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Abstract

Healthcare organizations all around the world have many wasteful activities that causes
inefficiencies in their day-to-day operations which contribute to poor service delivery, ris-
ing costs, poor patient experience, medical errors, and a lackluster work environment. In
this regard, there is a dire need for innovative methods for improving the efficiency and
guality of healthcare services. The lean healthcare (LH) concept is a highly recommended
approach in improving efficiency because it focuses on reducing non-value-added (NVA)
activities, man power, waste of resources, time and money whilst ensuring safety stand-
ards and regulations are adhered to. However, LH has it its fair of challenges with regards
to achieving long-term results in which there’s a lack of studies that addressed this to
which it has been reported that up 90% of lean projects fail long-term which goes against
the concept of pursuing perfection through continuous improvement.

Hence, the aim of this research project is to propose how lean techniques will be used to
solve inefficiencies but through a Quality Improvement Methodology (QIM) decision tree
which is a framework that will act as a catalyst for sustaining lean improvements. The
study utilized secondary data in achieving the objective of the research project through
the use of a Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) flow chart within the context of quality and lean in healthcare organizations in
South Africa (SA). The study achieved 38.33% reduction rate of non-value adding (NVA)
activities and an approach on how to sustain the lean efforts through visual control charts
of the waiting times which measure any deviations from the standard stability rate of
99.7%. However, the current measured stability rate is 87.5% which is a signal for further
improvement to achieve the standard rate. The significance behind this is to ensure a

cycle of continuous improvement through measurable indicators and visual charts.
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Chapter 1 : Introduction

There is a wide variety of health systems around the world by their function is all the same
which is organization of resources, people and institutions that conveys healthcare ser-
vice to meet the wellbeing needs of the target population. In context of SA their healthcare
system is comprised of the public and private sector to which about 8% or more of SA’s

gross national product (GNP) is spent on it [1].

However, it has been reported that SA’s health system has high levels of operational
inefficiencies which has resulted in billions of rands being wasted due to issues such as
medical negligence and irregular expenditure [2]. However, these inefficiencies will cause
the quality of healthcare services to deteriorate, then this will ultimately result in a sickly
population and a drop in productivity which will affect the economy negatively. In that

regard it becomes imperative to strengthen the healthcare system.

1.1 Purpose of the study

The purpose of this research project is to primarily reduce inefficiencies in the healthcare
sector by using lean principles. The motivation behind this is through the researcher’s
experiences of receiving inefficient services within the public hospitals of SA. However,
merely having a keen interest to improve the healthcare sector is not enough to conduct
a two-to-three-year dissertation on it but briefly reading past studies and consulting with
experienced researchers on the relevancy of the problem the researcher is aiming to

solve and contributing to the body of knowledge.
1.2 Research Background

The concept of lean principles has been growing throughout different industries due to its
systematic approach of maximizing value whilst minimizing waste which started in the
1940’s in the Automotive industries as displayed in Figure 1. Furthermore, other industries
began to capitalize on the philosophy such as the manufacturing, services and healthcare
industries who aimed at adopting this approach to maximize their production with minimal

resources.
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Figure 1: Evolution of lean principles [3]

LH was developed in the early 2000’s is a concept with objective of eliminating all types
of waste in all tasks and processes so that medical procedures, time and materials could
be utilized efficiently as possible. This will eventually result in the reduction of costs for its
services whilst improving patient safety, increase quality, reduce waiting, response and
lead time [4]. However, when looking at the South African healthcare system which is
comprised of the public and private sectors, operational inefficiencies are present in both
sectors. Although, the inefficiencies are more prevalent in the public sector since it serves
80% of the patients across the country with limited resources [5]. Even though the private
sector serves less patients in comparison to the public sector, this does not mean that the
private sector is immune to operational inefficiencies [6]. This is because they have their
own fair share of challenges such as shortage of medical practitioners, poor quality care

and inefficient use of resources which will result in poor patient experience.

Furthermore, lean management is the most highly recommended approach in addressing
these challenges in the South African healthcare sector, since the lean method has been
used effectively across the globe to improve patient experience without the need of in-
vesting additional financial resources [2, 5]. In this regard, implementation of lean
healthcare into South African healthcare institutions is still at an early stage of develop-
ment and its value stands to be questioned, as a vast majority of literature highlights that

indeed lean healthcare is an evidence-based approach in improving efficiencies but can
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the quality method work in long-run and how will it be sustained [7]? In answering that,
Naidoo [2] suggested in order to sustain lean efforts, there is need to focus on initiating
LH rather than just applying the tool. However, even before attempting to initiate LH there
has to be existing set of quality management systems or practices present within the
healthcare environment that would enable initiation [8]. In other words, policies docu-

ments advocating for improvement of the quality of care must be present.

1.3 Problem Statement

The South African healthcare which is like any other type of organization that has a set
of tasks and processes has wasteful activities to which studies that have focused on pa-
tient flow have estimated that there is about 60% of NVA activities within healthcare pro-
cesses [7]. As a result of these inefficiencies are encounters such as medical errors, in-
appropriate processing and duplicative treatment and in the end both the patient and the
hospital suffer due to the high levels of waste that is present within the system [7]. Indeed,
LH is the highly recommended improvement approach in resolving the inefficiencies with
scholarly articles to confirm the claims but the issues lie within sustaining the improve-
ment and maintaining use of the lean tools in which the reported failure rate is up to 90%
[9]. Which goes against one of the fundamental principles of lean management which is
always pursuing perfection through continuous improvement methods [10]. In this regard,
a framework will need to be developed that will incorporate the cycle of continuous im-

provement.

1.4 Research Questions

In the development of the research project the researcher had just two initial broad re-
search questions which will guide in how the project will commence. However, further
guestions will be developed as the research project progresses after the review of litera-

ture. The initial questions go as follows:

e What are the common inefficiencies in the healthcare systems and which lean tools
are frequently employed to address these inefficiencies?
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e What type of framework needs to be developed to compliment lean principles and

act as catalyst to sustain lean results?

1.5 Research Aims and Objects

The aim of the research project is to identify and reduce inefficiencies in the healthcare
sector in SA through lean techniques and propose a quality improvement (QIl) framework
that will act as catalyst to sustain lean effort to promote continuous improvement. There-

fore, the key objectives would go as follows:

e To conduct a comprehensive literature review on the state of lean healthcare to
determine common inefficiencies and the common lean tools used to address the
inefficiencies then narrow the research project down to SA.

e Propose and develop a QI framework that will assist with challenges in sustaining

lean efforts of continuous improvements of projects implemented.
1.6 Significance of the study

Healthcare organizations in SA are still years behind implementing lean healthcare so
more studies surround it is imperative as the healthcare system is still described to be
very inefficient resulting in poor patient experience. However, what makes this study very
significant is that it covers the shortfalls found in past studies regarding how to sustain
the lean efforts in the long run. This is where the researcher’s contribution will come into
place by developing a framework that combines the lean methodology with other contin-
uous improvement methodologies to cover the shortfalls. In other words, whether it be
public or private the framework will be applicable.

1.7 Limitations

Initially the researcher aimed at collecting primary data to gather intel on the processes
within the one selected public healthcare clinic in KwaZulu-Natal (KZN) in order to apply
the framework developed which will ultimately lead to selecting lean techniques in identi-
fying and reducing the wastes encountered. However, due to the researcher not foresee-

ing ethical violations as there are protocols required to be followed before embarking on
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a journey of visiting public healthcare organizations, this was not possible. This would
have prolonged the research project above the stipulated research period.

In combating the limitations, the use of secondary data which will serve the purpose of
achieving the objective of the study was adopted. Furthermore, the researcher is required
to set a criterion to assess its quality and the relevance of the data for its use in context

of what the researcher is aiming to solve.
1.8 Delimitations

Since the researcher utilized secondary, which was taken from the study of Theunissen
[6]. This entailed information of a private hospital which is a Medical Centre situated in
Kempton Park, Gauteng in South Africa. The name of the hospital will not be mentioned
to avoid any future negative implications concerning the use of their name but information
detailing their processes may be used. In this regard, the Medical Centre has over 50

departments which has the following:

e 343 beds with 33 ICU beds and 10 neonatal ICU beds

e a 24-hour emergency department also known as casualty department and a
trauma unit.

e Sees an average of 2000 patients per month therefore averaging of more or less

500 patients per week.

1.9 Dissertation format

This thesis presents five chapters in which each chapter unravels the next chapter. In
other words, the format explains in summary of how the researcher will go about solving

the problem identified for this research project. This goes as follows:
Chapter 1: Introduction

This chapter entails a clear outline of how the study will be conducted. This will assist the
readers in understanding the background of the research followed by the problem state-
ment, the research questions, the objectives, the reason on why this study is significant,
the limitations encountered in doing the research and delimitations of the study.
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Chapter 2: Literature Review

Chapter 2 presents a literature review which looks at a broad scale of what other re-
searchers have achieved in context of lean healthcare and in answering the research
questions the researcher had initially. This will guide the researcher on how to ascertain
appropriate methods to solving the research problem identified in this study, based on the
lessons learnt on similar literature conducted to address the research questions identified
in this study. In summary it explored the common inefficiencies, lean tools used and the
fundamental approach on sustaining continuous improvement projects by not starting with
patient flow projects. To which a framework is required to be developed in acting as a
catalyst in achieving sustenance of lean healthcare through the combination of other qual-
ity tools. In which the framework would be developed in context of the simplified three
step approach developed by Radnor [11] which is assessing, improving and monitoring
to achieve long-term results of lean efforts.

Chapter 3: Research Methodology

This chapter presents the research methodology which illustrates how the researcher will
go about addressing the gaps identified within the previous chapter of the past literature.
In which, it will explain framework developed which is the QIM decision tree which aids in
guiding the research in selecting appropriate systems and tools before solving the prob-
lem or opportunity through the correct selected improvement tool based on the context of
the problem. To which, in summary it asks the question of are we trying to solve a process
problem which lean tools is commonly used for making processes more efficient or an
output problem which six-sigma tools are commonly used for reducing variation in a pro-
cess to ensure its effectiveness. However, the framework also aids in ensuring the cycle
of continuous improvement by answering what happens next should a new problem by

merely re-analyzing the QIM decision tree.

Now, the question of what data is required to test the framework’s applicability, the re-
searcher selected the secondary data collection approach through a Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA) flow chart adopted from the

study of Tlapa, et al. [12].
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Chapter 4: Analysis, Application and Interpretation

In this chapter which is the analysis, application, and interpretations. This entails how the
results of the QIM decision tree testing were analyzed by the secondary data collected,
to apply the selected appropriate improvement tool and then interpret the findings through
pre-determined improvement results. To which, in summary of this proves the applicability
of the framework and how exactly lean or quality practitioners should approach in improv-

ing inefficiencies in the healthcare sector.
Chapter 5: Conclusion and Future Research

This chapter concludes the dissertation and unique finding by the researcher followed by
recommended future research in the field of lean healthcare. In summary of this, it ex-
plains how this improvement project has a high probability of long-term success. This will
be through justification of past studies by focusing on information flow of the healthcare
organization and breaking down a large-scale project into kaizen projects by developing
value stream maps (VSM) for each departmental area in the hospital to gain quick ac-
ceptance and avoid any resistance and applying monitoring tools ensure sustainability of
the results and prompt for continuous improvement. However, the conclusion will also
include recommendation of the refinement of policy on quality of healthcare in SA in re-

gards to quality improvement.
1.9.1 Conclusion

The first chapter, which is an inductor to the research project provided the background
and nature of the study. In which will enable the readers to have a brief understanding on
how the research systematically went about conducting the research project from broadly
investigating past literature on lean healthcare around the world to narrowing the reviews
down to lean healthcare in SA to get a holistic view of what is required. This illustrates
that indeed lean principles are proven to be the recommended approach in making pro-
cesses more efficient but to achieve sustenance it is imperative to develop a framework

that will serve as a catalyst to which this will be explained throughout the dissertation.
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Chapter 2 : Literature Review

2.1 Introduction

The literature review is compiled of past research on how lean principles could assist in
improving the operations of the healthcare sector as well as the potential challenges im-
plementing lean principles. The review will highlight the common problems and how lean
principles is the best option to implement reducing inefficiencies within the healthcare

sector, with much emphases to South African healthcare.

2.2 Lean Principles

Lean thinking is a concept that originated in the corporate sector [5]. Henry Ford being
the first to consolidate a full production process in 1913 to which in 1930 at Toyota, Taiichi
Ohno was credited for developing the Toyota Production System (TPS) by simply revising
and innovating Ford’s original process [13]. A basic principle that looks at a process and
eliminates operations that doesn’t add value to the organizations service or product from
the viewpoint of the customer, to which the lean concept uses a set of tools and incorpo-
rates a long-term vision aiming for continuous improvement [14]. According to De Koning,
et al. [10] lean principles is set on standard solutions to common problem. In this regard,

looking at five basic principles of lean outlined by Isack, et al. [13] goes as follows:

1. Defining the value whether it be the service or the product from the customers
perspective.
Identifying all the activities in the value stream map to eliminate wasteful activities.

3. Make the value-adding activities occur in a tight sequence so that the product/ser-
vice will flow smoothly towards the customer.

4. As the new flow is introduced, allow customers to pull value from the next up-
stream.

5. Pursuing perfection through continuous improvement methods
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The five lean principles stated above were originally developed in the manufacturing sec-
tor but now through proven research it can now be applied even in the service sector [7].
The principles were designed to improve operational processes and to promote cultural

changes that focus more on value creation.

2.3 Lean Healthcare

LH a concept that is not new in the healthcare environment according to Ricciardi, et al.
[15]. Lean principles derived from TPS represents a fresh way to identify and improve
work systems within healthcare to which this resulted in the concept of LH being intro-
duced which dates back to the early 2000’s [12]. There is an increase in the cost of med-
ical care at an alarming and unsustainable rate worldwide [10]. This has led to healthcare
services seeing the importance of improving quality and eliminating waste in order to en-
sure their services are safe, affordable, accessible and cost effective. In this regard, lean
principles is increasingly becoming a recommended method to improve those aspects
[16].

The concept of LH starts by studying the healthcare processes and determining what is
of value to the patients that enter the healthcare vicinity, nonetheless there are many
windows into the ideology of healthcare value. Defining value itself is defined as quality
divided by the cost[12].

2.3.1 Understanding Value and Waste in Healthcare

Lean principles differentiate from other quality improvement methods due to its focus on
firstly studying the process and reducing or eliminating wasteful activities. Thus, the con-
cept of lean healthcare is broken down to value adding (VA) activities which contribute
directly to meeting customer needs and non-value adding activities which takes space,
resources or time and do not meet the customer’s needs. According to Cohen [14] 95%
of processes are NVA activities and 5% are VA activities in the healthcare environment
which gives a direct conclusion that; to make the healthcare sector more efficient it is
recommended that you eliminate the waste discovered in the activities than focusing on

the value adding activities.
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The context of understanding what is value and waste in the public healthcare sector is
more difficult because value is best understood as what a customer is willing to pay for,
whereas patients aren’t required to pay for public healthcare. In this regard, value can be
described as services that a patient is willing to wait for. An example of a VA process
would be a nurse gathering imperative data about the patient while the NVA adding pro-
cess would be the patient waiting for a medical practitioner to arrive at his/her room [17].

However, in the chase of reducing inefficiencies within the healthcare sector, it is im-
portant to look at the factors influencing the inefficiencies and lean techniques through
research discovered the factors contributing to these inefficiencies. Arguably, cost of
medical is increasing daily at an unsustainable rate, some of the reasons being due to an
aging population and technological advancements. These two factors in modern day so-
ciety are uncontrollable and the increase in demand. Notably, operational inefficiency in-

creases healthcare costs[18].

Through reviewing articles on the types of waste that contribute to inefficiencies which
are commonly described by lean principles; the context of identifying eight types of waste
in healthcare described by Cohen [14] and Mutingi, et al. [16] which share common types

of wastes are given in

Table 1 below.

Table 1: Describing healthcare wastes [14],[16]

Types of waste Corresponding Healthcare waste

Transportation | Poor layouts resulting in needless movements of patients, speci-
mens, materials and even staff members having to walk to the other

end of the ward to collect notes.

Inventory Inappropriate inventory control resulting such as ordering excess
medications, medical supplies. Waiting lists and patients awaiting
to be discharged

Motion Unnecessary movements of staff members in their daily activities
for example looking for paperwork such as drug sheets due to the

sheets not being put back to its correct place.
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Waiting Idle time spent on patient waiting for admission or for a bed in a

ward. Large time gaps between activities resulting in queueing.

Overproduction | Producing more then what is necessary such as making several

admission files for one patient.

Overprocessing | Executing tasks that add no value to the patient such as duplicating

data by asking patients information several times.

Defects Time spent performing incorrect procedures, then fixing errors.
Such as mistakes like wrong identity number on file or patient being

given wrong medication.

Skills Underutilization of doctors and nurses such as not setting time
aside for improvement recommendations to which they aren’t en-
gaged, heard nor supported. Resulting in them feeling burned out

and stop sharing improvement ideas.

According to James, et al. [19] millions are wasted due to clinical inefficiencies, hence the
importance of identifying the inefficiencies is imperative before looking at the various
methods to eliminate the clinical inefficiencies. In this regard, inefficiency can be de-
scribed as using more resources than necessary to deliver a unit of beneficial patient care
or service and is directly linked to lean healthcare types of waste such as overprocessing
or overproduction within a clinical process. However, in the context of improving efficien-
cies there are five common inefficiencies within the healthcare environment researched
by Henry [20] and Staff [21] with some of the key efficiencies broken down into an engi-
neering perspective by Pepin [22].

2.3.2 Five common inefficiencies in hospital operations

e Poorly managed patient flow: a high influx of patients moving in and out of de-
partments in hospitals to which a smooth patient flow is recognized as a solution
to prevent overcrowding. Yet, according to Henry [20] emergency departments re-

main overcrowded resulting from lengthy waiting times and large duration times
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between operations. Parts of this is most certainly caused by the ongoing lack of
matching the resources to patient needs.

Lengthy hospital stays and inappropriate hospital admissions: practitioners
sometimes admit that patients are kept longer than necessary due to not having
alternative places to send them. Patients are also getting sicker than ever before,
coordination and planning amongst specialists is poor and the average time a pa-
tient spends in the hospital is gradually increasing. These longer stays are costly
and result in fewer spots for inbound patients.

Inadequate medication reconciliation: incomplete medication reconciliation can
lead to medication errors which are expensive and contradicts the most basic prin-
ciple in health “first do no harm” [23]. It is recorded that an estimated of up to 160
000 deaths are caused by medical errors every year [24]. One of the reasons being
a lack of efficient processes for reconciling medications at each point of care and
patients being poor historians when it comes to their medications.

Duplicate documentation requirement: reducing inefficiencies in documentation
methods will permit physicians to spend more time with patients and also assist
with creating a smooth patient flow. It has also been reported that the increase in
readmission rates causes the duplication of documents due to inpatient care qual-
ity and care coordination being poor.

Poor communication methods: a survey conducted by Ponemon institute of
more than 400 providers discovered that poor communication is costly and sums
up billions of dollars industry wide. The causes are drilled down to lack of technol-
ogy and inadequate wireless connectivity or pagers. Other processes like patient
admissions and transfers found that more than half the amount of time required to
admit one patient is wasted on inefficient communication. It's not just poor com-
munication between the medical staff but also poor communication between pa-
tients and providers which has shown to also lead to costly readmissions and the

root of poor patient flow and lengthy stays.
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2.3.3 Identifying Lean methodologies to solving inefficiencies in healthcare

According to Narayanamurthy, et al. [9] implementing lean principles begins when the
healthcare organizations begins to directly attack inefficiencies which causes the wastes
in a value stream by following the five tenets of lean. However, five common lean
healthcare methods will be reviewed that works effectively to reduce inefficiencies in
healthcare. In this regard, seeing that the healthcare sector is a matter of life and death
the methods should all be focused on quick-responses and extra relevant in the

healthcare environment [25].

2.3.3.1 Kaizen

Typically, an improvement process starts with a Kaizen (continuous improvement), a phi-
losophy that focuses upon continuous improvement of processes thus reducing waste
and increasing quality and efficiency through small and big scaled projects [26]. This in-
cludes the standardization and measurement of operations [13]. According to Manos, et
al. [27], the acceptance of LH can grow if they start with giving quick results which kaizen
is a great method for identifying low-hanging fruits to get quick wins. De Koning, et al. [10]
conducted a study in lowa Hospital that’s located in the city of lowa. In his study he in-
cluded the kaizen process to eliminating waste in computerized tomography (CT) scan-
ning process which was successfully implemented resulting in an increase of revenue per
year and enhancing customer experience. Also another study conducted in one of the
Namibian medical laboratories experienced an improvement of the quality of their ser-
vices through the application of kaizen activities [13]. Similar to the study of Isack, et al.
[13] and De Koning, et al. [10]. Kovacevic, et al. [4] achieved the same result of imple-
menting kaizen events but also discovered that kaizen is helpful in improving the work
organization, focusing on low-cost and low risk improvement and empowering employees
to engaging in creative improvement ideas due to the principle of respecting all ideas no

matter the size or impact in the healthcare sector.
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2.3.3.2 A3 Problem-Solving, A3 report

The A3 report is a common problem-solving tool that would fall under kaizen events which
should be planned and realized upon such as the PDCA cycle (Plan-do-check-Act)

whereby [4]:

e Plan: after the problem has been through the eyes of the customer “patient”, then
a plan is established with the current condition being displayed with the cause
analysis diagram such as the 5 why’s being commonly used to get to the root of
the problem. Thereafter state the expected result of conducting the A3 report. [17].

e Do: the implementation plans or conduct experiments to make the necessary
changes and assigning duties to individuals with deadlines attached to their re-
sponsibilities.

e Check: verifying if the expected results are achieved or evaluate results

e Act: reviewing and assessing the results and refining the experiments through fol-

low-ups.

Shahroudi and Aarabi [28] did a study on reducing the foot traffic in the operating room
(OR) that was known to be a factor affecting surgical site infections and distractions. A
reduction of 46% in foot traffic in the OR was achieved through application of the PDCA
method which was in A3 format. Another study conducted in the intensive care unit (ICU)
at a Community Medical Centre in Salt Lake City which experienced a reduction of over-
time hours resulting in real monetary savings, while reductions in wasted staff time not
affecting overtime realized immediate gains in error reduction and employee, patient and
physician satisfaction with the use of the PDCA cycle [17]. Price [5] used the same A3
tool to reduce patient waiting time in the Orthopedics Outpatient Department (OOPD)
clinics at New Somerset Hospital (NSH) in Cape Town, in his study he successfully re-
duced the patient waiting time by 39.4% thus increasing time for medical practitioners to
consult patients. It is important to note that the A3 report requires a simple one-page
format that should be taking small doable problems so that workers can identify and make
improvements rapidly [17], this inherently got the staff in NSH change their attitude to-
wards lean management as a set of tools to improve systems throughout the hospital [5].
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The common template has been adapted from the Toyota’s A3 reporting system to an
advanced suitable A3 template used to solve hospital operations’ problems as suggested

by Jimmerson, et al. [17] illustrated in (Figure 2) below.

ITHEME: “What are we trying to do?* I To:

By -
O Date:
Background ] Target Condition ]
Problem context and importance Diagram of proposed new procass
Current Condition 1
Countermeasures
« Diagram of current process.
o . r‘éha. about the system is not Tmplementation Plan |
= « Extent of the problem(s), i.e., What? | Who? | When? | Where?
measures
Cost/Benefit:
Cause Analysis |
Most likely root cause of problems Follow-U L .
in the current condition: 5 why's & e di
analysis * Predicted * Date check done.
performance * Results, compare
() * How, when to 1o predicted.
chack?

Figure 2: Problem solving A3 template [17]

2.3.3.3 Value-stream Map

VSM is a graphical, analytical tool that represents a flow of selected processes from its
start (material purchase from supplier) to finish (final product) [4]. The frequently used
tool in distinguishing the difference between VA and NVA activities. In the healthcare
environment, a VA step would be a nurse interviewing a patient to obtain important infor-
mation while a NVA step is a patient waiting for a physician to arrive in the examination
room [17]. In this regard, the process to developing a VSM is broken down to four simple
steps by Cohen [14].

The first step is to identify what is the value defined by the patient? This concept will
require health-care providers to identify what patient’s actual needs are. The second step

would be to perform a Gemba walk which is a Japanese term for real place, “learn to see”.
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This step requires the value stream mapper to visit the workplace and observe first-hand
how the process operates and get an understanding on the multiple areas causing ineffi-
ciencies for the intention of envisaging improvement opportunities. Afterwards, in the sec-
ond step you will be required to create a flowchart representing the processes from be-
ginning to end known as the current-state value stream map (CS-VSM). Those working
in the processes are the ones to give accurate information on each process. This includes
the use of time studies, to get actual times to complete each step and lead time (total time

it takes to complete the entire process, including waiting times).

The third step will include visualizing the flow state in which all the steps are followed by
another without stopping. All improvement ideas and changes recommended are wel-
comed and placed on the CS-VSM. Using the ideas generated new and better processes
are then designed and placed on a future-state value stream map (FS-VSM). The map
represents a new and improved process to which ideally lean principles reduce the time
from beginning to end by eliminating NVA steps. The processes displayed in the FS-VSM
should allow patients to “pull” value when they need services rather than requesting and

waiting.

The fourth step begins when the future state map is completed and approved by all rele-
vant parties involved. This would involve a plan for improvements and identifying each
person responsible for the implementation phase for each activity. However, VSM has
been implemented practically at Catherine Booth Hospital in KZN, SA with an overall im-
provement on efficiency and reduction on waiting times [29]. In Jimmerson, et al. [17]
study, he achieved the same output overall improvement as [29] but his CS-VSM also
highlighted medical errors in his NVA activities such as labeling errors throughout the
work processes which the errors were able to decrease from an average of three per
month for the prior twelve months to an error in the first two and one half months of the
new process implemented from FS-VSM thus saving lives and improving throughput.
Similar to the study of [17] and [29], Kovacevic, et al. [4] achieved the same results but
discovered that VSM is a successful tool for initiating healthcare system changes to pro-

vide improvement opportunities.
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2.3.3.4 Visual Management

According to Kovacevic, et al. [4] people are visual beings and majority of information that
we receive and accept comes from a sense of seeing which proves that visual manage-
ment (VM) can alter human behaviors for the better significantly [25]. The aim of VM is to
apply visual indicators displayed and controlled throughout the organization to improve
communication of processes easily accessible and clear to all employees. In the aspect
of the healthcare environment, VM would reinforce patients and employee’s safety be-
cause of self-restraint features. The 5S, A3, VSM methods are fundamental tools that
require a visual approach that healthcare workers would value [14]. Kovacevic, et al. [4]
did a study on the proper management of material, tools and packaging in the sterile
service department which required VM of Kanban boards. Kanban which translates to
gueue limitation, which allows a maximum allowable on-hand quantity thus bringing about
automatic replenishment method and eliminates tying up nursing and other staff search-
ing for supplies [25]. This resulted in the reduction of material waste, costs, delayed sur-
gery due to lack of materials and infection rate in clean surgeries [4]. Schonberger [25]
applied VM in a surgery room by setting up a large white board with the surgical team
names and scheduled times for each surgery and a check mark went besides the name
of any personnel who was late because the effect of late surgeries would push back other
scheduled surgeries thus increasing patient waiting time, costs and poor usage of valued
resources. This resulted in no more late surgeries due to the shame and criticism of being
singled out for bad behavior. Similar to [4] and [25], Spagnol, et al. [23] reviewed a case
study where VM was applied to standardize improvements and was able to achieve large
reductions in physician reassessment waiting time, these improvements required minimal

material cost and no additional staff.

2.3.3.55S

The 5S technique which would be defined by Isack, et al. [13] and Kovacevic, et al. [4] as
visual workplace technique to organize working practices and working environment as

well as the overall philosophy and way of working. The 5S are mainly:
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e Sort: removal of unnecessary items and papers in a given area

e Set in order: identifying the best locations for all types of items, setting inventory
limits and taping workplace with label for objects in place.

e Shine: cleaning everything in and out especially unnecessary materials that was
stored and continuing to inspect items by cleaning them and to prevent dirt and
contamination from occurring.

e Standardize: creating rules for the maintenance and controlling the first 3S, making
use of visual controls and standard procedures.

e Sustain: Ensuring the adherence to 5S through communication and self-discipline.

However, the latest trends and recommendations introduced the sixth ‘S’ which stands
for Safety. To which safety (patient and staff) is one of the top priorities in healthcare
which boils down to 6S (5S + 1) should it be implemented can add beneficial measures
in a meaningful and sustainable improvement in safety practices [4]. It has been shown
that 5S is not merely about cleaning and organizing but allows workers to see, know and
understand the workplace. Kovacevic, et al. [4] did a study on the application of 5S in
hospitals and discovered beneficial effects such as 5S making efficient workplaces for
enhanced safety and increased productivity, reduction of inventory and supply costs, re-
capturing spaces and minimizing overhead costs. The National Health Services in United
Kingdom (UK) initiated a program that presented opportunities to identifying improve-
ments to be made in healthcare facilities. 5S was one of the methods that was success-
fully implemented namely in an endoscopy unit in a community hospital which they were
able to convert one storage room to a staff room which resulted in cost savings in linens
and inventory thus reduction of cycle times [30]. Venkateswaran, et al. [31] discovered in
his study that after successful implementation of 5S it greatly improved housekeeping
practices in healthcare and made nurses be able to identify potential issues such as safety

or quality problems.

Table 2 illustrates some of the successfully implemented lean projects with results shown
from hospitals in the United States of America (USA) and Scotland based healthcare fa-
cilities. The results illustrated show typical tangible and intangible benefits of lean projects

that have been implemented.
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Table 2: Examples of successful lean projects implemented [4, 11]

Organization Method Applied | Impact

Flinders Medical Centre Lean thinking Same budget, infrastructure, staff,
and technology with fewer safety inci-

dents yet 15-20% more work has been

done.
Royal Bolton Hospital Bolton Improving e Reduction in mortality of 36%.
care systems e Reduced process time to pro-
(Lean) cess important categories of

blood from 2 days to 2 hours.

e Direct savings of £3.1 millions

Scotland Cancer Treat- | Lean Principles | Customer waiting time for first ap-
ment pointment reduced from 23 to 12 days
on average and improved customer

flow time for patients of 48%.

Nebraska Medical Centre | Lean principles: e Reduced manpower
redesigning the e Reduced lab space and speci-
work area in the men processing turnaround
clinical laborato- time by 20%.
ries.

2.4 Understanding Enablers and Barriers to Implementing Lean Healthcare

Through extensive reviews of past literature reviews there are proven records of the suc-
cess of implementing Lean principles in healthcare. Moreover, it will be imperative to un-
derstand any resistance and any failures that should occur to sustaining a successful
implementation of lean principles in healthcare. Despite the wide application of lean
healthcare the success rate remains low with lean project implementation failure rate
ranging between 50 to 90 percent [9]. This is due to the fact that Lean experts and con-
sultants don’t consider elements that would hinder the introduction of lean and its suc-

cess. Moreover, Narayanamurthy, et al. [9] concluded three major reasons attributing to
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the high percentage of failures which is the lack of adaption, the lack of readiness due to
the absence of training systems or little to no knowledge of lean principles and the lack
of systemic approach which also noted by Naidoo and Fields [32] of focusing on how to
initiate lean principles. Healthcare organizations that implement LH haven't yet fully insti-
tutionalized LH to the level of Toyota on the ability to improve and design the work, share
resulting knowledge and developing people for the work [9].

According to Chatur [7] there has been overwhelming research that lean management
works with tools such as Kaizen events also referred to as Rapid Improvement Events
(RIE’s), which these type of projects aren’t followed up on and the motivation to create
and sustain change often disappears. This would require a systemic approach for lean
principles to become part of the daily routine of management doing daily, weekly and
monthly follow-ups, not something done once or few weeks and never again [7]. An im-
portant note stated by Narayanamurthy, et al. [9] is that it is imperative to assess the
proactive readiness for healthcare institutions to begin the lean journey as the success
and failure heavily depends on it. There are various methods to asses healthcare institu-
tions readiness such as the fuzzy logic technique which is used to assist in concluding a
final answer of whether the healthcare institution is ready or not [9]. After assessing the
readiness factors of healthcare institutions to implement lean principles the assessor
would then be able to assist on advising on the key areas to improve on facilitating to
enable implementation of lean principles. The key factors of enablers and barriers to lean
are summarized in Table 3 below adopted from Isack, et al. [13] and Hagg, et al. [33]:

Table 3: Enablers and Barriers to the application of lean principles in healthcare [13],[33]

Enablers Barriers

Employe empowerment- always recogniz- | Staff’s resistance towards change
ing and employee’s accomplishments

through their contributions

Top management being involved Leadership failures

Flow orientation- good to consider audi- | Weak links between improvement pro-
ence and base processes that are easy to | grams and the strategy
relate

Page | 20



Proper planning Improper planning

Open talks about all wastes Lack of democratic talk
Quality workshops organized regularly Lack of training
Ability to learn and accept changes Inadequate attention to internal and exter-

nal customers

Internal and external customer satisfaction
Is tracked and reviewed- good to quantify

improvements

2.5 The 4P model

The important points mentioned above supports the 4P model strategy of achieving inno-
vative excellence to build and sustain excellence through four categories which are peo-
ple, partnership/teams and the product/services [7]. This assists and being prepared for
the great risks involved when attempting to revolutionize healthcare institutions which lack

a stable culture of lean principles.

In the aspects of healthcare organizations, the 4P model takes into account the aware-
ness of human resources (clinical staff) and the role they play in the context of hospitals
and clinics as the basis for improving processes. The model highlights that to achieve
eliminating inefficiencies it is fundamentally important for healthcare organizations to de-
velop staff capabilities; for it is the foundation of improving partnerships, processes and
the provision of services. This supports the reason for assessing how ready healthcare
institutions are to fully implement lean principles and achieve true learning focuses on

continuous improvement through problem solving [7].

According to Chatur [7] and Narayanamurthy, et al. [9] when deploying the 4P strategy,
the top down approach must mirror the bottom up and should be linked end-to-end and
to some degree the model should be hierarchical with higher levels building on levels as

displayed in (Figure 3) below.
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Toyota’s

S
N
N
Terms o)

*Continual organizational Learning through Kaizen
* Go see for yourself to thoroughly Understand the Situation (Genchi Genbutsu )
Problem Solving\, Make decisions slowly by Consensus, thoroughly considering all options;
(Continuous Improvemer&‘%ﬂemem Rapidly

& Learning)

*Grow Leaders who live the Philosophy
* Respect, develop, and challenge your People and Teams
* Respect, challenge and help your Suppliers

People & Partners
(Respect, Challenge
& Grow Them))
*Create process “flow” to surface problems
* Use pull systems to avoid over production

* Level out the workload (Heijunka)

Process « Stop when there is a quality problem (Jidoka)
(Eliminate Waste) * Standardize tasks for continuous improvement
* Use Visual Control so no problems are hidden
« Use only reliable, thoroughly tested technology.
Philosophy *Base management decisions on a Long-term

(Long-Term Thinking) philosophy, even at the expense of short-term

inancial goals

Figure 3: The 4P model [7]

2.6 Assessing Lean readiness of healthcare institutions

The increase in literature with regards to the use of continuous improvement practices
that would serve the purpose of improving operational efficiencies and reducing has be-
come one of healthcare organizations’ top priority [14]. To which, the majority of publica-
tions focused on Lean healthcare as the most suitable practice in achieving operational
excellence with an increase in success stories among medical professionals [34]. Despite
the growing awareness of the benefits of implementing lean principles in the healthcare
sector but scarcity in the research that consolidates the methodology in applying LH [34].
According to Naidoo [35], a few researchers would describe the barriers and challenges

of implementing LH but that wouldn’t translate to being readiness factors.

Organizational lean readiness could be defined as the ability of an organization’s realiza-
tion or awareness of the need for change, improvement and developing an organizational
culture which understands the customer requirements and an overview of the organiza-
tions processes with the use of data to drive improvements [11]. In other words, according

to Radnor [11] for sustainable use of lean tools it is imperative to consider the
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organizations’ readiness factors. For example, without understanding the customer’s
needs and values it would be impossible to draft a VSM and without understanding vari-
ation then the data collected which is used for visual charts would be pointless and de-
motivational. Confirmation from recent literature within the public sector organizations
show that the focus tends to be more towards the tools and techniques of lean and less
on the readiness factors which could lead to the lack of sustainability in the longer run

and focus towards short gains [34].

2.7 Readiness factors in the Healthcare sector

Recent literature has supported reasons for considering organizational readiness which
links to the principles of lean in that it reminds managers in the public sector that im