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Integrated Quality Model for Flexible Quality Management System

Zakarya A. ALZAMIL

Associate Professor, Software Engineering Department, King Saud University, Riyadh, Saudi Arabia
E-mail: zakarya@ksu.edu.sa

Abstract

Quality management is a crucial issue for most of the businesses to attain continuous improvement that leads to
achieving the organization’s mission. There have been many quality management approaches that have been
proposed in the literature, however, most of them are slow and have rigid processes when moving from one cycle to
another within the management structure to achieve the organization’s mission. This paper proposes an efficient and
flexible quality management model that integrates a software engineering development model within the Deming's
quality model.

The Boehm’s software development spiral model is adopted with slight modification, such that within the
organization’s internal process, the final product or target is achieving the organization’s mission. In this model, the
process is performed in a spiral fashion, in which, for each cycle the organization gets closer to achieving its mission.
The proposed model consists of three quality process levels with the flexibility to add or reduce managemental levels
depending on the organization’s hierarchy.

A case study of educational quality management system is presented to illustrate the proposed quality model. The
case study has shown that, the proposed model can help the organization in managing its processes efficiently and
flexibly at different managemental levels to achieve its mission. As most organizations are reluctant in adopting some
of the quality models because of their rigidity, the proposed quality management model may help organizations in
implementing an efficient and flexible quality management model.

Keywords: quality management; quality model; quality process improvement; Deming cycle; spiral model; software

engineering process.

1. Introduction

Quality aims at defining, managing, and controlling the busi-
ness’s processes to achieve its goals by meeting the customer
requirement and gaining its satisfaction. The term quality has
been defined by ISO (ISO, 1994) as “the totality of characteris-
tics of an entity that bear on its ability to satisfy stated and
implied needs”. In addition, the term process is defined in ISO
(ISO, 1994) as a set of inter-related resources and activities
which transform inputs into outputs. The focus and concerns on
quality has been brought into attention many years ago back to
late eighteenth and early nineteenth centuries, where initiatives
were undertaken in several companies and more attention was
given to scientific management (Bhuiyan and Baghel, 2005).
After then, many quality models have been proposed, and di-
fferent approaches have been investigated to employ new
techniques and methods into the business processes to improve
the quality and productivity of such companies. Among the earliest
proposed quality models is Deming’s continuous improvement
model (Deming, 1950), which is presented as a quality impro-
vement cycle; plan, do, check, and act, which has been abbre-
viated as PDCA. Deming has improved this model by expanding
the check phase to include analysis, in which he changed the
model to plan, do, study, act PDSA (Moen and Norman, 2010).
Such model aims at continuing the quality improvement that
increases successes and reduce failures (Bhuiyan and Baghel,
2005). The Deming’s cycle has evolved through the years and
has been used as a base for many quality management models
(Bhuiyan and Baghel, 2005). Although the quality models have
been, originally, proposed for controlling and managing manu-
facturing processes, process quality management and improve-

ment have been a focal point at different business’s sectors and
domains such as management, finance, education, and software
development.

This paper proposes an efficient and flexible quality ma-
nagement model that integrates a software engineering quality
model (Boehm, 1988) within the Deming’s quality cycle model
(Deming, 1950). This paper is organized as follows; the related
work is presented in the next section, then, the proposed quality
model is presented, in the fourth section, a case study of the
proposed model is illustrated, finally the conclusions are pre-
sented in the fifth section.

2. Related Work

There are many quality assurance and improvement models
that have been presented in the literatures (Shewart, 1939;
Deming, 1950; Juran, 1951; Ishikawa, 1985; Lillrank and Kano,
1989; Kaplan and Norton, 1996; Raisinghani et al., 2005; 1SO,
2008). Total Quality Control (TQC) is considered to be the oldest
quality model that was based on the statistical approach
introduced by Shewart (Shewart, 1939). This model was further
investigated and more quality models were introduced such as
(Deming, 1950; Juran, 1951; Ishikawa, 1985), in which most of
the later developed quality models are based on these original
quality models. The Total Quality Management (TQM) has
appeared in which the quality should be managed not only
controlled (Martinez-Lorente, Dewhurst, and Dale, 1998). A
process-based quality management system approach based on
ISO standard is proposed to enhance customer satisfaction by
meeting customer requirements, in which the customer’s

QUALITY
Access to Success

Vol. 20, No. 173/December 2019


ASUS
Highlight


QUALITY MANAGEMENT

Mathematical Modeling of the Analysis of Medical Services
at the "Prevention” Stage through Quality Indicators

Vladimir Dmitriyevich SEKERIN 1*, Mihail Nikolaevich DUDIN2:3, Anna Evgenyevha GOROKHOVA1,
Anna Viktorovha KONDRASHOVA4, Ekaterina Sergeevna BLINKOVA 3

TMoscow Polytechnic University, Bolshaya Semenovskaya St., 38, Moscow, 107023, Russian Federation
2Russian Presidential Academy of National Economy and Public Administration, 82, Vernadskogo Ave., Moscow, 119571,
Russian Federation
3Market Economy Institute of RAS, 47, Nakhimovsky Ave., Moscow, 117418, Russian Federation
4Kuban State Agrarian University, Kalinina St. 13, Krasnodar, 350044, Russian Federation
5Certification Association “Russian Regicter”, 101, Rimskogo-Korsakova Ave., Saint Petersburg, 190121, Russian Federation
*Corresponding author: Vladimir Dmitriyevich Sekerin; E-mail: bcintermarket@yandex.ru

Abstract

The study has compiled an expanded set of indicators describing the quality of medical services at the "prevention”
stage. For the stage of risk optimization, "prevention" of medical services is considered as a factor of reliability and
capacity of information describing the loss of usefulness and efficiency of medical services. A correlation criterion has
been formulated to improve the relationship among the indicators of the "prevention" stage in the medical service
delivery system through the functions of quality and given feedback.

Keywords: mathematical modeling; indicators of the quality of medical services; prevention; inverse relationship of

functional qualities.

1. Introduction

Provision of medical services of high quality raises many
controversial questions today. The current state of the medical
services provision does not conform to world standards always
and everywhere. Therefore, it is required to review the existing
requirements and bring them into line with the principles and
standards of developed countries.

Along with the quality improvement, the evaluation of its
parameters contributes to the regulation and improvement of
accountability mechanisms in the diagnosis of patients and
helps personnel define the areas of optimal medical care.

The ability to monitor the quality of medical services is an
integral part of their efficiency assessment.

The concept of the "quality of medical services" is very
complex. Aside from monitoring compliance with standards, it
assesses the compliance of the quality of medical services with
expectations and needs of consumers, as well as a continuous
update of information on services offered by competitors.

The World Health Organization (WHO) defines the quality of
medical care as "the exact (according to standards) implemen-
tation of various types of medical intervention that are conside-
red safe and affordable for a given society, and can also have
positive impact on mortality, morbidity, disability and improper
nutrition" (Quality of medical care, 1999).

As can be seen from the above, the terms of the quality of
medical services and medical care are closely related. The
quality of medical care is a multidimensional and multifaceted
category. In other words, the quality of medical care can be
assessed by determining the quality of medical services
(Kochkina, Krasilnikova and Shishkin, 2015).

Definition of the medical care quality by the WHO is the most
appropriate today. The key words in this definition of the medical
care quality are "according to standards." It is clear that

standardization in medicine should be of paramount importance
for public administration of the quality of the relevant field
(Kalinichenko, 2015).

The so-called quality indicators are a separate point in asse-
ssing the quality of medical services (care), which allow identifying
possible problems and opportunities to improve the quality of
patient care or the very treatment (Cleary and McNeil, 1988).

Most indicators are measured as a percentage — a ratio of
the number of objects that satisfy certain properties to the total
number of objects under consideration (Danko et al., 2016;
Tsenina et al., 2016).

There is also a qualitative indicator, the denominator of which
is the single object under consideration, which may or may not
have a property evaluated through the qualitative indicator. The
possible values of the qualitative indicator are "Yes" or "No".

Some indicators have the measured numerical characteris-
tics of objects (for example, the number of days spent in a
hospital by patients) rather than the number of objects in the
numerator or denominator. The content of such an indicator is
the numerical characteristic of a set of objects (for example, the
average length of stay of patients in a hospital).

The goal of this work is to improve the system of indicators
of the medical services quality at the "prevention” stage, as well
as to detail and optimize the interrelations among the quality
indicators of this stage.

2. Characteristics of indicators of the medical
services quality at the "prevention" stage

Qualitative indicators do not reflect the quantitative eva-
luation of the quality level but still provide useful information
required for the quality management system of the medical
institution. These indicators allow identifying possible problems
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Abstract

The study of the quality of a service represents an area of study of vast interest and knowledge. Many academics
have developed studies around quality systems, quality information and quality of service. At the same time,
electronic commerce has assumed a strong predominance in the choice of consumers in different sectors of activity.
Therefore, it is clear the need of companies operating in this environment, in addition to addressing new business
models and taking advantage of the great benefits offered by this new digital age, include in their strategies the needs
and expectations of their customers, managing to build a reliable image. The theoretical framework was designed to
study the factors that influence trust and predisposition among online consumers, analyzing their buying behavior.
Based on the literature, a research model was developed, which one looked for to answer these questions. In
specific, we intent to understand the relations between service quality, system quality and quality information;
satisfaction and trust. From the analysis of these data, it was concluded that service quality, information, system
quality and satisfaction showed a strong relation with trust. In an interdisciplinary perspective, this study contributes
to a better theoretical understanding of trust in online commerce and helps to identify the characteristics that make
part of its construction by consumers, providing relevant data that can help them to define the best marketing
strategies. Implications for future research are also presented.

Keywords: information quality; relational marketing; online commerce; service quality; trust.

1. Introduction

Technological change is the major cause of most of the
changes that have taken place, from cultural, social, political,
economic, personal and even psychological changes, all of them
worldwide. With a “globalized economy that causes successive
changes in the market, the places not only need to adopt
instruments of reaction and rapid response to these changes but
also to adapt to the new ways and styles chosen by their citizens,
in order to maintain their vitality and attractiveness” (Sousa &
Rocha, 2019: 190). The environment and the relationships that
are built in it ceased to occur only in physical space, happening
also in a space without defined location: the virtual space. The
development of technology has brought with it many positive
aspects: the global communication that is fundamental today;
the democratization of knowledge throughout the world, which
has become possible through the connections that the infor-
mation systems have acquired; the medicine that has witnessed
great evolutions; the world that has become a small village
where everyone is connected, and an endless number of other
advantages. This scenario also allowed society itself, on an
economic level, to attend to numerous developments as the
business community began to take advantage of them,
particularly in the commercial sector.

Since the 20th century trade has undergone great changes
and faced new challenges, which are reflected in the economy
of the country. In a short space of time, commerce in the city
has passed from the fairs to the hypermarkets, to the shopping
centers, and now it has spread through the digital media,
ceasing to belong to a place. This global transformation has
forced companies to adapt to this new era and create new
strategies so that their communication, dissemination and

differentiation translate into benefits for their business, such as
customer satisfaction and loyalty and, of course, the growth of
sales and prosperity of companies (Atulkar & Kesari, 2017;
Ferreira et al., 2018).

It is true that the evolution of technology has brought new
business opportunities, but on the other hand also brought
about changes in the behavior of society, specifically its
consumers, and therefore it becomes imperative to study and
understand their behavior so that it can combine strategies that
are consistent with these new behaviors.

Although this technological evolution has brought great
opportunities, there is a factor that has come to haunt the
perception that consumers have about shopping online: the
trust. The case of Edward Snowden in 2013, the constant news
of "information leaks" and "scams" or the application of the
General Data Protection Regulation in 2018, are situations that
more or less influence consumer opinion about the digital media
and the trust they have about it. A lot of information runs behind
the screens without anyone giving in to it, creating a void
between the consumer and the seller, out of his control, which in
a way makes you think two, three, or even more times before
filling your details and click on "make payment". The great
objective of the sellers will then be to reduce this time as much
as possible, and for this it is important to first understand what
factors will influence their trust, which will be related to their
predisposition to this type of trade. As Ba and Pavlou (2002)
explain, trust can be a development engine for online co-
mmerce, but lack of it can lead to its failure.

Online commerce has brought with it the advantage of
consumers get in at any time, researching alternatives, compare
products and prices (Pallant, Danaher, Sands & Danaher, 2017).
According to the Global Online Consumer Report 2017 of
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