclusions

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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