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PREFACE

Dear colleagues, ladies and gentlemen, followers of quality, welcome to the 20thNational and 6th
International Conference organized by the Association for Quality and Standardization of Serbia,
named QUALITY SYSTEM CONDITION FOR SUCCESSFUL BUSINESS AND COMPETITIVENESS, with-
in which the following events are organized:

— 45th National Quality Conference of Serbia

— 22nd Counselling SQM 2018

— 2nd National Quality Conference of Bosnia and Herzegovina
— 2nd International Conference for Quality Research

— 12th International Quality Conference

— 12th International conference ICQME 2018

— 3rd International conference on Quality of Life

Significant changes are happening on the global plan of quality infrastructure, which strive to con-
stant improvement and advancement.

As far as our country is concerned, we have a trend of a more serious understanding of the need for
guality whose task is to contribute to a higher quality business through the quality of products and
services, education, health care, public sector, politics, media, and by that, to the quality of life of
our citizens.

It is of high importance for the Republic of Serbia to put all the available resources in function of
advancement of economy. We believe that the resources are not exploited enough, especially the
human potential, that is, scientists and experts who work with the system of quality.

By organizing scientific conferences so far, including this one, 20th National and 6th International
Conference, the Association of Quality and Standardization wishes to give a scientific and expert
contribution to the tendency of economic growth, and thus to the improvement of the standard of

life.

A larger number of topic fields will be processed on this scientific conference related to: Quality sys-
tem condition for successful business and competitiveness; Improvement of quality infrastructure
management systems; Development and establishment of management (in theory and practice);
Management by knowledge; Quality of products; Audit and certification; Global quality; The Cul-
ture of quality; Management systems in the public sector; Quality and risk; Information system in
the function of management system development; Motivation and quality; Organizational behav-
lour, leadership and management; Quality and quantity of life; Influence of science and technology
on the quality of life; Local, regional and global quality of life.

Organization of “round tables” on the topics:

— Development and implementation of system for performance evaluation of high education
institutions and systems in Serbia;

— Availability and safety of food: From vision to reality;

— We will process the topics and draw conclusions for two very significant fields such as high
education and food safety.

Papers published in three collections give a possibility to leaders in the real and public sector to find
the right strategy, politics, vision and mission; to strengthen their competitive position on the mar-
ket by a good setting of goals and their realization, and to increase the satisfaction of their custom-
ers and users of their services.



This year, 20th National and 6th International Conference will be organized in cooperation with:

—  The Centre of Quality of Faculty of Engineering in Kragujevac

—  The Centre of Quality of Faculty of Mechanical Engineering in Podgorica
—  Faculty of Mechanical Engineering, University in East Sarajevo

— College of Applied Studies In Technics and Technology from Krusevac

— Middle and South East countries quality initiative

with the support of

—  Ministry of Economy Of the Republic of Serbia

—  Ministry of Education, Science and Technological Development
—  Ministry of Trade, Tourism and Telecommunications

— Serbian Association of Employers.

On behalf of the organizational board of the 20th National and 6th International Conference, |
would like to thank all the authors and co-authors of papers, co-organizers, sponsors and donators,
means of public information, participants from Serbia and abroad who helped us organize this con-
ference.

The Chairman of the Organizational board
Professor Zoran PunoSevac PhD
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LEAN 6SIGMA IN HEALTH CARE SERVICES

Prof. KreSimir Buntak, Ph.D.!
Sanja Zlati¢?

Matija Kovaéié, bacc.oec?

4bstract: One of the main factors that impact the quality of today’s life are ecological sustainabilitv, trends
smowing an increase in average age, and overloaded health care system. These are the main reasons for an
ng need for continuous improvement of organizational processes and quality of health care service.

Leaw Gsigma is one of the most efficient methodologies used to improve the processes in the health care sys-
em. Health care organizations and their processes are quite challenging when it comes to their improve-
ment. The main reason for this is the fact that nonconformities and mistakes can result in death or decreased

gualiny of life. Additionally, health care institutions are among the largest users of money that is provided by
the state budget. Decreasing costs, increasing efficiency and productivity of the health care system will di-
recthy impact the quality and the pleasure of society and overall expenditures of the state budget.

Key words: process improvement, quality of life, lean, lean 6sigma
JEL classification: 115, P46

1. INTRODUCTION

maznufacturing organizations but also through the aspect of providing services. Everyday social life
s characterized by problems related to an already impaired quality of life, which is often a result of

hezlth care and hospital system.

he health system is becoming overloaded parallel to aging of the population, environmental unsus-

zinzbility and the development of new types of health problems. Migration of the population as
well as the migration of competent medical staff can greatly reduce overall quality of the provided

Kredimir Buntak, Sveucilite Sjever, Koprivnica, Hrvatska, kresimir.buntak@unin.hr
- Zlati¢, Sveugiliste Sjever, Koprivnica, szlatic@unin.hr
tija Kovaci¢, SveuciliSte Sjever, Koprivnica, Hrvatska, matkovacic@unin.hr
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medical service. Analogous to a lower level of medical services, the quality of life of the population
is decreasing.

Factors affecting the quality of life can be divided into physical and psychological. The group of
physical factors consists of hygiene, pain, quality of nutrition and safety, while the psychological
category of factors affecting the quality of life includes communication, dignity, psychological se-
curity, etc. [1] Psychological and physical factors are an integral part of health care system and di-
rectly correlate with the satisfaction of people in health care institutions. However, with the individ-
ual factors that are contained in each person individually, the quality of health care is closely related
to the factors from the environment, i.e. the factors related to the health care institution itself. The
factors related to health care providers are competence, motivation, and socio-demographic charac-
teristics. On the other hand, environmental factors affecting the quality of health care protection are
the health care system in general alongside legislation defining and shaping it, infrastructure, supra-
structure, management and partnership. [2] Described factors of health care service quality are
shown in Figure 1.

The aforementioned factors defining the quality of health care correlate with each other. Environ-
mental factors influence institutional factors, while institutional factors affect individual factors. In
other words, poor infrastructure, poor management, and generally poor business system of health
care institutions will result in employees being less motivated and with greater employee fluctua-
tion. This will inevitably affect competence, which correlates with the pleasure of end users, i.e.
health care consumers.

By systematically improving all the processes from all three organizational environments, health
care organizations have an impact on improving the satisfaction of end users, i.e. health care users.
One of the methods, or one of the approaches to constant improvement, is the 6sigma or the
DMAIC methodology.

Environmental factors

N\

Individual factors Institutional factors

Figure 1: Factors affecting the quality of health care service
Source: Authors based on Mosadeghrad. A.M., 2014. Factors influencing healthcare service quali-
ty. International Journal of Health Policy and Management, 3(2). p.77.

2. REQUIREMENTS FOR CONTINUOUS PROCESS IMPROVEMENTS

Requirements for continuous improvement of processes derive from the ubiquitous turbulence with-
in the organizational environment. Growing competition and increasing customer demands for more
quality products and services are just some of the factors that influence the need for constant im-
provements.
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The continuous improvement of processes is a requirement that is not only defined by the turbulent
environment and growing user demands but also by the standards. ISO, as the umbrella organization
“or standardization, in the ISO 9001:2015 standard, in point 10, highlights the importance and ne-
ssity of continuous improvement of processes and the systematic approach to eliminating and
managing nonconformities. [3] Depending on their type, nonconformities can pose a different risk.
+onconformity of physical products can be easily and quickly identified, which reduces the risk for
“he end user. However, risk reduction does not eliminate or cancel the risk. That is why a particular-
» problematic area where special attention should be paid to managing nonconformities is the pro-

sion of services, or health care and hospital care. As a result, nonconformities within such systems
ould have fatal outcomes for a patient. Nonconformities and the way they should be managed
within health care institutions will be discussed in more details in Section 3.

Z2ch nonconformity is the result of anomalies or instability of the process. The result of the process
ility is inefficiency leading to ineffectiveness, which results in uneconomical activities. In
other words, the production of a nonconforming product results in waste of resources leading to
Ticiency. Inefficiency stands for failing to implement defined plans and values, i.e. objectives
ned by the plan, which influences ineffectiveness. Inefficiency and ineffectiveness mean higher
=xpenses because the buyer is not willing to pay for a nonconforming product, and the organization

52s 1o invest additional resources to eliminate the nonconformities, which leads to higher expenses.

complzint or a nonconforming product results in additional costs, or in hmng addmonal resources,
#hich results in a worse business result. On the other hand, expenses incurred due to not resolving
‘ormities and complaints are considerably higher because of the higher probability that an
ied buyer will replace the organizational product or service with the competitor’s. However,
ation should also be given to the possibility of damaging the organization’s reputation on
ket, which is considerably more dangerous than the one-time financial cost of correcting the
monconformity. [5]

[n the context of health care services, nonconformities and anomalies result in far more serious con-
ences, as has already been mentioned at the beginning of this section. Resolving nonconformi-
“es in the health care sector is much more challenging than in other sectors, especially because of
the fact that nonconformities can result in the death of a health care consumer. For this reason, there
s 2 need for preventive actions that will reduce the probability of anomalies appearing in the pro-
“=ss 10 a minimum, which will result in a lower risk associated with potential health and other prob-
lems of a service consumer.

3. 6SIGMA AND CONTINUOS PROCESS IMPROVEMENT

W

relevance and currentness of the topic of continuous processes improvement has resulted in the
zn of different approaches to quality and improvement issues. Throughout history, organiza-
ve approached constant improvement in various ways. In the 1980s, quality circles were the
mant improvement technique until the appearance of the statistical process control (SPC). The
maroduction of ISO standards led to 9000ff standards, the dominant methodology of quality man-
zg=ment and continuous process improvement, which is still used. Through increased turbulence in
e environment and increasing demands for improvement, there appeared a need for a different
# on quality, resulting in the emergence of Lean and 6sigma approaches to quality in the 1990s.

The 6sigma approach contains a large number of different methods and tools used for process im-

provement. One of the most commonly used methodologies for improvement is DMAIC and its

Serivatives such as DMADV. The application of such methodologies implies mapping and identifi-

cati m of all the organizational processes as well as opportunities for improvement within them. The
V{AIC methodology will be explained in Section 3.1.
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However, the process improvement does not only refer to curative actions but also to activities re-
lated to designing the process according to customer requirements. Customer requirements are one
of the crucial factors that an organization must take into account when designing its processes. In
order for an organization to define the requirements that customers and other interested parties
have, they should be researched. Quality Function Deployment (QFD), focus groups, brainstorming,
etc., are commonly used for that purpose. Once generated Voice of Customer (VOC) is the basis for
creating a Critical to Quality (CTQ) chart used to define activities that will ensure the required qual-
ity of products and services.

6sigma as an approach to continuous improvement is based on analyzing the existing state and re-
ducing the variability of the process through 6sigma improvement projects. If only starting from the
semantic observation of 6sigma, it is apparent that the term sigma itself is taken from statistics,
where sigma represents standard deviation, i.e. the standard deviation from the average. Depending
on the size of sigma, the quantity of products or services that will be nonconforming to the require-
ments is also determined. The organization that achieves 6 sigma process variability in other words
has 3.4 nonconformity products per million produced. On the other hand, the 3 sigma variation has
66,800 nonconforming products per million produced. [7]

Therefore, 6sigma is one of the new approaches to process improvement based on quantitative, sta-
tistical indicators that reduce the probability of nonconformity production to the minimum. In com-
bination with the Lean system, the benefits for the organization implementing such a system are
numerous. As such, Lean system is directed towards eliminating the process waste, which increases
the flow of resources through the process, while the 6sigma approach eliminates the variability of
the process, thus actually generating synergy.

3.1 DMAIC

The methodology used for constant improvements within the 6sigma approach is the already men-
tioned DMAIC, which is an acronym for Define, Measure, Analyze, Improve, Control. Through
process analysis and mapping, it identifies process waste and activities within the process that do
not add value, or which are a source of risk for defects. By increasing the resource flow and reduc-
ing the risk, the probability of producing a nonconformity product is reduced to a minimum.

The methodology consists of five distinct steps that have an impact on the development of the im-
provement project. Each DMAIC project requires the formation of a team consisting of 6sigma spe-
cialists, or Green Belt, which is also a key factor in the improvement project, or Black Belt, which
has the role of mentoring and approving projects, project sponsors, and other team members.

At each stage of application of DMAIC methodology, specific tools and methods are used, depend-
ing on the improvement project itself.

The steps of DMAIC methodology are as follows:

— D (Define): The first step of the DMAIC methodology is defining or identifying the
problem. In this step, the 6sigma team creates a process map for the process that is be-
ing improved, defines customer requirements, and creates a project charter and other
project documentation.

— M (Measure): In the second step, the 6sigma team measures the existing process per-
formance. In addition to process performance, it is necessary to measure all the varia-
bles that are of particular importance to the customer, affect, and define their satisfac-
tion and the requirements.

— A (Analyze): In the third step, the problem is analyzed, i.e. the cause of the problem is
explored. The organization has a number of tools at its disposal; they are aimed at find-
ing process waste, defects and other factors affecting the probability of nonconformi-
ties.
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— I (Improve): The fourth step also means defining the ways in which the problems identi-
fied in the third step are corrected. The 6sigma team generates a number of solutions
from which only the optimal one is chosen.

— C (Control): The final step of the methodology is directed towards controlling imple-
mented improvements. This step also refers to defining how to proceed in case defects
are identified in the process. [8]

Bv applying the DMAIC methodology, the organization has a long-term impact on reducing the
probabi lity that a defect will occur in the process that will result in nonconformities. In addition, the
srocess incorporates preventive actions, checkpoints, and designs new work instructions, or proce-
r=s that will define work tasks to be performed. The costs incurred in carrying out the improve-
s, 1.e. that are the result of measurements, should be considered as preventive costs later in the

rocess, or as the costs that ensure quality.

I
v

" H B
]

4. 6SIGMA IN HEALTH CARE INSTITUTIONS

The factors described in the first section make 6sigma an ideal approach to continuous improvement
of the processes in health care institutions. As a proof, a fact that ensuring that 99.00% of services
me=t the requirements and the rules is not enough should be mentioned. More precisely, 99.00% of
mity means that every week during the course of providing health care services, more than
ical operations would be performed incorrectly; at an annual level, 15,000 newborn babies
Il out of hands at birth; in the same period, 20,000 medical prescriptions would be wrongly
(9] Costs due to poor quality health care services with 99% conformity are extremely high.

= less, it is not only about the costs, but also about human lives and their quality. By provid-
mz unsatisfactory health care services, individual factors defining the quality of life, as discussed in
Secton 1. are aggravated.

.—..,3

primary reason for introducing the Lean system in a health care institution lies in the fact that
is an increasing number of demands for an efficient and quality health care service. The iden-
ufication of customer quality requirements stems from the fact that the process of providing health
care services must be observed precisely through the end-user perspective and what is perceived by
e end user as an added value to it. [10] However, one must not forget about employees as well as
other interested parties who must proactively be involved in the elimination of process waste
with the sole purpose of meeting their requirements. [11] Process waste implies activities that do
not add value to the end user, or do not affect the quality of the provided service. [12] Table 1
shows the most common activities identified by Alkrisat (2014) as an integral part of the process

waste in the health care process. In order to increase the quality and customer satisfaction, process

waste has to be removed. However, the projects for its elimination differ from organization to or-
zznization, as well as the identified waste. Based on the similarities between the activities of health
nstitutions, it depends on whether or not the organization will use similar improvement pro-
s=cts or develop its own customized projects focused solely on the problems identified in its pro-
czsses. [13] Regardless of how the organization will deal with the improvement process, the key
role In :. oposing improvement projects is given to Green Belts [14] under the supervision of Black
Selt, who is also the process owner, i.e. the project leader, who accesses analysis and identification
of process waste. [15] The largest number of improvement projects are related to administration and
associated costs, which often involves eliminating unnecessary documents, waiting for their sign-
ing. redundant documents, and the speed at which they are processed. One of the greatest challenges
in implementing and defining improvement projects is the fact that the Lean 6sigma system is in
most cases used in production processes and needs to be adapted to health care services and related
processes. However, despite the specific challenges, 6sigma and Lean have proven to be applicable
m all areas and all hospital processes, particularly in medical emergency care departments, in
W "’"ich through process optimization, employee productivity and patient satisfaction have improved.
In the first place, concepts taken from logistics and tailored to hospital requirements are responsible
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for productivity increase. However, it is important to emphasize that different health care institu-
tions access health care services in various ways, which results in the need for adapting improve-
ment approach of the system in which the improvement is being implemented. [16]

Table 1: Problems in the processes within a health care institution

Problem Description
1. moving patients from room to room
Transport 5
2. poor workplace layouts
1. overstocked medications in units or in pharmacy
Inventory : : :
2. unnecessary instruments and equipment filling the area
; 1. leaving the patient’s room to perform activities related to their
Motion
treatment
e 1. waiting for internal transport between departments
Waiting 5 i s :
2. unnecessary administration
: 1. multiple signature requirements
Over-Production e sign - red :
2. multiple information system entries
Over-Processing 1. asking the patient the same questions multiple times
1. wrong-site surgeries and patient complaints
Defects : . vt .
2. hospital-acquired conditions (infrastructure)
. 1. staff incompetence
Skills 5 pete

no suggestions for improvements made by employees

Source: Author based on Alkrisat. M., (2014), Six Sigma Applications in Healthcare, available on
htips:/rwww.nhfea.org/ipst/Materials3/9-10-14/six_sigima_applications_in_healthcare9-13_0[1].pdf p. 43 (11
September 2018)

Table 2 shows the savings associated with implementing Lean 6sigma in hospital facilities. Howev-
er, in order to save, the imperative is to involve employees. Employees are those who are in daily
contact with all the activities and know what needs to be improved. [10] Engaging employees does
not only affect project quality, but also process maturity. The highest level of process maturity is
achieved by involving employees into improvement projects, which results in constant processes

improvements, affecting both the quality of the services provided and the products sold. [17]

Table 2: Savings through improvement implementation

Improvements Target cost values (€) Annual savings (€)
ImproYlng patient scheduling 50,000 229.000
Operating Theatre
Reducing accounts receivable 20,000 225,000
Optimizing maintenance 20,000 211,000
Revision of terms of payment | 20,000 60,000
Reducing admission time hip 46,000 56,000
replacement
Improving logistics activities 50,000 44,000
Reducmg waiting times in car- 34,000 34,000
diology

Source: Author based on van den Heuvel, J., 2007. The effectiveness of ISO 9001 and Six Sigma in
Healthcare. p. 83

Processes in health care and hospital institutions are full of process waste that affects their efficien-
cy. An increase in inefficiency affects the increase in costs, which makes the health system more
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surdensome. [18] This is also the root cause of the growing interest of scientists and practitioners
for studying ways to improve the process in health care organizations. [19] However, process im-
srovement does not only affect cost reduction but also an increase in customer satisfaction. In addi-
zon, the risk of accidents is reduced through improvements. Taking into account that 6sigma im-
lies 3.4 mistakes per one million of the produced products or services provided, it implies that
ere are 3.4 accidents per a million of interventions in the health care facilities. [20] More im-
portant is the fact that by implementing the Lean 6sigma system, the flow of health care service
zsers through the process increases just as the concern for them increases along with their satisfac-
zon. [21] An increase in concern is also related to the provision of timely health care, which can be
crucial for medical conditions requiring urgent medical care. Yeh et al. (2011) reported in the re-
szarch of a health care facility in Taiwan in which the Lean 6sigma approach was implemented that
the process efficiency increased from the initial 32.27% to 51.81%, which resulted in significant
savings. [22] However, this is not the only example, with the example shown in Table 2 that shows
the savings and an increase in the satisfaction of health care service users after implementing the
Lean 6sigma system. Ullah in a feasibility study aimed at demonstrating viability of implementing
the Lean 6sigma system in hospital facilities presents a number of examples that prove savings up-
on implementing this kind of improvement system. [23] To achieve savings and increase customer
satisfaction, organizations have a variety of tools and methods at their disposal, most of which are
izken from industrial process improvement projects, i.e. production processes. It is recommended to
zse 11 improvement tools which is, compared to about 160 tools that Lean 6sigma’s methodology
of improvement, very little:

— identification and elimination of process waste

— value stream analysis process

— standard work

— spaghetti diagram

— quality assurance / mistake proofing
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— JIT (Just-in-time)

— pull system

— quick changeover

— A3 report

— cascading annual planning process [24]

Y
=)

&)

However, achieving a defined quality is possible through assurance, i.e. by achieving a number of
factors, such as a system oriented exclusively to the customer’s health care services, quality assur-
ance at entry, process and job standardization, employee involvement, etc. [24] It is important to
emphasize how each of these tools is used in different stages of DMAIC methodology. However, in
order to ensure the success of the Lean 6sigma system implementation, it is essential to provide
adequate training that will enable all employees involved in the process to be educated on the ways
of improvement as well as tools that can be used in each stage of improvement. [25] Most im-
poriantly, improvements in the system must, as a result, have the development of a different con-
sciousness and a different culture on the relationship with the users of health care services. Assuring
the management focused on health care service users is one of the foundations and priorities since
management is a crucial factor that defines goals and strategies for achieving goals that are used in
shaping organizational processes. [18]

5. CONCLUSION

The quality of life in today’s turbulent environment is defined by a number of factors that depend
on the service and production sectors. The quality of the product is ensured through already devel-
oped and proven methods, while the case with the services is quite the opposite. The product quality
analysis is based on verified techniques that quantify individual product parameters based on which
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conformity is assessed. However, measuring service conformity is more challenging because each
service can be different in itself, and service consumer requirements may differ. Particularly chal-
lenging area for quality management is health care service. Aging and the decline in environmental
sustainability results in increasing requirements of health care service users, which affects increase
in total costs. [26] Nevertheless, an increase in total costs is not only the result of larger demands
and a greater number of health care users, but also of a decrease of process efficiency. [18] One of
the ways health care and hospital organizations can contribute to increasing service quality as well
as to increasing the customer satisfaction regarding their service is implementation of one of the
methodologies of continuous process improvement. A particularly effective methodology of im-
provement is Lean 6sigma. By eliminating all activities that by no means affect adding value or
activities such as workplace organization, the total running costs of the process are affected. By
using the Lean 6sigma approach, it is possible to include all job positions as well as all activities in
the health care system, from the laboratory processes to the processes related to emergency medical
care. [27] Furthermore, in order to ensure the quality of life and the quality of provided health care,
it is recommended for health and hospital organizations to continuously improve processes by iden-
tifying and eliminating the risks that could jeopardize the quality of the provided service. Reduced
quality of health care as well as the realization of identified risk can result in death. This is possible
through conducting customer service satisfaction assessments, i.e. taking into considerations their
complaints. [28] By educating employees and by creating organizational culture aimed at constant
improvements, an organization is oriented towards the strategy of achieving excellence. In addition
to motivating and promoting the importance of improvements, the involvement of employees in
change can additionally result in an increase in their personal motivation for detecting problems and
in their project suggestions aimed at elimination of the detected problems. Without the existence of
an adequate education model directed towards acquiring new knowledge and skills in the area of
constant improvement in quality, organizational staff is not competent enough to find opportunities
to improve [29] nor to suggest improvement projects.
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