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Abstract. Quality medical care is an important indicator of the economic development of a country. Today, improving the
quality of health care services is a priority for both health care institutions and the state as a whole. The development of methods
and tools for continuous improvement of the quality of medical services promotes regulation, the perfection of those services,
ensures the effective working of all the components together and the consistency and continuity of their provision, as well as help
the staff to determine how to achieve the optimal level of care. The implementation of modern methods of ensuring the quality of
products and services in medical practice is aimed at increasing patient satisfaction and receiving adequate and professional
medical care, in accordance with the principles of Good Clinical Practice. Therefore, it is important to summarize and systematize
the requirements for healthcare delivery processes. A key element of the quality management model of care is a process analysis,
which involves the identification and design of processes along with their continual improvement. At the same time, the result of
management is based on a cycle of actions aimed at minimizing the frequency of deviations in key processes, which guarantees the
achievement of the best potential scientifically verified results. There are several groups of processes in a medical institution:
treatment, diagnostics, supply, etc. Defining the function of the quality of medical services and their decomposition will allow for
optimizing the work of medical institutions and encourage efficiency and competitiveness in innovative development. The article
presents the scheme of optimization of medical services by decomposition of their function of quality. A graphic model of
decomposition of the function of the quality of health services is proposed based on the model of relations which will formalize the
requirements for the processes of providing medical services in a medical institution. This will help to provide healthcare services
gradually and minimize the loss of quality of the provided medical services.
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1. Introduction

Quality medical care is an important indicator of
economic development in the country. Today, improving
the quality of health care services is a priority for both
healthcare facilities and the state as a whole. The
implementation of modern methods of ensuring the
quality of products and services in medical practice is
aimed at increasing patient satisfaction and receiving
adequate and professional medical care, in accordance
with the principles of best medical practice, so it is
important to generalize and systematize the requirements
for the processes of health care delivery [1]. Defining the
function of the quality of medical services and its
decomposition will allow optimizing the work of
medical institutions and ensuring their efficiency and
competitiveness in the conditions of innovative
development.

2. The current state of the problem

In the area of process management, the main and
ancillary processes are distinguished. The primary
process at a healthcare facility is the process of
providing health care. Medical service, in turn, involves
a set of wvarious processes, the effectiveness of

management of which is determined by the diversity of
indicators. Therefore, the level of quality of health care
services can be enhanced by the manageability and
consistency of three key elements: the structure, process,
and result of treatment. An important task of ensuring the
required quality of services is structuring health care
services and regularly monitoring their compliance with
the standards of structure and process in a healthcare
facility. Therefore, the systematization of the requi-
rements for the medical service and the creation of me-
thods for ensuring its quality is an urgent task to improve
the efficiency of the medical institution.

3. The goal of the work

The purpose of this work is to develop an appro-
ach for decomposition of the quality function of medical
services in medical institutions.

4. Statement of the main material

In the healthcare delivery process, the quality
reflects the degree of appropriateness of the cooperation
of medical staff, patient and the effectiveness of this
cooperation. The main processes in a healthcare
institution are the medical care and the health care
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delivery processes. The basic processes are unique, their
results are related to a specific patient with a specific
clinical condition and nosological form, and the results
of assisting processes are used by many functional and
structural units of the healthcare institution. Auxiliary
processes include processes of resource management,
management activity, monitoring, and etc. [2].

All activities of the medical organization, aimed at
ensuring high quality of diagnostics and treatment,
should be incorporated in a logical chain that allows us,
successfully developing the results achieved in the
previous stage, to ensure the heredity of the patient’s
monitoring data and the positive dynamics of the
treatment of the disease. Assessing the quality of care is
one of the criteria for the effectiveness of the imp-
lementation of various innovations in the activities of
medical institutions, which in turn increases the
efficiency of medical services. The efficiency of medical
services reflects the degree of achievement of specific
final results at certain labor and material costs, ful-
fillment of the tasks. The effectiveness of the industrial
model of healthcare institution management is closely
linked to increased clinical performance while mini-
mizing the cost of health care services and their
accessibility to patients [3].

Medical institutions (MI’s) are complex organi-
zational systems with many interconnected processes the
quality of which is determined by a large number of
indicators [4]. Therefore, having a quality management
system in a medical institution and applying the basic
principles of continuous improvement of the quality of
services determines to a great extent the controllability
of the basic processes and, consequently, the degree of
compliance of the medical services with the established
requirements. In addition, the systematization of require-
ments for the processes of the provision of medical
services (MS’s) and the creation of methods for ensuring
their quality are the basis for improving the efficiency of
the medical institution. The issue of improving the
efficiency of the MI’s work is urgent, however, by now,
there is no definite solution. This is mainly due to the
complexity of the processes of providing medical
services, which contain a significant number of regu-
latory, organizational, technical and scientific-metho-
dological factors. Measuring and controlling the quality
of care is an informative basis for health care delivery
processes, and serves to produce the timely and credible
information needed to manage health care delivery
processes.

Therefore, only quality control indicators of
health care cannot be used to assess the quality of health
care services, since they actually only characterize the
outcome. Important elements, quality assessment of
which is used to choose effective ways of managing the

processes of the provision of medical services,
assessment, and forecasting of compliance of medical
services, solving other tasks of the MI’s, are left out. In
the first stage of structuring the indicators of quality of
medical services, it is advisable to carry out their rational
minimization.

For quantitative evaluation of the quality of MS’s,
it is necessary to choose algorithms and indicators,
taking into account the relevant requirements, principles,
and rules important in ensuring the quality of products
and services.

Let us consider the MS system — Sy as a global
process [5], which combines n + [ local sub-processes
Sus, 1<i <n, each with a x; input and a y; output. Given
the variety of possibilities for building an MS system,
the outputs of one of its subsystems may be the inputs of
other subsystems or links with the metasystem. It is
reasonable to consider [6] that there is some function —
G,;s which we will call the quality function of the MS

system, which we will use to evaluate the process of MS
system functioning. Let us consider that the purpose of
the MS system operation is to maximize the quality
function G,,; by effectively coordinating the multiple

G;of the MS

relationships Mg between the elements of the MS

elements system and the set of

system.
The condition of maximization of quality function
Gys can be achieved by making optimal use of the

available elements and links, which is equivalent, from
the point of view of system analysis [6,7] to making
effective management decisions that can be represented
in the form of a multitude of solutions for the MS
system:

Dy ={D,,D,,..D;,...D,  } > opt . )

By choosing from a variety of possible Dy
solutions, the optimal ones can maximize the quality
function G, of the MS system.

A typical structure of an MS system can be
represented as a three-level hierarchical system [5],
where the first level is the MS system — G, , the second

level is the service quality assurance subsystem — Ggp
and service efficiency subsystem — Gg, and the third
level includes the elements: Ggp — standardization of
diagnostic and therapeutic processes; Gys — validity of
medical services; G4 — the adequacy of the amount of
medical services and diagnostics; G;c — the level of
competence of the medical staff;, G¢, — consistency of
actions between participants in the process; Ger —
availability of modern clinical technologies; Gy — mo-
nitoring the quality of health services provided; Gy —
availability of a database of normative documents of
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medical care and services. This approach provides
additive properties of the system allowing linear
convolution (unfolding) of performance indicators from
the lower levels to the upper level [8].

Let us present a graphical model of the MS
system in the form of a model (Fig. 1), which allows us
to carry out the decomposition of functions of elements
with hierarchical levels and to provide reasonable
analysis and establishment of rational values and
relations between quality indicators of individual

elements of MS.
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Fig. 1. Graphic model of decomposition
of the quality function of the health care system
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The condition for maximizing the quality function
G5 by making effective control decisions (1) can be
represented by the following formula, which also reflects
the effect of the quality functions of subsystems and
elements G, on the quality function G, :

GMS%Z]M .G, = Z]M Z]MU . Q)
i i J

where M; —is the link weight of the ith subsystem G; is

Guss M,

. . . th
; — multiple (weight) connections of the J

element to i subsystem G,. The decomposition of MS

system quality functions is feasible considering that the
efficiency of MS system elements is primarily
determined by the efficiency of conversion of x;; inputs
(goals) to y;; outputs, which can reflect dependencies (3):

x;, d,
u, yi%max , 3)
.

here u;are the effects of converting x;inputs to

G” =

J

¥, outputs that determine the quality of performing their

function by a separate MS element. For real MS systems,
it is difficult to uniquely determine the effect of
converting x; inputs to y;; outputs [9]. Decision-making

presupposes a certain goal to which the decision is
directed. The existence of a decision problem indicates
that not all solutions in multiple D achieve the goal.
Let ’s split set D into three subsets [9]:

D=D"uD"UD", (4)
here D* — “good solutions”, those that approach the
goal; D™ — “bad decisions”, those that remote from the

goal; D° — “neutral decisions”, that is, those that do not
affect the achievement of the goal.

Obviously, the optimal d,,,, solution must belong to a set
of good solutions: doptuD+. The decision task requires a
decision criterion Q to exist. In the current state of
medical institutions, which determines the satisfaction of
patients’needs and ensuring the competitiveness of the
medical institution, the vector of optimal solutions
should take into account the vectors of the service
provider’s priorities — /¥; and those of a consumer — 5:

dopt GD;I—/I mD;I—/Z' (5)

Now vectors of priorities of service provider — I¥;
and the consumer — W, are established in the form of
standardization of risks of service provider — a and the
consumer — 3, which in the conditions of lack of the
formalized methods of establishment of communication
of these risks with the risk of loss of quality of services
creates additional difficulties for expeditious making of
optimal decisions.

Therefore, for complex organizational and tech-
nical systems such as MI, optimal decision-making can-
not be a single action but must be carried out
periodically taking into account changes in its operating
conditions. An important task of maximizing the quality
function is to create a method of improvement by
performing the iterative procedures, which will allow
optimizing the efficiency of the MS system while
meeting the conditions of minimization of risks of the
consumer and the service provider. In carrying out such a
task, the complexity of decision-making lies in the
impossibility of explicitly taking into account subjective
influences on the effectiveness of these decisions, which
requires the search for models of formalization of
requirements to the MS system.

To formalize the MS system requirements, we
present below a generalized image of the MS system
element as a relationship model (Fig. 2).

Then, taking into account the relationship model
(Fig. 2), the quality function G; of the i element is
represented as:

Xi '|MUXaMGXaMYX|
J’i'|MUYaMGYaMYX|

For complex systems, it is difficult to explicitly take into

account the influence of M;; relationships among x;,

G, =|MUX’MGU’MGY|ui . (6)

Y;i» Uy » 80 when building real systems, it is necessary to

minimize the influence of secondary links by ensuring

that the following conditions are met:
My, MGy, Mgy, Myy =0,
M Myy = set.

™)
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Fig. 2. Graphic model of relations
of the i" element of medical services

Then the expression (6) can be simplified to the
following form:

G; =MGU'uiﬁ+MYXuiﬁzMGU'uiﬁ"'gcla (®)
i i i
where &g, is the inaccuracy of the evaluation of the
quality function G; of the i element. Given formula (3),
it can be considered that the quality function G; of the "
element depends on the efficiency of converting inputs
x; to y; outputs, herewith the efficiency is determined
by the corresponding u; .
Mostly, determining the conversion effects of
u, elements of MS system is a complex task that is
difficult to reflect as a functional dependency, so one
way to solve this problem is to use logic-mathematical
modeling, which will increase the formalization of the
MS improvement process. Since the transformation
effect u; inherently determines the degree of correlation
between x;and y;, it is logical to express it as a
correlation coefficient 7, allowing for extensive use of
correlation analysis techniques. For the MS system
model shown in Figure 1, the expression for the quality
function, taking into account (2), (3), (8), will look as

follows:

Gs —222 5 My x G "M <Gy +8 5,

.7]* 1':171
b= ®

Gg = ||M E-i i

i=1,n i=Ln_
_ — 0|l j=1,m
Go =M. =

Formalizing the tasks of evaluating the effects of
individual elements of the MS system, as well as the
inaccuracy of modeling its quality function, seems to be
a quite complex scientific problem that requires separate
research. Currently, the method of structuring quality
function can be used to evaluate the effectiveness of MS
and its individual elements, and the assessment of
inaccuracy of MS quality function mapping by the model
(9) can be estimated from the results of successive
studies of its compliance with efficiency indicators.

5. Conclusions

The analysis shows that in order to increase the
efficiency of the medical services system, it becomes
important to minimize the impact of subjective and
methodological factors on the quality of medical
services. Since the negative influence of subjective
factors is determined by the low level of qualification of
personnel and the organization of medical services, the
main way of their minimizations seems to be the
systematization of the requirements for these services on
the basis of the proposed hierarchical system.

The systematization of the requirements for the
health-care system should be carried out by defining a
model of its quality function and ensuring conditions for
the optimization of its individual processes and
connections between them. It is advisable to optimize the
structure and connections of the elements of the medical
services system with the help of the proposed model of
relations.

The approach to the decomposition of the quality
function would formalize the process of establishing
requirements for the elements of the medical services
system and contribute to minimizing the risks of loss of
services quality.
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