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ABSTRACT

Healthcare is an industry where mistakes are niatrated. Various Improvement
methodologies such as Total Quality Management (T,Q&lan and Six Sigma intend to
improve the performance of processes and impaeinasgtional performance. Lean Six
Sigma (LSS) combines approaches for flow and gualith the intent to reduce waste,
variation and defects in processes. There have gy attempts to implement LSS.
However, there is a lack of academic research@extent of implementation or whether
it leads to improvement. Generic lists of Criticaliccess Factors (CSFs) have been
created, but they have not yet been explored irerdgnamic settings such as healthcare
in developing countries. The purpose of this stwdg to examine LSS implementation
in UAE hospitals being a multi-cultured, professibrand high labour turnover
environment. The study also examined whether fig@t€actical and Operational (STO)
CSFs are positively correlated with LSS successfplementation measured by hospital

performance.

A mixed-method approach was adopted to exploresthdy aim and objectives also
enhancing the study quality in terms of reliabibiyd validity. A conceptual model was
developed from a review of the literature and éxgstimprovement frameworks

identifying three distinct CSFs themes (Strate@iactical and Operational) and eight
hospital performance indicators. The study analys®al findings from a survey,

interviews and a brainstorming session using SRI&Snatic analysis, Partial Least
Squares Structural Equation Modelling (PLS-SEM) bxterpretive Structural Modelling

(ISM). The study revealed that CSFs in healthchi@usl be sequenced in clusters,
therefore creating a new framework for deployingSLSVorkforce stability and job

security emerged as two new CSFs. Moreover, thdaremlpresults showed that LSS
CSFs have a positive effect on the performanckeottAE hospitals confirming previous
research in other sectors. While the results cowdir that the UAE healthcare sector
shares many common LSS CSFs and barriers identifipdevious research, the study
revealed three new barriers, namely lack of sushality of LSS, lack of a holistic

approach to deploy LSS and lack of advertising L&cess stories. This study
contributes to academics and practitioners by plingia deployment framework for LSS
in healthcare, offering better insights on the entrstatus of LSS in UAE healthcare to

enhance LSS deployment towards better organisafp@ntormance.



‘The only true wisdom is in knowing you know

nothing.” socrates
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CHAPTER 1: INTRODUCTION AND RESEARCH OVERVIEW

1.1 Background of the study

It is imperative for organisations belonging tdfeliént industries to perform well within
their domain. Due to the constant changes in thi&e@hand demands of the customers,
various organisations test various quality initie§ to improve their processes’
performance, reduce cost and enhance customeiastitia. Six Sigma has become one
of these popular initiatives used by various orgatidons to enhance their performance
(Sony et al. 2018; Antony and Kumar 2012). Six Sagm trademark of Motorola that
started in the US in the early 1980s, is a busipegssess methodology, derived from
TQM principles, incorporates the teachings of wvasiquality professionals such as
Deming, Juran and Feigenbaum (Deming 2000; Pandé& €000; Juran et al. 1999;
Feigenbaum 1956). Six Sigma can be defined asaWsllo

‘Six Sigma is a well-established approach that saekidentify and eliminate
defects, mistakes or failures in business processggstems by focusing on those
process performance characteristics that are ofti@l importance to
customers(Antony et al. 2005, p.860)

In addition to Six Sigma, Lean practices are alspleyed by different organisations to
improve the overall value of a process stream. vemsdeveloped by Toyota and labelled
as the Toyota production system (TPS) (Womack.et30; de Souza and Pidd 2011,
Arthur 2011). The term ‘Lean Manufacturing’ was disy John Krafcik in the bookhe
Machine that Changed the Wor{lVomack et al. 1990). It has been posited that Six
Sigma combined with Lean, can lead to an effecive insightful approach that would
result in improved processes in various sectonsc{&r et al. 2005; Salah et al. 2010).
The integration of Lean and Six Sigma is referiedg Lean Six Sigma (LSS) (George

2002) and has become of interest to many reseatcher

1.2 Research problem and UAE context

The global healthcare sector is one of the moswimg sectors in the world with more

than US$7,682 million in expenditure in 2015, presg) healthcare operations to reduce

cost while aiming to enhance patient safety andsfsation (INSEAD 2016).

Additionally, the quality of healthcare servicemtinues to suffer from serious issues

that affect patient safety (Heuvel 2007; Liberat®@d.3). It is estimated that more than
1



134 million adverse events occur each year in lalspiontributing to 2.6 million deaths
annually due to unsafe care and around 150 mipi@scriptions out of 3 billion filled

every year are filled with error (World Health Onggation 2019; Arthur 2011). Some
argue that 95 per cent of healthcare operatiomotiadd value offering opportunities for
improvement (Henrique and Godinho Filho 2018). thallenges in the UAE healthcare

sector are similar to the global healthcare sector.

The expansion of population in the Middle East pat pressure on healthcare care
services (INSEAD 2016). The UAE, part of the Gutfiudcil Countries (GCC), is one of
the fast-expanding economies within the Middle Eagending to make its transition
from an oil-based economy to a service-based dramis to transform its healthcare
sector to become resilient to variances in thermatgonal economies and to formulate
itself as a reliable and transformative global farbmedical tourists (The Prospect Group
2017). As a result, the rapid population growth hasessitated the addition of many
healthcare provisions in the country (World Bank20GMI 2018). An additional 2000
hospital beds are required by 2022 (Nair 2018)ni&intain an acceptable quality level
and enhance patient satisfaction and safety, UAsttheegulators sought joint ventures
with international healthcare chains (e.g. Johnkitegpand Cleveland Clinic). Moreover,
many UAE hospitals are required to seek accrediatie.g. Joint Commission
International Accreditation (JCIA)). Therefore, iroged healthcare processes are of

importance to the UAE.

Most LSS research focused on developed countries(B011; Antony 2004), whereas,
there is a limited section of research that focsisse developing countries such as the
UAE (Albliwi et al. 2017). The UAE healthcare coxtepresents a unique set of
challenges when it comes to implementing chandgmiivies, including quality and LSS.
First, the transient nature of the general worldoirt the UAE affects how staff in
organisations commit to Continual Improvement (@liatives. The expatriate makes
around 88 Percent of the UAE population (Global Mddsight 2019) and given many
employees are on short term contracts (e.g. y&aBs), the commitment towards Cl may
be superficial. Moreover, the hierarchical natufehospitals combining Clinicians
(Physicians and nurses), hospital administratoreshagement and investors with
competing priorities could present another chaker@jinicians, whose participation and

input is much needed during ClI initiatives, coulreluctant to participate given their
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demanding schedules and conflicting objectivesd@iand Bracci 2013; Creasy 2017,
Matteo et al. 2011). This healthcare context adddheer type of challenge, which is the
engagement and participation of staff in hospidtech is critical to the success of any

Cl initiative.

1.3 Motivation and significance of the study

Continuous improvement initiatives such as Lean &hdSigma can enhance patient
safety, improve stakeholders’ satisfaction and rabrdosts (Taner et al. 2007; Antony
and Kumar 2012; Antony et al. 2018). While varistigdies have postulated that Lean
and Six Sigma implementation can improve the fuumstig of the healthcare sector
(Wickramasinghe et al. 2014; de Koning et al. 2QG@&jreani et al. 2013) it is argued that
Six Sigma initiatives ‘fail’ 80% of the time (Macd010; Zimmerman and Weiss 2005).
Such failures have been attributed to the lack mioael to guide the deployment of the
initiatives (Albliwi et al. 2017). Moreover, the atess rate of implementing any CI
initiative, including Six Sigma, is influenced bgweral critical success factors. Such
factors, called enablers or readiness factorsreda¢ed to organisational infrastructure,
top management commitment, leadership, teamwaskurees and acceptance of change
(Albliwi et al. 2014; Sreedharan and Raju 2016). nMaresearchers stress that
organisations must address certain factors thraugh8S implementation in order to
have an effective outcome (Naslund 2013; Laureadi Antony 2012; Noori 2015;
Antony 2012; Zhang, Irfan, Aamir, et al. 2012; Athish et al. 2014; Antony and
Banuelas 2002; Dubey et al. 2016). However, thaswifs have not been developed in
totality to aid organisations to prioritise theffagts to ensure a successful deployment
(Albliwi et al. 2014; Swami and Prasad 2013). Trissents a gap for further research.

There are many failures in implementing LSS witedsby the author as part of his
professional capacity in supporting and coachirgyithplementation of more than 250
quality and LSS projects during the last 15 yeadisese failures could be due to an
apparent lack of clarity on the factors that wilhsare a smooth launch and
implementation of LSS projects to support the asmeent of the operational and
organisational goals. Apart from the concern onlélck of understanding on how these
factors work together, various researchers havstoured the impact of these factors and

their relative importance in furthering an orgatimatowards success (Al-Balushi et al.



2014; Albliwi et al. 2014; Siddiqui et al. 2016; éélmaged 2010; Muraliraj et al. 2018;
Sreedharan et al. 2018).

In an effort to assess and enhance healthcareedglipatient safety and quality of care,
healthcare practitioners and academics have dexe@legrious healthcare frameworks.
Among these frameworks are the World Health Orgdion (WHO) Patient Safety

Framework, the Institute of Healthcare Improven{#l) Patient Safety Framework and
the Donabedian Framework which acted as a printamgdation for the evaluation of the
guality of healthcare organisations all over theld/@Ayanian and Markel 2016; Sufiol
2000).

Donabedian, a well-known physician, developed mé&aork for assessing the quality of
care, which became the building block for many Gidels (Revere et al. 2004).
According to WHO, The Donabedian model is an appropriate frameworké&alth care
assessment and pays particular attention to raisignt’'s awareness, and satisfaction
of the outcomegSardasht et al. 2012, p.50). While the Donahediamework will be
discussed in more detail and compared to othenbssiand healthcare models in Chapter
3, this study adopted the Donabedian frameworkitrconceptual model for the
following reasons (Raleigh and Foot 2010; Donabe@@05): First, the Donabediam
framework provides a sequential overview on howpiteeess and outcome measures as
they connect the theory of change to outcomes songetvhich the WHO and IHI
frameworks do not articulate very well. If a modelly measures outcomes, then the
actual changes that occurred in practice can ndinked to outcomes. Moreover, if a
model only measures the process, then the outcantesbjectives achieved can not be
validated to have changed and the risk remains tti@tprocess improved but the
outcomes did not. Second, Unlike the WHO and IHtals, the Donabedian framework
combines the physical and organisational charatiesi where the healthcare occurs
(Structure element) while focusing on the carevaedid to patients (Process element) and
finally linking these activities to the effect ot&lthcare on the status of patients and
populations (Outcome element). This layout intezggatery well with the Six Sigma
approach that focuses on process and outcome resagsrthe Donabedian framework
has some limitations, this study expands on thendm@ork by introducing an LSS
conceptual model creating a hybrid model basecherDonabedian framework and the

Balanced Scorecard (BSC) approach to measure oascom
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Moreover, there were few empirical studies on LSF € LSS impact on organisational
performance and implementation frameworks (ShaidrMoeller 2012; Uluskan 2016;
Sreedharan and Raju 2016). An investigation of dhgent literature, presented in
Chapter 2, confirmed that little research had lweered out exploring the status of Lean
and Six Sigma implementation in UAE hospitals. Adstto appraise and discuss LSS
CSFs in the UAE context while exploring a suitab®S deployment framework to in

UAE hospitals was essential for the following reaso

1. This study provided the opportunity to examinehiére are any specific UAE
success factors and barriers during LSS implementagiven the specific UAE
context discussed earlier.

2. This study contributed to the understanding if LU&% an impact on hospital
performance by testing various models for CSFseting) and sequencing.

3. The findings will assist UAE hospitals that are tanplating implementing LSS
by providing an understanding of what factors aeeded before starting the
implementation. If practitioners are informed ofsle factors and are attentive to
the influence of critical factors, the LSS initisgiis more likely to be successful.

4. This study added to existing theories when it con®sLSS deployment
frameworks.

5. This is the first mixed-methods study that examih&®$ implementation in the

UAE healthcare sector.

1.4 The aim of the study

The study addressed the following aim:

To examine whether the Strategic, Tactical and @panal (STO) CSFs are
positively correlated with LSS successful impleateort in UAE hospitals

measured by hospital performance.

1.5Research question
In order to achieve the overall aim of this reskatbe study intended to answer the

following research question:

To what extent are the STO CSFs positively cordlatith LSS successful

implementation in UAE hospitals measured by hokpgg&ormance?
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1.6 Research objectives

The following objectives were suggested for achiigithe above research aim:

1. To examine the extent to which LSS is implemented AE hospitals.
(OBJ1)

2. To identify the significant LSS CSFs and allocdten to their STO themes
in UAE hospitals to develop a conceptual model. (@B

3. To evaluate the correlations between STO CSFs &&lduccessful
implementation measured by UAE hospital performa(o8&J3)

4. To develop a framework for LSS deployment in UAEitals clarifying
the interdependencies between the CSFs. (OBJ4)

1.7 Research approach and strategy

The research approach presented in Figure 1.1 sti@vmain research activities. To
enhance data collection and to overcome some dirthi@ations associated with survey
studies, the study employed a mix of quantitative qualitative data collection methods,

The following phases were followed in this study:

Phase 2 *Online Pilot Phase 4 +Analysis with PLS-
+Seek LSS experts Survey +Online Main SEM
Opinions on Survey and
Questionnaire Interviews

Figure 1.1: Phases of the research strategy
Source: Author

sliterature review
on C5Fs and
Performance
Measures

Phase 6
*Summary and
sGenerate I1SM Findings Analysis
Model via
Brainstorming
Phase 7

Phase 1 focused on conducting an extensive literatview on Quality, TQM and LSS

to extract and prioritise ‘Global’ LSS CSFs mairfycusing on healthcare. Such a
comprehensive literature review allowed for theraotion of significant LSS CSFs

themes and hospital performance measures to deaetopceptual model. The review
focused on peer-reviewed papers and textbooks.r&ewemprehensive systematic
literature reviews were also consulted to ider@ifyFs (Albliwi et al. 2014; Antony et al.

2018; Sreedharan et al. 2018).



Phase 2 comprised of designing the questionnaiesed® on a review of similar
guestionnaires (Laureani and Antony 2012; Douglad.€015; Jeyaraman et al. 2010;
Dubey et al. 2016; Hilton et al. 2008; Tran 200®) $tudy questionnaire was constructed
and adapted. The questions and structure of tretiqueaire were validated and modified

based on feedback provided by various academict &8dexperts.

Phase 3 involved conducting a pilot study usingnalssubset sample from the target
population in order to ascertain and validate thethmdology and methods before
conducting the main survey. The results from thet @tudy allowed the researcher to
modify the questionnaire.

Phase 4 involved conducting the main survey onityuaihd LSS practitioners in UAE
hospitals. Additionally, a number of semi-structlineterviews were carried out to obtain
qualitative views, which were compared with theveyrresults.

Phase 5 utilised PLS-SEM to evaluate the correlatimroposed in the LSS model. The
PLS-SEM was chosen as it can provide better insightcasual and exploratory models
as it determines how much of the explained variancthe data can be optimised.
Moreover, PLS-SEM requires minimal assumptions abloe distribution of data and

does not require large samples.

Phase 6 utilised an ISM brainstorming session Wil experts to explore the possible

causal relationships between the identified CSBpgsing a deployment framework.
Phase 7 presented the results and findings ottidy & relevance to previous work.

1.8 Structure of the thesis
This Thesis is divided into 8 chapters, as follows:

Chapter 1 provides the introduction, backgroundtivaton and significance of the

study. The aim, objectives and research questidneo$tudy are also mentioned.

Chapter 2 describes the literature review in thgggested areas of research. The chapter
encompasses state of the art in the quality fielduding quality concepts, TQM, Six
Sigma, Lean and Lean Six Sigma integration. Simtigarand differences between quality

initiatives are also presented. A discussion ef@sFs in the fields of TQM and Lean
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Six Sigma along with their impact on organisatiopatformance, is presented. It also
discusses the Donabedian classical healthcarefarkeFinally, challenges and gaps in

the current practices of Lean Six Sigma are hidtéid.

Chapter 3 presents the elements of the proposedcb8&ptual model based on the

literature review advanced in chapter 2.

Chapter 4 presents the devised methodology ist@satic and organised manner. The
research strategy, research design and methodglerqng evidence are explained. The
study aim, research questions, objectives and hgises are developed.

Chapter 5 presents the pilot study, the main sudetgils and the graphical descriptive

analysis along with analysis remarks with crosssnezices with previous studies.

Chapter 6 provides the findings of the quantitaéimed qualitative methods, including the
PLS-SEM analysis that aimed to test the proposedielsoand the hypotheses.
Furthermore, the findings of the qualitative anelysd the semi-structured interviews are

provided.

Chapter 7 presents the findings of the ISM growgsisa leading to the development of
the LSS deployment framework for healthcare (LSSPFH

Chapter 8 presents the conclusions, contributioth lamitations of the study. The
practical implications and recommendations are @issented with suggestions for

future research.

1.9 Summary

This chapter introduced the background and resqaaiiiem of the study. It presented
the aim, research question and objectives of tidystThe justification of the research
was provided along with an insight into the reskgmocess and methodology that would
be followed in the study. The chapter also provideautline of the thesis chapters. The
next two chapters provide a review of the relevaetature and the conceptual model
development.



CHAPTER 2: LITERATURE REVIEW

2.1Introduction

The purpose of this chapter is to provide a revidwhe existing literature to identify

where the study could contribute to knowledge. Mgpecifically, this chapter is to

provide a review of the performance improvementragghes that led to the fusion of
LSS through the evolution of quality, TQM, ToyotaoBuction System (TPS), Lean
thinking, Six Sigma and the integration of LSS.dfiy, the chapter reviews LSS CSFs
and its implementation in the healthcare sector B8& impact on organisational

performance.

2.2 Literature review approach and stages

To better understand LSS as an integrated appréaerguthor decided to explore the
two concepts separately and then as an integrppgdach. Precursor Cl approaches such
as TOM and ISO were also included in the discussidie inclusion and selection

criteria were as follows:

» Papers published in journals with ranking 2 stasabove (ABS journal ranking
list). Since LSS is relatively a new field, fewaeant papers could be found in 3
or 4 stars journals. It was also decided to inclsdme relevant theses from
reputable universities.

» Papers between years 2000 and 2019 although sopoetant papers and books
prior to year 2000 were consulted. Very few pagerdd be found on LSS before
2005 (Albliwi et al. 2014).

« Grey literature was avoided, although some releymampers from specialised

conferences were consulted.

Guided by the above inclusion criteria, the auselected and compiled relevant papers
using Mendeley software by reading the titles abstracts creating topic groups to be
further read and synthesised. The author adapeddarch process upon consulting
several sources and similar papers (Tranfield eR2@03; Albliwi 2017; Okoli and
Schabram 2010).

In Chapter 1, the research question, aim and obgsctocused on LSS, CSFs, impact of

Lean and Sigma and LSS on performance of orgaorsatnd specifically hospitals, the
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aforementioned keywords were used for searchiaeglitire from secondary sources such
as journals, conference proceedings, books, piofemsmagazines, and some reliable
on-line sources. The following databases were tsedarch articles on TQM, Lean, Six
Sigma, organisational and hospital performance: B@® Web of Science/Knowledge,
Google Scholar, EBSCOhost, Emerald, ProQuest, sBritiibrary EThOS, Taylor &
Francis and Science Direct. The author also sedrchepecialized journals which are
non-ranked such as Six Sigma forum magazine (ASplity Engineering (ASQ),
quality progress (ASQ), International Journal of Sigma and Competitive Advantage
(ASQ) and International Journal of Lean Six Sigieérald). Several search terms were
used as follows: Ciritical success factors of Le&m Sigma, LSS, Lean and
Organisational performance, Six Sigma and orgaoisaltt performance, LSS and
organisational performance, TQM and organisatipealormance (as there were limited
studies in the literature on lean, six sigma, Earsigma and organisational performance)
and included healthcare or hospitals in theseckear The literature search was limited
to the English language only. The author also sstkly alerts on Google Scholar and

Emerald for relevant new publications.

Moreover, the author identified some useful aricMhile scanning key papers (Antony
and Banuelas 2002; Albliwi et al. 2014; Albliwi at 2017; Yadav and Desai 2016;
DelliFraine et al. 2010; Vest and Gamm 2009a; AptddowneyEnnis, et al. 2007,

Antony and Kumar 2012; Waters 2016; Sabry 2014uélave et al. 2008; Laureani and
Antony 2012; Antony, Snee, et al. 2017; Antonylef818; Noori 2015; Mousa 2013)

reference lists.

2.3 Quality evolution

Previous research argued that while quality phpbses and methodologies have evolved
throughout the last 30 years, the principles oformmement and quality stemmed from
the fathers of quality such as, Shewhart and Dewiegrly studies (Shewhart and
Deming 1967) on statistical quality control and lgyamanagement, Total Quality
Management (Feigenbaum 1956), Malcolm Baldrige dvai Quality Award
(MBNAQ), Six Sigma by Motorola’s Bill Smith and M#t Harry (Pande and Holpp
2002; Harry and Schroeder 2000), Lean (Womack.€t%80) and LSS (George 2003).

Many consider the existing LSS programme to be eeme&tension of TQM and the
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original quality and CI concepts. Hence, in ordebetter understand LSS, one must

understand the quality background and its evolution

2.4 Historical evolution of TQM, Lean, Six Sigma and Lan Six Sigma

The historical evolution of the principles is shoinrFigure 2.1, adapted from Upton and
Cox (2005). Examining the Figure, one may undetktaimy some researchers label LSS
as ‘nothing new’ (Upton and Cox 2005; Snee 2004gyTargued that LSS concepts had
its roots in the early 1900s when Taylor develogedTime and Motion studies. Indeed,

many of the tools used in LSS projects are derfv@u these early concepts.

Craft production

Industrial Eli Whitney — 1850
duction y
prodiiction Product standard
_ Scientific
' F. 'TayIOF management 1900
Time/motion study
Ford — Asstarfnbl line
Work Analysis L y
shc < Shewhar-
Sloan — ! Statistical method
Modern management i
Organized [abor — P> Mass production v

Worker's right Quality control ~ «g= Juran — 1950
. 8 8 EE S Process analysis
Deming —
; 4 Statistical method
Toyoda,Ohno, Togota Prod.
Shingo — B! ystem
JIT, World class Mnf ~ *=r=r=mse]rmrsamsmsamsanmeases !
Womack & Jones = Lean Enterprise ; — !
| i SixSigma g Smith\welch -
bermmmmee- Statistical rigor/
George, I__ockhead, > Org. infrastructure
Martin, others Lean Six Sigma 2000

Figure 2.1: History of LSS methodology development
Source: Adapted from (Upton and Cox 2005, p.2)

In the early 1920s, Ford introduced automotive m&de line manufacturing, including

one-piece flow and defects control. Around the samee, Shewhart introduced

Statistical Process Control (SPC) studies, contharts and the distinction between
special and common cause variation as contribtgosocess problems (Shewhart 1931;
Shewhart 1926). In the 1950s, Deming and Juran Wwesg re-building the Japanese
industrial quality systems (Deming 2000; Juranle1899). Deming focused on SPC to
understand variation and improve quality levelsC3fecame popular in the 1960s and

1970s after its spread into Japanese manufactaradgthe 14 points of Deming that
11



contained the blueprint for many continuous improeat methodologies used today
(Deming 2000).

By the early 1980s, American organisations wereeurmessure from their Japanese
competitors pressuring them to explore new methodsnprove the quality of their
processes, achieve lower levels of defects andneehhigher customer satisfaction
(Lucas 2002). Realizing that Japanese organisagondoyed the services of Deming
and Juran, American organisations called uponéhgces of Deming and Juran to help
them replicate the superior Japanese quality sys(Beming 2000; NBC 1980). Many
argued that this was the spark that led to the Araerquality revolution and may have
led to the birth of Six Sigma at Motorola in the8D3. The Six Sigma movement was then
supported by Jack Welch of GE, who gave Six Sigimalganisational hierarchy and
infrastructure supporting its deployment in orgatiems. At the same time, Toyoda and
Shingo of Toyota were perfecting world-class maaotufang principles that became
known as TPS and JIT. These principles were fusgether with TQM ideas by Womack

et al. (1990) and were later called Lean Entergpisgciples

The final chapter of the evolution was the inteigrabf Lean and Six Sigma (Upton and
Cox 2005). Although the term LSS is said to bet finentioned by Sheridan (2000), it
was officially used by George (George 2002) whouadythat Lean alone could not
maintain a process under statistical control whileSigma alone cannot improve process
speed. Consequently, Lean Six Sigma constitutderal lof the concepts advanced in
SPC, Deming teachings, TQM, CI, Lean Thinking amxl Sigma to create synergy
between these former concepts (Zhang, Irfan, Kkattzal. 2012; de Koning et al. 2006;
Salah et al. 2010; Snee and Hoerl 2007).

In summary, the above discussion has shown thaSjsa has its origins in TQM
principles and ideas crafted by Deming and Jurandd the following sections will
present TQM principles and their impact on orgaiosal performance leading to the

emergence of Six Sigma.

2.5 Total Quality Management
The concept of TQM emerged after World War |l asoaganisational framework to

achieve quality. TQM can be considered as an umabtefm for many of the broad
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organisational quality and Cl methodologies thafasied as a result of the works of
Deming often considered the father of TQM (Blackl &evere 2006; Pande et al. 2000;
Lindsay and Evans 2005). Feigenbaum (1956) strebsgdhe primary TQM principle
lies in the fact that control must be at the desigige and shall end when the product is
in the hands of a satisfied customer. Feigenbauradaced the idea of deployment of
the concepts of quality as a holistic enterpriséative, where quality becomes the
responsibility of all employees, giving TQM its tictive approach. The previous
concept has a strong resemblance to the intemdrég Deming (2000) in his 14 points
where he calls to drive out fear from employeegolve them and break down barriers
between departments. It can be argued that TQMdeasloped and matured as a result
of the ideas of Feigenbaum (1956), Crosby (197@®an) (1999) and Deming (2000)
although they did not explicitly use the TQM temmtheir studies.

TQM has many definitions. For example, Juran (199&jined TQM as a complete
system that involved the activities aiming to deligustomers, empower employees and
achieve higher revenues, while lowering costs. AQQ17) described TQM as ‘a
management approach to long-term success throwgbroar satisfaction.” In a TQM
effort, all members of an organisation participateimproving processes, products,
services, and the culture in which they work. Tbislity and involvement of staff were
highlighted by Ishiwaka, one of the Japanese quglitus, who argued that TQM is a
cross-functional bottom-up/top-down approach taiomous improvement. Some of the
benefits of implementing TQM are: increased maskeire, improved profitability, long-
term cost reductions, employee empowerment anditrete increased productivity,
innovative work environment, and value-added d#feration (Bawab and Abbassi
1996). In the same vein, many studies have coreidée effects of TQM on operations
and organisational performance (Terziovski and ®anmk999; Zakuan et al. 2010;
Sabella et al. 2014). These studies present sdusalof evidence to suggest that there
is a positive relationship between TQM and orgdimsal performance. These studies
will be discussed in more detail in the next settinovestigating TQM impact on

organisational performance.

2.5.1The impact of TQM on organisational performance

Many quality programmes continue to be implemeirteorganisations these days. In a
recent global report by the ASQ, 36 per cent ofrdspondents indicated that quality is
13



considered a strategic asset (ASQ 2016). The issumrrelation (or lack thereof)

between quality and organisational performanceicoes to intrigue many researchers
and practitioners. Hence, there is a growing istera operations literature on the
relationship between TQM and organisational pertoroe. As highlighted in previous
sections, and since there is a similarity betwe@MTand LSS approaches and their
potential impact on operational and organisatiggeformance, this section reviews
relevant theoretical and empirical studies and kales with the identification of similar

trends that can apply to LSS.

Deming’s (2000) original chain reaction depicts tingpact of quality (TQM) on

organisational performance. Figure 2.2 shows th@ncheaction graph and how the
improvement of quality leads to better productivamd market share. The term
productivity can be related to an increase in pebduality, process variability reduction,
delivery time acceleration, defect rate reductimnyaste reduction. The market share
could relate to customer satisfaction and finanbeefits. Deming’s chain reaction
model suggested that quality programmes if colyeotplemented, can have a positive

impact on organisational performance.

Improve Costs o Productivity > h.;g;i:gt

quality decrease INEFOVES increases
More jobs | Drgf: Eal_:lun
provided bLISﬂ}:]ESS

Figure 2.2: Deming'’s chain reaction and linkageraductivity
Source : (Deming 2000, p.3)

There is a plethora of literature investigating titee the quality and TQM programmes
have a positive impact on organisational perforreasrcsuccess. On the empirical side,
there is a growing number of studies that haveaegl the impact of quality initiatives,
including TQM, on organisational success and paréorce. For instance, some studies
have reported positive correlations between TQMctmas and organisational
performance (Terziovski and Samson 1999; FotopaauhasPsomas 2010; V. Kumar et
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al. 2009; Demirbag et al. 2006; Jabnoun and Sed@@db; Al-Damen 2017). These
studies attempted to establish whether a stronglation exists between TQM practices
and various measures of organisational performanceiever, a significant proportion
of these studies emphasise mere correlation @ekttip), with little attempt to test

whether it is causal or not.

A number of studies have established a positivaticgiship between TQM and

organisational performance in the manufacturingugty. For instance, Terziovski and
Samson (1999) studied the link between TQM prastared organisational performance
for Australian and New Zealand manufacturing orgatons and established a strong
positive relationship between TQM practices andanigational performance. Also, they
argued that organisation size; industry type ar@ #9800 certification status strengthen

this relationship.

Literature also shows that service organisatiorsd tmplement TQM have higher
operational and financial performance relativehiose that do not implement them. For
example, Brah et al. (2000) examined the relatignisatween total quality management
and business performance in Singapore’s servic®rsasing a questionnaire survey.
With regards to the relationship between specifiQM practices and business
performance, Brah et al. (2000) reported that lassinperformance is positively
correlated with top management commitment, custdioers, employee involvement
and training, service design and quality improveimemwards. Similarly, Brah et al.
(2002) conducted a study that examined the relshiipnbetween individual quality
management practices, quality performance, custogsatisfaction and employee
satisfaction in Singapore. Furthermore, the stualestigated whether organisation
nature, size and duration of TQM practice affecaliy performance. The study was
conducted using a mail survey questionnaire senb@oquality and operations directors,
of which 188 responded. The findings reported aiBaant relationship between quality
performance and behavioural factors, such as tapageanent commitment, customer
focus, quality focus, and human resource focussd@hesults are robust to the nature,
size and type of organisation. Moreover, the redeas found that there is no difference
in the link between TQM practices and quality perfance for manufacturing and
service organisations, with both of them reporsigmificant relationships. Their findings

also pointed out that the organization size andtlerof TQM practice affect quality
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performance. This result is attributed to the eigpee organisations gain over time in
TQM practice. Lastly, they highlighted that largganisations are more likely to benefit
from TQM relative to their smaller counterpartsm@arly, Kaynak (2003) investigated
the relationship between TQM and organisationdigperance for US organisations in a
mail survey. The researcher formulated multiple snees for quality management
practices and related them to operational, findrama marketing performance. Using
Structural Equation Modelling (SEM) and responsesnf 382 participants, Kaynak
(2003) found a significant positive relationshipgvieeen all seven TQM practices and

organisational performance.

Similarly, Salaheldin (2009) investigated the cati factors that underline the
relationship between TQM and performance of SMEBfmaia questionnaire survey of
297 organisations in Qatar. The researcher fudhergorised the factors into strategic,
tactical and operational themes. The researchertexpthat the implementation of TQM

has a positive effect on the operational and osgdiginal performance of Qatari
organisations. Fotopoulos and Psomas (2010) als@irm®d a positive relationship

between TQM practice and organisational performaimc&reece. Fotopoulos and
Psomas (2010) examined the relationship between &@Qdvbrganisational performance
using a questionnaire survey of 370 Greek organisaiand employing SEM analysis.
They found that process and data quality manageraedt employee involvement

positively influence quality improvements. They al®und that top management’s

commitment to quality practice positively influescguality improvement.

A number of studies focused on the implementatioh@M in healthcare (Sabella et al.
2014; Ali and Alolayyan 2013; Salaheldin and Muldtali 2009; Kozak et al. 2007;
Talib, Rahman and Azam 2011; Dilber et al. 200%). &ample, Dilber et al. (2005)
investigated the relationship between four CSFskamsiness performance in small and
medium hospitals in Turkey. The researchers reg@tstrong correlation with business
performance. Their TQM model contained four martdes: data reporting, the role of
top management, process management, and empldgeengwhile the performance of
hospitals consisted of two dimensions: financial aon- financial factors. However, it
is noted that the sample was small (50 questioesipand did not cover all cities in
Turkey; hence, the results could not be generali&ahilarly, Sabella et al. (2014)

examined the relationship between quality managémeactices and organisational
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performance, using a questionnaire survey of 5pitads in Palestine. The researchers
proposed that hospital performance may be relatebpropriate TQM constructs, but
may have different correlation strength. The red®ezns developed a theoretical model
relating seven TQM constructs to hospital perforoeaftsing analysis of variance and
regression analysis, they found that process mamage people management, and
information analysis were positively related to fited performance. The researchers
reported that leadership and patient focus werdipely, but weakly related to hospital
performance. On the other hand, the researchersdfam insignificant relationship
between strategic planning and organisational padace. One limitation of this study
was the small sample size. Another limitation s igsue of representation, as this study
focused on the West Bank of Palestine, and hengenaizbe representative of all types
of organisations in the country. Talib, Rahman &#Ar(2011) conducted a systematic
review of TQM studies between 1995 and 2009 aneesad 15 peer-reviewed papers.
Based on these papers, a model was formulatedetdthitare, identifying eight TQM
practices and four measures for results. The ifiethtif QM practices were aligned with
previous studies namely top-management commitmeatnwork and participation,
process management, customer focus and satisfactiesource management,
organisation behaviour and culture, continuous owement, and training and education.
The four measures for results included improvedoperance, patient satisfaction,
improved quality of care, and reduced operating obfiealthcare organisations. Their
model is shown in Figure 2.3. This model will beptid in this study to formulate the

proposed conceptual model.
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management
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Continuous
improvement

Training and
education

Figure 2.3: Conceptual model of TQM factors in kezdre
Source: (Talib, Rahman and Azam 2011, p.247)

Now the link between TQM and LSS is established, ibxt section will discuss Six

Sigma origins and concepts.

2.6 Six Sigma

As advanced earlier, a number of different Cl apph@s emerged to focus on improving
productivity and reducing cost. Some researcharggubout that Six Sigma may present
an opportunity for organisations to increase tpeafitability by focusing on customer
needs, business objectives and reducing defectgaration in their processes (Pyzdek
and Keller 2010; Pande et al. 2000; Harry and Satep 2000). Six Sigma definitions

and origins are discussed in the next sections.

2.6.1Six Sigma definitions

Six Sigma has been linked to statistics. Sigmag(a letter in the Greek alphabet that has
become the statistical symbol and metric of prosessmtion (Desai and Patel 2009).
Statisticians have used this symbol to indicatestaadard deviation. From a statistical
perspective, Six Sigma has been defined as a metrigrocess measurement that
represents the amount of variation with a norma dastribution where Six Sigma
quality level means 3.4 Defects Per Million Opparties (DPMO) (Aboelmaged 2010).
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That makes Six Sigma a data-driven methodologyléatify the root cause of process
problems and solve them (Antony and Banuelas 2@a#}hermore, Hahn et al. (1999)
defined Six Sigma as a business performance impremestrategy, whose primary aim
is to minimise defects to as low as 3.4 DPMO. $ynpoit, the approach is a measure of
‘variation about the average’, not only in manufisictg but also in service industries
(Wei et al. 2010). Moreover, Hahn et al. (1999,08)2quote theFinancial Times
magazine (Oct 10, 1997) as it defined Six Sigméagsrogramme aimed at the near
elimination of defects from every product, processd transaction.” This definition
emphasised the statistical competence that theemmgitation team should have during
a Six Sigma project. The lack of statistical awassnand knowledge of the tools could

become a barrier during implementation.

In addition to the statistical term, there are mdefynitions or descriptions for Six Sigma
in the literature (Henderson and Evans 2000). B&d\len (2006) indicated that each
addressed a different perspective. For exampleSgma has been defined as a holistic

business strategy that leads to profitability:

‘Six Sigma is a business strategy and a systemaiboaiology, use of
which leads to breakthrough in profitability thrdugjuantum gains in
product/service quality, customer satisfaction gdductivity.” (Antony
and Banuelas 2002, p.20)

However, Kubiak and Benbow described Six Sigma d@ata-driven approach:

‘Six Sigma is fact-based, data-driven philosophgnpfovement that values
defect prevention over defect detection. It drimeéstomer satisfaction and
bottom-line results by reducing variation and wastereby promoting a
competitive advantage. It applies anywhere wheneatran and waste

exists, and every employee should be invol\{aibiak and Benbow 2009,
p.7).
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Moreover, Six Sigma can be considered a systemaihret to enhance business success
by understanding customer needs supported by ddtatatistical analysis (Pande et al.
2000). In the same vein, a literature review cateld by Tjahjono et al. (2010) on Six
Sigma papers between the year 2004 to 2009 revidae®ix Sigma had been identified
and described as statistical tools, an operatiphédsophy of management, a business
culture transformation and an analysis methodolthgt utilises scientific approach.
Similarly, Raju et al. (2016) reviewed 235 papexnt January 2003 to May 2015,
focusing on how Six Sigma is defined. They ideadfiforty-five definitions and
classified them under the following themes: appnoatethodology, model, philosophy,
programme, strategy, and system. While these defsi may seem different, they
describe the same methodology that seeks to acthevebjective of reducing defects
and the cost of poor quality. Hence, one can atigateSix Sigma is a blend of a problem-
solving methodology, improvement philosophy, setasfls, metrics, statistical tools,
business strategy, project approach, and cultinahge. This blend may be one of the
reasons that made Six Sigma unique and more stigkcdsmn previous less structured
improvement initiatives.

The definitions create different focus areas duimg@lementation creating confusion
among researchers and practitioners (Kubiak ancdo®@gri2009). Nevertheless, each
definition brings its unique specific perspecti$®me definitions focus on Six Sigma as
a strategic programme and system, while others asigh the structured methodology,
as well as the utilisation of statistical methodsl @ools. Other researchers stress the
importance of the organisation-wide deployment jplsimsophy (Pande and Holpp 2002;
Wortman 2001; Pyzdek and Keller 2010; Gryna andd@001; Coronado and Antony
2002; Hoerl 2001; Linderman et al. 2003; Prewitd20Bolze 1998). In one way, one
can argue that the above descriptions are not adiotory, but instead, present a
complementary view of the methodology. A similaewi can be borrowed from
Mintzberg et al. (1998) boostrategy Safari: A Guided Tour Through The Wilds of
Strategic Managementvhere strategy descriptions and definitions ares@mted in
different ways by blindfolded persons who are apphing an elephant from different
areas, and each describes his/her perspective efephant without seeing the view as a
whole. For example, the person holding the tudlk daa spear, while the person holding
the torso calls it a wall. An analogy can be drawmmen defining Six Sigma, where

different perspectives are shown in Figure 2.4.
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Figure 2.4: The Six Sigma elephant
Adapted from (Mintzberg et al. 1998, pp.2-3)

The author, based on his practical experience lasaa Six Sigma Master Black Belt
(LSSMBB), puts forward a definition for Six Sigma #llows: Six Sigma is a project
intended problem-solving methodology led by semanagement, supported by trained
quality staff or Six Sigma belts and understoodebyployees. Through its structured
methodology, it combines the use of Cl and prob$siving tools in addition to statistical
tools. Its objective is to enhance customer satigfa through the reduction of variance
and defects, resulting in a positive impact on piggional performance and bottom-line.
Simply put, the Six Sigma trilogy approach is baseda structured methodology,
supportive organisational infrastructure and wtiisn of problem-solving and statistical
tools. These three cornerstones become criticaléptoyment and are addressed in the

CSFs section.

2.6.20rigins and history of Six Sigma

Six Sigma, derived from SPC and ClI, was initiateMatorola in the early 1980s by Bill
Smith, one of Motorola’s senior engineers, to sé/&roubled pager business (Meisel et
al. 2007). The primary objective of Six Sigma iséduce defects or errors to enhance
process capability by following a structured apptodo identify the root causes of
process variation. The ideal target is 6 standasdations between the average of the
process and the closest specification limit (Artdreand Maleyeff 2005; Wortman 2001,
Antony and Banuelas 2002). Having near perfectgsses increases the likelihood of
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products or services that will continuously meedtomer specifications and reduce the

chance of defects.

To deploy Six Sigma methodology, Bill Smith needeaidership support which he got
from Bob Galvin, Motorola’s CEO at that time whochene the champion of Six Sigma.
It is argued that for Six Sigma to succeed it mhestdriven by a top-down approach
(Pyzdek and Keller 2010; Laureani and Antony 201@htorola was awarded the
prestigious US Malcolm Baldrige Quality Award in88as a result of its efforts in the
field of quality and excellence (Pyzdek and Ke#i6d.0; Shah and Din 2016). Afterwards,
Six Sigma was further refined and popularised ate&a Electric with the support of its
CEO Jack Welch, at that time, (Pyzdek and Kellek®@e Koning et al. 2006). Welch
advocated the use of Six Sigma, calling it the nsighificant initiative that GE had

undertaken (Welch and Byrne 2003).

2.6.3Six Sigma deployment methodology

It is argued that the success of the Six Sigma odetlogy primarily stems from its
structured project approach. Hence, the applicamdnSix Sigma requires that
organisations adopt a structured methodology tarerthat the process of improving the
organisational processes is achieved effectiveliyedficiently (Voehl 2013; Pande et al.
2000). There are two common methodologies usedmitie Six Sigma domain. One
methodology targets the development of new prodaatisservices, called Design for Six
Sigma (DFSS) and the other targets process imprenemamed DMAIC (Define,
Measure, Analyse, Improve and Control) (Tjahjon@le2010). DFSS is argued to be
more effective than DMAIC as it is applied at ameatage of the Six Sigma project
(Wang 2008). Tjahjono (2010) listed a number ofataons for the DMAIC methodology
such as Project-DMAIC (PDMAIC), Enterprise-DMAICDEAIC) and DMAIC Report
(DMAICR). Table 2.1 illustrates the key activitifizsat usually occur per stage in the
DMAIC structure.
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Table 2.1: DMAIC stages and the relevant activities

Six Sigma DMAIC Model

Stage Some of the key activitir

Define Define voice of the customer, baseline metricspsarf the project,
problem statement, objectives, team, project ct

Measure Create a measurement plan, decide on operatiofiaitide, measure data,
measurement system analysis (M

Analyse Analyze the causes of defects and sources of iarjdind and validate
true root cause, Prioritise opportunities for future nmgemen

Improve Discuss improvements options to remove variatidot puggested tests
and validat
Control Control process variations to meet customer remeérgs, develop a

strategy to monitor and sustain the improved pdesin staff and change
SOPs, establish control pl:
Source: Author. Adapted from (Moosa and Sajid 20y dek and Keller 2010)

2.6.4Critique of Six Sigma

Some Six Sigma supporters claim that Six Sigma eptsj are raging through
organisations with billions of dollars in savindgit detractors argue that it is just a re-
packaged TQM and offers nothing new. Stamatis (2p®) goes further to describe Six
Sigma as a ‘marketing ploy’ to generate revenuectorsultants that are offering no
standardised training or coaching. Some argue $natSigma supporters have over-
exaggerated the benefits of Six Sigma and desci$edSigma as the most popular
quality improvement methodology in history (Eck€92). Although there are many Six
Sigma success stories reported in the literathesgetare the sceptics of the methodology.
Some estimate that around 60% of corporate Six &igitiatives have failed to get any
benefits and even led to a negative impact on oustsatisfaction (Sony et al. 2018).
Critics’ arguments support Genichi Taguchi’'s vieaythor of Taguchi methods for
optimising processes, calling for quality to beigesd into products and not inspected
in. Hence, having a project for Six Sigma is aldourhg a process rather than optimising
a process (Stamatis 2001; Raisinghani et al. 2868y et al. 2018). Although, one may
argue that this statement is not accurate as gm&s DFSS methodology presents an
opportunity to design processes and to build quatithin products the first time. The
above critique and the need to consider certains@&R&void project failures present an
opportunity for researchers to further investig&i®@ Sigma to enhance successful

deployment.
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2.6.5Comparison between Six Sigma and other quality praamgmes

The Six Sigma approach borrows many principles fi@@ming, Juran, TQM and SPC
(Antony, Snee, et al. 2017; Black and Revere 2008)ile Harry and Schroder (2000)
argued that ‘Six Sigma is a disciplined methafd using extremely rigorous data-
gathering and statistical analysis to pinpoint sesrof errors and ways of eliminating
them.” Samatis (2001) critiqued Six Sigma as m@hmnore than old quality concepts
that were around during the last 30 years. He éurdingued that consultants are using the
Six Sigma programme to generate revenue withoutismeg the real value to
organisations. On the other hand, a line of evidestmows that Six Sigma may have a
positive impact on organisational performance (€odl. 2003; Shafer and Moeller 2012;
Rahman et al. 2010; Deng et al. 2016; Habidin ansioY 2012).

The imprints of TQM can be found in many of the modquality frameworks, quality
systems and methodologies such as MBQNA, EFQM, L®@n and Six Sigma (Sower
et al. 2016). Some argue that TQM is the underlgimgcept in all these approaches. For
example, Bisgaard and De Mast (2006) argued th&l Ti&s ‘morphed into Six Sigma’s
current incarnation’ and contended that criticsneléhat Six Sigma is just ‘old wine in
new bottles.” Some argued that Juran’s (Juran .ef@®9) trilogy two components,
namely quality improvement and quality control tre precursor of Six Sigma’s stages
of Define, Measure, Analyse, Improve and ContrdVi@&lC), and his third component
of quality planning is similar to design for Sixgia (DFSS). Hence, it can be argued
that Juran’s approach to managing quality in ptejecembedded in Six Sigma project
approach. However, there are some fundamentareiifées when it comes to structure,
statistical emphasis, measuring success in termgesilts, aligning projects to
organisational strategy and employee involvememg@&ard and De Mast 2006; Patyal
and Maddulety 2015). Figure 2.5 illustrates how T@Monsidered the founding block

of current quality approaches.
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Figure 2.5: TQM overlap with other approaches
Source: (Sower et al. 2016, p.38)

The next section presents a more detailed compabstween Six Sigma and TQM.

2.6.6Six Sigma and TQM

It is often argued that there is an overlap betwtherconcepts of TQM and other quality
approaches such as ISO 9001, Lean and Six Signmalefdson et al. 2006; Black and
Revere 2006; Green 2006; ASQ 2015). Andersson €@06) noted that Six Sigma and
TQM have many similarities, especially concerningio, methodologies, tools, and

effects. Many of these concepts share the sameijples through the focus on customers,

product design and the usage of SPC tools.

Some researchers argued that the concept of T@bkislete (Stamatis 2001). However,
their arguments could be flawed as research shmavsrtany TQM concepts are still alive
through Six Sigma that can be considered a nagutahsion of TQM principles and tools
(Sower et al. 2016; Green 2006). Kumar (2008) sttpdothis view and noted that
DMAIC methodology is derived from Shewhart-DeminBlan-Do-Check-Act (PDCA)-

a TQM roadmap for quality deployment. The Definegddure and Analyse stages are
embedded in the Plan stage, while the Improve stageluded in the Do stage and the
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Control is included in the Act stage. Similarly,aljono et al. (Tjahjono et al. 2010)
claimed that Six Sigma is nothing more than a repged TQM programme is a mere
expansion of the PDCA cycle. However, many reseasctejected this claim and argued
that Six Sigma is an upgraded approach that regjairgtructured methodology (unlike
TQM), linkage to business needs, strong supponh fieadership, project management,
training on tools and links to financial resultsuf@e et al. 2000; Anbari and Kwak 2004).
It is argued that these factors are the same fastgoporting the success of continuous
improvement initiatives and TQM (Awan and BhattiO8) Salaheldin 2009; Antony et
al. 2002). Confirming this view, Blakeslee (1999yeed that Six Sigma CSFs are an
extension of TQM CSFs. These CSFs include top nemagt commitment, integration
with business initiatives, process thinking, custorand market knowledge, results-
orientation and training. In the same fashion, cBland Revere (2006) claimed that Six
Sigma became a ‘powerful expansion’ of TQM becanfsthe repackaging of some of
TQM principles while adding its own concepts. Mwmrer, Black and Revere (2006)
argued that Six Sigma tenets emerged from TQM frfoftaelled continuous quality
improvement or CQI). The tenets mandated that thelevorganisation should support
the quality initiative while vigorous education arwbt cause analysis are emphasised.
Many of these tenets concern areas are manifebtedgh Six Sigma’'s CFSs. For
example, top management support and commitmeirtiriggand education, adopting the
philosophy and culture change CSFs that captureghence of these tenets are among

the most frequent and most discussed in the litexat

When it comes to shared principles, both TQM and Sgma require that staff be
involved in the deployment. Klefsjo et al. (2001y@ed that TQM could be viewed as a
comprehensive system that aims to increase intamdlexternal customer satisfaction
while reducing resources and capitalising on toatgthodologies and values. The
researchers further argued that while the Six Sigragram has many of these common
elements, it failed to create the culture to ineatweryone in the organisation, as opposed
to TQM. On the other hand, one can question TQMMevement of its objectives of the

“totality” of quality in many organisations.

It is argued that various quality initiatives acereehow layered over each other, showing
transformation and change over time. Referring moléksson et al. (2006), Kedar et al.

(2008) and Upton and Cox (2008) work, some diffeesncan be noted when comparing
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Six Sigma to other quality approaches such as [B@M, and Lean with regards to
approach, implementation style, focus and toolh&lgh some of these perspectives are
debatable and literature shows contradicting viewthese approaches, many similarities
appear in some perspectives. For instance, whileymeay argue that TQM emerged in
Japan at Toyota, others argue that TQM emergelerJS. Similarities appear when
discussing the use of tools and customer focusekample, Six Sigma theory is about
reducing defects and deviation where a projecthealivetted through the Define stage to
establish a firm linkage to the VOC. The same cansaid about TQM, where the
approach is closely tied to customer needs. Silpjlaean is based on value definition
from the customer perspective while 1ISO is basedeasuring the needs of customers
and interested parties.

While one may debate the differences between $r&iand TQM, Anbari and Kwak
(2004) argued that Six Sigma is a more comprehengiprovement initiative than TQM
given its rich data analysis approach, project rganeent, linkage to the VOC, strategy
and business needs. Similarly, Upton and Cox (28€8gd that the uniqueness of Six
Sigma lies in the infrastructural elements and @adevelopment paths that were added
to the Six Sigma approach by Jack Welch at GE. @ahdl. (2000) argued that many of
the TQM shortcomings are addressed in Six Sigmaekample, the lack of integration
with business needs is addressed by Six Sigma’st€##fk a project to business needs
and financial results. Moreover, the ineffectivaining often observed in TQM

deployment is addressed by the structured traibatigsystem required in Six Sigma.

Snee (2004) highlighted four aspects of why Sixn&igs superior to TQM. The first
aspect is the focus of Six Sigma on the bottom [Mitee second aspect is about its ability
to integrate the human and process elements obweprent effectively. The third aspect
IS using a structured approach (DMAIC) that linke tmprovement through the use of
tools. The fourth aspect is that it creates anasifucture of trained professionals
(Champions, Master Black Belts (MBB), Black BelBB) and Green Belts (GB)) who
will lead and deploy the projects). The above atspgenerate specific success factors
such as leadership support, training, teamwork,jeptotracking, tools usage,
communication, and culture change. These factertharbasis for any successful project
deployment. The above findings by Snee are suppdrgea study conducted by Patyal
& Maddulety (2015) that reviewed 67 papers on TQM &ix Sigma and presented a
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thorough comparison between them. Although Six @igras declared superior to TQM;
a recommendation was put forward to combine Sixngignd TQM for better business
improvement to overcome TQM limitations (Antony,e8net al. 2017; Snee and Hoerl
2005). The first limitation relates to the factttAi®QM efforts are not directly linked to

the bottom line, which makes management quickle lmgerest in the initiative. The

second limitation relates to the lack of a strustumethodology in TQM, which creates
a lack of direction in its projects. The third liation relates to the lack of organisational
supporting systems, including project selection apbrting and budget inclusion. The
fourth limitation relates to the lack of measuretseand metrics. As a result, TQM could
be considered a cultural initiative, and the abbwgtations will result in misguided

efforts and failures with no structured approacmeCran argue that Six Sigma
methodology emerged to address many of these tiont Furthermore, the CSFs
associated with Six Sigma deployment provide théegminning needed to overcome

these shortcomings.

Finally, it is the learning from the failures of MXhat led to the rise and development
of Six Sigma project management methodology thatlem&ix Sigma a ‘powerful

expansion’ of TQM (Black and Revere 2006). Thesagshers argued that ‘Six Sigma
has risen from the ashes of TQM with a twist’ athped out that Six Sigma filled the

TQM vacuums by having a more precise definitionqaélity projects, better project

management, and linkage to financials so the maneagecan appreciate the project
savings. It is worth noting that many of the CS&guired for TQM implementation are
identical to the ones required for effective Sigr8a implementation (e.g. Leadership
support and linkage to customer’s voice). Thiglgtiocused on investigating CSFs in
Six Sigma projects that are often neglected in TQEkploring these CSFs and their

impact on organisations performance was a key corafehis study.

It is argued that the lack of an established gquatianagement system (QMS), such as
ISO 9001, can hinder the application of Six Sigmethmdology (Kumar 2010). It is,
therefore, suggested for organisations alreadyreinfp ISO 9001 to carefully integrate
their QMS with Six Sigma to attain its full bensefitThe next section discusses the
relationship between Six Sigma and 1SO 9001.
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2.6.1Six Sigma and 1SO 9001

ISO word originated from the Greek word ‘ISOS’ megnequal and had been used to
represent the International Organization for Stagidation (ISO). ISO 9001, one of the

well-known quality management systems (QMS), isstered a set of good business
practices or standards that can be implementedtmdervice and manufacturing sectors
(ISO 2015). The standards are based on sevenygpatitiples. The seven principles are
customer focus, leadership, engagement of peopteEeps approach, improvement,

evidence-based decision making and relationshipagement (ASQ 2015).

At the same time, Six Sigma cannot be sustainabdémienvironment wherein there is a
vulnerable QMS programme. It is consequently vidalorganisations to first identify
their QMS gaps and weaknesses and establish pescé&3sce processes are established
and stabilised, organisations can assimilate Sgm&i correctly to make certain the
success of each. This argument is supported by dietal. (2005who concluded that
Six Sigma is an organisation-wide best improvemesthod that seeks to reduce defects
and cost while enhancing customer satisfacfltns conclusion overlaps with ISO 9001
objectives and makes the integration of ISO 90@ll%ir Sigma possible. It can be argued
that ISO and Six Sigma share some similarities.eéample, ISO requires employees to
describe and follow their operating methods, cauy internal audits and continuously
provide enhancements. In Six Sigma, a selected auoflemployees are educated on its
methodology and tools and coached to execute psojea processes to attain
improvements. Furthermore, each Six Sigma prograamddSO system offers specific
systems and techniques. Marques et al. (2013) dripa¢ there are mutual benefits to be
realised from the integration of ISO 9001 and Sgn& programme. Furthermore, the
researchers proposed a framework to how the ISQ @d@ benefit from Six Sigma

implementation.

Finally, one can argue that ISO quality manageraadta Six Sigma programme could
work together. Consequently, the concept of intiggalSO requirements for sound
business practices and the Six Sigma mindset aodtste to improve processes has
caught the attention of some researchers (Per€s: P@uvel 2007; Pfeifer et al. 2004,
Marques et al. 2013; Ismyrlis and Moschidis 20C8)e may argue that the presence of
a QMS such as I1ISO 9001 could mediate the succedsplbyment of Six Sigma in
organisations (Ismyrlis and Moschidis 2018; Kul28K3). However, it is argued that the
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subject of Six Sigma integration with other QMSiid in its early stages and not enough

evidence is warranted to make conclusions (Ismwgrig Moschidis 2018).

2.7Lean

The Oxford English Dictionary defines Lean as ‘wittle or no fat’. In operational terms,
Lean is defined as a set of principles that foauaarelerating the speed of all processes
across the enterprise (George 2003). Mastered hgtdoit is argued that Lean provides
a practical set of tools to reduce cycle time iocgsses. The core purpose of Lean is to
identify and eliminate waste in a process (Morgaa Brenig-Jones 2010; George et al.
2005). Lean is defined as the systematic pursupesfect value by identifying and
eliminating waste in all aspects of the organisatiusiness processes (Womack and
Jones 1998). The uniqueness of Lean stems frofodis on the transformation of the
organisation mindset to be on the lookout for wasthile, creating a culture of respect
for people, accelerating the process speed andgirggealue for the customer (George
2003).

2.7.10rigins and history of Lean

Lean can be considered one of the process imprawgrhédosophies (Sunder and Antony
2018). Although there are instances of Lean thighkimat can be traced back to the
Arsenal in Venice in the 1200 AD, where ships cdogdbuilt in 6 weeks, the modern
traces can be found in the production procesddggatand Park at Ford’s manufacturing
processes in 1913. Ford’'s impressive improvementdighland Park and River Rouge
plants could be seen as the earliest examples steveimination. The improvements
included continuous assembly lines and flow systeame-piece-flow, just-in-time
delivery and reduced inventory, pull and productton demand not to stock and increase
in productivity. Moreover, it can be argued tha@heorigins can be traced back to a
couple of decades before Ford to Taylor and Gittsataste elimination through ‘time
and motion studies’, and then a century before thitM@y's standardisation with

‘interchangeable parts’ in the 1790s.

The introduction of Lean in the western world sdrin 1990, with the publication of a

book on Lean Manufacturing entitlechd Machine that Changed the Worl@Vomack

et al. 1990). John Krafcik, one of the researchdrms worked on the International Motor

Vehicle Programme (IMVP) led by Womack and Jon&88), first used the term ‘Lean
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production’ after studying the Japanese TPS. Timeeaqut of Lean management (Lean
organisation or Lean thinking) can be traced backRS, which represents a method of
working towards eliminating waste, or ‘Muda’ in dayg@se (Dora et al. 2013). Lean seeks
to reduce or eliminate overburden (muri) and ingsieacy (mura) in all operational
processes and industries in the process of pragu@@hno 1988; Shingo 1989; Antony,
Rodgers, et al. 2017). In summary, Lean is a coatlain of improvement principles
focused on improving flow. However, under Lean, thaste of defects and lack of
process stability may hinder Lean implementatioant€, the need for a methodology
(e.g. Six Sigma) to stabilise the process and regtagation becomes critical. As a result,
Six Sigma integration with Lean become a much-néddsion to achieve the best of
both approaches.

2.8Lean and Six Sigma integration, similarities and chllenges

Organisations are adopting different approach@spoove the quality of their processes,
services and products. These approaches will ealynaim to enhance the organisation
competitiveness, provide the customer with the geality, cost, delivery and nimbleness
(Kubiak and Benbow 2009). Recently, two approachasely Lean and Six Sigma, were
integrated to achieve the above objectives. Masgarhers and practitioners pointed
out that SPC concepts, Deming teachings, TQM, TB&,in Time (JIT), Lean and Six
Sigma concepts became fused together over timerto & powerful hybrid called LSS
methodology (Black and Revere 2006; Salah et dl0R0rhis hybrid approach emerged
to address the shortcomings in previous methodedognd capitalise on their strengths
(Upton and Cox 2005; Klefsjo et al. 2001). Geor@edrge 2002) defined LSS as

‘A methodology that maximizes shareholder valuadhyeving the fastest
rate of improvement in customer satisfaction, cgsslity, process speed
and invested capital.’

Snee (2010, p.10) agreed with George’s definitioth @escribed LSS as

‘A business strategy and methodology that increpsesess performance
resulting in enhanced customer satisfaction andawgd bottom-line
results.’

and further argued that LSS is a powerful stratégy process improvement and

excellence.
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The fusion of Lean and Six Sigma, has been gettitgyof attention recently and this

hybrid has been “deemed prolific” (Muraliraj et 2018; Yadav and Desai 2016; Antony
et al. 2016; Raval and Kant 2017). However, sitheetivo approaches originated from
different conceptual models, this integration widive to be managed well to capitalise
on the benefits of each approach (Pacheco et 4b)2@s discussed earlier, Six Sigma
has a keen focus on the use of statistical mettiodevelop an understanding of existing
processes, quantify pain areas and reduce curegidtions in processes (Antony and
Kumar 2012). As such, Six Sigma provides a depaft@m Lean thinking that is mainly

focused on flow and speed (Kumar et al. 2011).

Consequently, understanding the specific requirésnareach approach becomes critical
before and during implementation. The synthesiseah and Six Sigma presents a unique
blend, and the fusion is required for the followirgasons (Bentley et al. 2010): First,
statistical process control cannot be achievededbynLean. Second, the speed and flow
of processes cannot be accomplished solely by §x& Third, both approaches will
reduce the cost of complexity. As a result, LSS t@astinued to grow in popularity
outside the manufacturing industries to areas ssctihe public sector, public utilities,
and healthcare. Further, Antony (2011) identified tollowing fundamental differences
between Lean and Six Sigma when it comes to thevapp to process management and

improvement:

» Six Sigma methodology requires more intense trgitian Lean.
» There could be more investment in resources irS&rma compared to Lean.

» Lean is about working on system flow, while Sixr&ais about process variation.

Furthermore, Six Sigma can be considered as aroa@prto improve accuracy by
focusing on variation reduction while Lean focusesspeed by removing non-value

added activities, as shown in Table 2.2.
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Table 2.2: Differences in Lean and Six Sigma apgiiea

Approach Lean Six Sigma
Waste Classification Non Value activities | Variation
Focus Process flow Speed Problem
Tools Visual Statistical
Approach 5 Lean Principles DMAIC

Source: Adapted from (Antony and Kumar 2011, p.38)

However, each has its shortcomings (de Koning .e2@06). For example, Six Sigma
implementation can be complex and may lack a stansialution. Lean, on the other
hand, can be challenging to implement in orgarosatidue to a lack of structure and
unclear roles and responsibilities. When Lean @gémented as a stand-alone approach,
it may fall short of specific tools to maximise ftdl potential (Pacheco et al. 2015).
Furthermore, Lean may not provide a method formtiags and has a limited method for
analysis. Snee and Hoerl (2017) argued that thexdimitations of the current LSS
system, which they labelled as ‘LSS 1.3’, anddeeit needs to be upgraded to LSS 2.0.
They claimed that the current LSS setup is stillappropriate for all types of problems,
does not include routine problem solving, is nobeplete quality management system,
does not utilise big data analytics and does noorporate modern risk management
issues. This indeed may be correct given the Jamtges happening around us. Hence,
they call for a new paradigm for LSS — ‘one of bt improvement called LSS 2.0’(Snee
and Hoerl 2017, p.53). Figure 2.6 shows LSS evatuéind Six Sigma versions to date.
In their study, Sony et al. (2018) reported 12 ifigent themes of criticisms mirroring
some of Snee and Hoerl's concerns including thd teetegrate LSS with Industry 4.0,
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Big Data and innovation practices.

‘ 2.0: A upgraded

LSS- New
Paragdigm

1.3: Lean Six Sigma
and innovation
(ambidextrous
organizations)—
circa 2010.

1.2: Lean Six
Sigma—circa 2005.

1.1: General Electric
enhancements—
circa 2000.

1.0: Original roll-out
at Motorola—1987.

Figure 2.6: Versions of Six Sigma to date

Source: Adapted from (Snee and Hoerl 2017, p.51)

In summary, the integration aims to improve bussneerformance and increase
operational efficiency, with the objective beingeiasure that the quality of the product
is improved and the cost of production is loweratblfwi et al. 2014). It is argued that
Lean seems to be more participative with a bottgnapproach, which may be different
from Six Sigma that needs strong top managemenostipnd buy-in (Proudlove et al.
2008). This is due to the fact that Lean thinkirgpehds more on logic and intuition,
which stems from employee participation. Regardstgff involvement, Six Sigma
focuses on the use of dedicated resources andedinatied resources, while Lean makes
it the job of everyone, which then may become tieqgf no one. The focus of efforts

synthesises the product and system thinking bygus8s.

While both Lean and Six Sigma are process-cer@ncSigma tends to focus on product
variation, which uses tools to study the systenprmfcesses, while Lean focuses on
identifying and removing the non-value added stegiisg the Value Stream Mapping tool

(VSM). Moreover, it is argued that while the implemtation of LSS introduces a mix of

existing tools and techniques, it may bring soméqusm benefits and challenges

(Schroeder et al. 2008).

2.8.1LSS tools integration

An essential element to support the success ofit$&deploy the DMAIC framework
and complement it with Lean standard solutionsraimtiset (de Koning et al. 2006). A

modified DMAIC where Lean tools are merged withine tstructured approach of Six
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Sigma becomes part of LSS. According to Chiarifil® and Yeh et al. (2011), LSS
utilises tools and principles that are borrowedrfrooth Lean thinking and Six Sigma.
Consequently, LSS will integrate Lean tools withsibaor advanced statistical tools
through its integration into the DMAIC structuredatie five Lean phases, as shown in
Figure 2.7. Many argue that the understanding e$dhtools is an LSS success factor
(Bankar 2016; Ismyrlis and Moschidis 2013). Howew®me researchers argued that
LSS extensive toolset and the incorrect selectidheright tools for the right problem
could become a barrier for implementation (Songl€2019).
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Figure 2.7: LSS tools integration
Source: Adapted from (Pinjari et al. 2017, p.3)

2.8.2LSS integration challenges

The integration of Lean and Six Sigma has its agitiFor instance, Bendell (2006)
claimed that LSS had become ‘ill-defined philos@shresulting in the dilution of Lean

and Six Sigma strengths. The researcher called &ingle approach to bring the two
philosophies together. Although there appears ta hamber of consultants who came
up with models for LSS implementation, they provitte logical explanation for their

choice of tools and techniques. Other critics ciinthat Lean and Six Sigma are
incompatible with one another since Six Sigma cabee@mbraced by the typical worker

(Pepper and Spedding 2010). While some criticigeS&8ma for potentially being biased
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to sophisticated techniques and analysis andisgtloean for potentially being naive and
straightforward, this by itself can turn into aestgth as individual situations in
organisations will require both approaches (Ben2i@ll6).

On the strength side, Six Sigma is a top-down apgraused to tackle variation and
defects in processes, while Lean can be used tmisptprocess flow issues. Lean will
not work well if processes are not stable and clapdlne lack of stability (out of control
processes) can create issues during Lean impletient@onsequently, Six Sigma can
be used to stabilise and improve process capahalityf Lean can be utilised as a holistic
approach to optimise process flow. Lean is meanimprove organisations at an
operational level, while Six Sigma is applied topnove processes capability.
Furthermore, the LSS framework should be stratggaxess-focused, balanced between
two approaches and structured, as shown in Fig8réP2pper and Spedding 2010). This
is supported by the findings of other researcheptoeing LSS CSF research where the
linkage of LSS to organisational strategy emerged success factor for LSS (Albliwi et
al. 2015; M. Kumar et al. 2009).
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Figure 2.8Integrating Lean and Six Sigma
Source : (Pepper and Spedding 2010, p.149)

It is evident that the two approaches, Six Sigmd bhean, present opportunities to
complement each other as they integrate the humdnpeocess aspects of process
improvement (Snee 2010; Tjahjono et al. 2010). H@wrethe integration comes with its

challenges. The lack of process flow speed to@sple issues, lack of acceptance of
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change, and weak statistical tools knowledge, dsasen extended project duration (in
the case of Six Sigma), are among the challengddlie organisation should focus on
(Antony and Kumar 2011).

In conclusion, it is apparent that both Lean andSSgma implementation have reported
success in different sectors but also have somsbdicks. The literature argued that
integrating Lean and Six Sigma can bring in morgesgy to organisational processes in
the service sectors (Sunder et al. 2018). It is atgued that if Lean is implemented in
isolation of Six Sigma, there will be a lack ofliging the full potential of its tools while,

if Six Sigma is used alone there will be no struetar strategy to drive its application
and may lose the holistic approach (Pepper and dapgd®010). Furthermore, if an
organisation uses one of the approaches (Learx@igna) alone, it may reach the point
of diminishing returns (Arnheiter and Maleyeff 200bhe benefits can be fully realised
if both approaches are combined (Antony 2011; Atehend Maleyeff 2005; Bendell
2006; Salah et al. 2010). For the purposes ofstinidy, the term LSS is used to indicate
the integration of Six Sigma and Lean. Howevers mhoted that many researchers tend
to use the terms interchangeably when they ex@oteSigma allowing the Six Sigma
concept to leak into LSS creating what is calledcaacept leakage’. Hence, while the
author refers to Six Sigma studies, these studigsany cases are actually referring to
LSS.

Once LSS is implemented, the challenge becomesoanth measure the impact on
organisations. The next sections will discuss adsgional performance measures and

hospital measures.

2.9 Measuring organisational performance

A common notion in business and performance manageattributed to Lord Kelvin
states that ‘what gets measured gets done or gegisoved. Hence, performance
measurement is critical to the success of any ogpdeary organisation. Failure to
measure performance can distort employees andlggaraway from the organisations’
objectives (Pyzdek and Keller 2010; Kaplan and dlo2005). Literature indicates that
the terms ‘organisational performance,” ‘operatlonperformance,” ‘financial
performance,’” and ‘organisational effectivenesg’ @sed with no precise definition and

interchangeably (Deng et al. 2016). Add to thagréhseems to be no consensus on how
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to measure an organisations’ performance althoughuaber of researchers and
practitioners have attempted to define and meg3iaeas and Romanova 2005). Despite
that, the literature indicates standard measuresofeerational and organisational

performance.

Typically, organisations tend to focus on shortrtefinancial gains, use unbalanced
scorecards, ignoring other key result areas anadehereating an imbalance in their
operational activities. Kaplan and Norton (20Q)gested using the Balanced Scorecard
(BSC) approach for measures. The BSC is a busper$srmance model that encourages
organisations to create multidimensional measugaally focusing on four perspectives
(financial performance, customer performance, m@kbusiness process performance
and innovation and learning growth performance)plia and Norton 2001). They
argued that having balanced measures is cruciebriamunicate and deploy strategies
and to monitor progress, enabling accurate judgsnentthe status of initiatives. As a
result, some organisations adopted the BSC toifyiabeir measures while researchers
started using the BSC approach in their studiasdasure organisational performance
(Habidin and Yusof 2012).

Apparently, the challenge is to operationalise BI®C four perspectives and measure
them while aligning them to strategic objective# recent study on the common
organisational performance measures and theirrakgi with the four perspectives was
compiled from the literature (Délet al. 2017). Results of the study are shown ioida
2.3 with the suggested measures from each pergpectit can be argued that an
organisation will need to carefully choose the ectrmeasures to track its strategic
priorities and initiatives. Since organisations éakfferent strategies and priorities, the
selected measures may differ from one organisati@mother.
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Table 2.3: Organisational performance measures

Financial Customer Internal Business Innovation and
Process Learning Growth
Operating income, | Market share, Material efficiency | Number of new
sales growth, ROI, | customer variance, the ratio of| patents, number of
cash flow, sales satisfaction, loyalty | good output to total | new product
revenue, and retention rate, | output at each launches, quality of

manufacturing cost, | number of warranty | production process, | professional/technicdl

economic value- claims, number of | lead time, development, quality

added and capital | shipments returned | improvement of of leadership

efficiency due to poor quality | workers efficiency, | development, new
and number of quality of the market development

overdue deliveries | purchase item, plant| new technology
utilisation, relation | development, level of
with vendor, rate of | employee satisfaction
material scrap loss, | and level of health
defect rate, setup andand safety per
changeover time, employees (e.g.,
cycle time, accidents,
inventory, redesign | absenteeism and

plant layout and labour turnover)

forecasting errors

Source: (Deli et al. 2017, p.63)

As this study investigates LSS impact on hospitabsures, the following section will

discuss the common hospital performance measures.

2.9.1Hospital performance measures

Measuring hospital performance has been very tbpicacent years. Additionally, given
its unique industry, evaluating service performaimc@ospitals is critical and tends to
focus on healthcare quality improvement clinicalcomes, satisfaction and efficiency
(Taner et al. 2007).

However, identifying common measures for hospipdgormance can be challenging
because of the different operating structures dplhtals (e.g. for-profit, non-profit,

government-owned) (Goldstein et al. 2002). The tJ@ommission International, a
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healthcare accreditation framework, (JCI) definealtmcare performance as efforts that
continuously improve the processes by measuringices to identify areas for
improvement through teamwork. Hospital measuresl tenfocus on patient safety,
performance, patient outcomes and the identificatiad promotion of best practices
(Yavas & Romanova 2005). For example, Yavas andd&awva (2005), in their study of
189 non-profit hospitals in the US, identified edevmeasures for hospital performance.
They included decrease in duplication of servicekfacilities, containment of operating
costs, increased clinical effectiveness, lower prement costs, shared risks, less tension
between physicians and hospitals, better positionnegotiating with insurance
organisations, access to new markets, increasagpaccy rate, decreased number of
personnel per occupied bed and lower total exppeseccupied bed. In the same vein,
they suggested that these measures are best astteesgh questions on patient results,
financial and market results, staff and work systessults, hospital efficiency and
effectiveness results and flexibility. Similarlynchaccording to Taner et al. (2007), there
are broadly six attributes of a healthcare quaifgtem that can be used to measure
performance. These include patient safety, effeots, patient-centred, timely services

and efficiency.

2.9.2TQM and LSS studies employing hospital performanoeasures

The introduction and popularisation of intervenicauch as TQM and LSS in hospitals
have encouraged researchers and practitionersk@seanswer to an important question.
Do quality interventions have an impact on hospifarformance as an organisation?
Consequently, a number of studies have investigaednpact of quality interventions

on hospital performance measures.

Sabry (2014), who investigated the factors critimlSix Sigma implementation in

Lebanese hospitals, identified the following measufor hospitals performance:
efficiency, cost reduction, satisfaction, emplogesérvice, customer time-to-deliver,
quality satisfaction, financial benefits, reduceariation, and financial bottom lines.
Similarly, Ali and Alolayyan (2013) identified tHellowing 4 dimensions in their TQM

study on Jordanian hospitals: patient result, steifi work system result, hospital
efficiency and effectiveness results and flexipifierformance. Their study indicated a
positive relationship between TQM practices andphak performance. These results
should be considered with caution as the researshibject to the limitations of using
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guestionnaires and more specifically to what iemeid to as the ‘desirability’ factor
which may cause the respondents to propagate tiogibof their hospitals and provide
inaccurate responses. However, Dilber et al. (20881 a combination of financial and
non-financial factors to measure hospital perforoeass a result of implementing TQM
in small and medium-sized hospitals in Turkey. Tinancial measures were revenue
growth over the last three years, net profits,rretan investment, profit to revenue ratio
and cash flow from operations while the non-finahevere reputation among major
customer segments, capacity to develop a uniquepetitine profile, new product /
service development and market development. Massarehers frequently used hospital
occupancy rate, defined as the average utilizate of hospital beds, as the leading
performance indicator in healthcare research wviltbraneasures efficiency and financial

leverage (Goldstein et al. 2002).

Griffith et al. (2002) classified the following hm$al measures according to BSC's four
perspectives: cash flow, asset turnover, mortatynplications, length of inpatient stay,
cost per case, occupancy, change in occupancypemckent of revenue from outpatient
care. Similarly, Khaidir et al. (2013) argued t&at Sigma practices (i.e. factors) could
lead to organisational performance and used the &8&@ents to construct their model,
as shown in Figure 2.9.

Six Sigma Practices

Organizational Performance

Leadership H,; Financial performance

Customer focus 5 Customer performance

Structured mmprovement Internal business process

procedures performance

Focus in metric Innovation and learning growth
performance

Figure 2.9: Organisational performance measures
Source : (Khaidir et al. 2013, p.34)

The discussion above emphasises that scorecardstodmve balanced measurement
dimensions, and hence, this study has adoptedipiiisoach when setting the hospital

measures in the conceptual model.

The next section will discuss the factors needesipport LSS implementation to impact
organisational performance positively. As repotiganany researchers, the lack of these

factors may render LSS implementation efforts éutdnd weaken its impact on
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organisational performance (Zailani and Sasthragdrl; Tran 2006; Antony and Kumar

2012) hence the discussion of these factors up&@deployment becomes critical.

2.9.1The need for Critical Success Factors

Albliwi et al. (2014) and Chakravorty (2010) repattthat 60 per cent of LSS projects
failed. Although there are a number of successestoeported on LSS implementation,

Moosa and Sajid (2010) and Wasage (2016) repdneeditere are some companies that
abandoned LSS projects, and a small number of m@@ons reported LSS project

success. Some organisations will tend to abanddd iE$hey do not realise positive

results within a specific time (Leahy 2000). Prégemay fail as management and staff
tend to become impatient and require results ogatniThese findings further emphasise
the importance and need to have the appropriated§. If certain CSFs are not present
and deployed correctly, the organisation may faits endeavours to implement LSS and
achieve its planned targets (Antony and Banuel@22Ribeiro de Jesus et al. 2016; Brun
2011; Sreedharan et al. 2018). Hence, the expiorati LSS CSFs becomes one of the

main objectives of this study.

The CSF discussion and theory originated from theks/of Daniel (1961) and Rockart
(1979). CSFs are those factors that are essentitliet success of the organisational
strategic plans and the achievement of its straiggals (Rockart 1979). It is argued that
there are usually three to six factors that mustdye well for an organisation to succeed
(Daniel 1961). In the literature, there are marpesyof definitions for CSFs (Brotherton
and Shaw 1996; Antony and Banuelas 2002; ZailathiSasthriyar 2011). For example,
Brotherton and Saw (1996) defined CSFs as the #naasn organisation must work on
to achieve the ‘competitive leverage.' Saraph.€18B9, p.811) defined CSFs as ‘critical
areas of managerial planning and action that maiptéctised to achieve effective quality

management in a business unit’.

2.10Six Sigma, Lean and LSS CSFs

There is a growing discussion in the literaturd 8teesses that specific factors must be

put in place while implementing CI to impact orgaational performance (Délet al.

2017). Many researchers have conducted studiesifugzon CSFs needed to implement

guality systems such as ISO and TQM in differest@s (TQM CSFs in the insurance

sector (Bawab and Abbassi 1996), TQM CSFs in imdlissector SMEs (Salaheldin
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2009), TQM constructs in the Oil sector (Al-Shamin013), TQM CSFs in courier
organisations (Sweis et al. 2016) and TQM practiceslordanian manufacturing
organisations (Saleh and Sweis 2017)). Badri e(18195) studied CSFs for quality
management practices for various sectors’ orgaaisain the UAE to understand their
impact and differences. They concluded that theieeisector, including hospitals, had
a low level of practice with regards to quality, qmared with manufacturing

organisations.

Researchers have a different understanding of teenemts that support the
implementation of LSS. Even the used terminologthete ‘elements’ differs. Literature
refers to them as factors, variables, construatgedients, practices, or enablers (Dubey
et al. 2016; Yadav and Desai 2017; Martins and Mi&dp 2006; Antony and Banuelas
2002) While some elements are required at the pre-lastedie of an LSS programme,
others are necessary at the early implementatagest and other factors are necessary
during the implementatio(Deng et al. 2016)Enablers are defined as subsets of CSFs

(Soti et al. 2010). The term ‘factor’ will be usidthis study discussions.

The CSF concept was first introduced within theteghof Six Sigma implementation
by Antony and Banuelas (2002) in their UK quantiastudy aiming to identify the ‘key
ingredients’ for effective implementation of Sixg8&a in both manufacturing and
services sectors. Their study included a samptegdnisations that had more than 1000
staff. The CSFs that emerged from the study wer@agement involvement and
commitment, linking Six Sigma to customers, linki®x Sigma to strategy and
understanding of Six Sigma methodology. One mayeatiat success factors are derived
from Six Sigma various definitions, as discusseskiction 2.6.1. For example, the project
related definition (Anbari and Kwak 2004) emphadife project selection, management
and tracking skills needed in Six Sigma projectanMlle et al. (2012) definition stressed
the need for tool-skills acquisition and trainin§imilarly, studies illustrated that
statistical tools and thinking skill is a succeastér for quality improvement initiatives
(Tennant 2001; Ismyrlis and Moschidis 2013).

More importantly, it can be argued that the leddersupport shown by Galvin was
instrumental to the success of the Six Sigma metlogg at Motorola and the same
applies to GE with Welch’s commitment and supporthe Six Sigma initiative (Harry
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and Schroeder 2000). Many researchers supporeeabtbve argument and highlighted
leadership support and commitment as the numbelC&tefor Six Sigma deployment
(Laureani and Antony 2017; Laureani and Antony 2@ Bakar et al. 2015; Muraliraj
et al. 2018; Jeyaraman et al. 2010) which was airtol previous ClI studies. For example,
Laureani and Anthony (2012) identified managemesrnmitment, cultural change,
linkage of business strategy and leadership asctitieal success factors for LSS
implementation. Similiary, Douglas et al. (2015ndacted a pilot study using surveys in
East Africa and concluded that the most cruciaidiafor the successful implementation
of LSS is management involvement and participatidmeir results agreed with many
previous studies, where management support wasdaak the most critical factor
(Antony and Banuelas 2002; Desai et al. 2012; Feyaal. 2007). Some studies solely
focused on top management and leadership factorderstand its detailed elements and
the expected behaviours of leaders with relatiohS8 success (Prasertwattanakul and
Chan 2007; Laureani and Antony 2016).

Many common factors were revealed in various ssidanducted over the last decade.
Several researchers (Al-Balushi et al. 2014; Albkewal. 2014; Siddiqui et al. 2016;
Aboelmaged 2010; Muraliraj et al. 2018; Sreedhaataal. 2018) conducted systematic
literature reviews on TQM, Six Sigma, Lean and I(S§-s all arriving at similar lists of
CSFs. For example, researchers identified 10-25sG&FTQM and LSS (Albliwi et al.
2014; Laureani et al. 2012; Salaheldin 2009). ;ngame vein, a comprehensive review
of the literature from the year 1987 to 2015 byilratal. (2017) revealed 64 CSFs. The
most frequent CSFs were management commitment mmmlvement and training,
education, learning and growth, project prioriiisat selection, reviews and tracking,
linking Six Sigma to business strategy, linking Siggma to customers, organisational
infrastructure and cultural change, and understendf Six Sigma methodology, tools,
and techniques. Simililary, Sreedharan et al. (2@b®ducted a content analysis of 41
peer-reviewed papers exploring CSFs of variousniiatives A Pareto analysis was
performed on these CSFs showing that the top LSEsG8ere top management
commitment followed by training, communication, wmmer focus, culture, employee
involvement, teamwork, supplier focus and orgamzet infrastructure. Some papers
reviewed Six Sigma CSFs focusing on specific sectocluding insurance, banking,
construction, electronics, automotive and hospif@lsiarini and Bracci 2013; Lande et

al. 2016; Shah and Din 2016; Jeyaraman et al. 2840ry 2014; Antony and Kumar
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2012; Matteo et al. 2011; Siddiqui et al. 2016; KwrA010; Al-Sharif 2011; Teo 2010;
Tran 2006; Khurshid 2012). These papers arrivesthatar lists of CSFs. However, it is
noted that certain CSFs could be more criticalna mdustry or geography compared to
others. Moreover, the importance of these CSFswaaydepending on the maturity of

the organisation, size, culture, leadership stybksector type.

The evidence advanced above suggests that sin@liat, Lean and LSS CSFs have been
reported by researchers in various sectors andggoigs. Drawing on the review of the
literature, a listing of the common CSFs was esthbt in the table in Appendix A. The
author has summarised the CSFs frequency in #ratitre, as shown in Table 2.4. The

final CSF ranking is shown in Table 2.5.
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Table 2.4: CSFs frequency according to researchers

CSF1

CSF2

CSF3

CSF4

CSF5

CSF6

CSF7

CSF8

CSF9

CSF10

CSF11

CSF12

CSF13

CSF14

CSF15

CSF16

CSF17

CSF18

CSF19

CSF20

CSF21

CSF22

(Spanyi and Wurtzel
2003)

(Achanga et al. 2006)

(Antony and Banuelas
2002)

(Fryer et al. 2007)

(Tyagi et al. 2016)

(Laureani et al. 2012)

(Jeyaraman et al.
2010)

(Anbari and Kwak
2004)

(Chakrabarty et al.
2007)

(Henderson and
Evans 2000)

(Desai et al. 2012)

(Sabry 2014)

(Alsmadi et al. 2012)

(Soti et al. 2010)
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(Lande et al. 2016) 1 1 1 1 1 1 1 1 1 1 1 1
(Manville et al. 2012) 1 1 1 1 1 1
(Brun 2011) 1 1 1 1 1 1 1 1 1 1
(Deng et al. 2016) 1 1 1 1 1 1 1 1
(@vretveit and 1 1
Aslaksen 1999)
(Antony and Kumar 1 1 1 1
2012)
(Waters 2016) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Count 11 3 9 6 21 14 11 11 6 12 3 3 18 9 7 9 7 9 7 4 6

Source: Author

C3F1 Aligning Six Sigma projects to business objectives. C3F2 Company-wide commitment. C3F3 Established L3S dashboard C5F4 Integration of Sik Sigma with Financial metrics CSF5 Leadership and Visible top
Management invelvement and Commitment. C5F5 Linking LSS to customers. C5F7 Linking LSS to suppliers. C5FB Management of cultural change. C5FS Process management. C5F10 Project prioritization
selection, management, and tracking skills. C5F11 Quality maturity level of the organization. C5F12 Teamwork. C5F13 Training and education. C5F14 Communication of information. C5F22 Organisational
infrastructure. CSF15 Incentive program. CSFL6 Linking Six Sigma to employees. CSF1T Understanding LSS methodology. CSF18 Usage of problem-solving and Statistical thinking and tools. CSF19 Availability of
respurces (financial, time). CEF20 Competency of Master Black Belt and Black Belt. C5F21 Organizational culture
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Table 2.5: CSF final ranking
Frequency | CSF Code CSF description

21 | CSF¢ Leadership andisible top management commitm
18 | CSF1S Training and educatic
14 | CSF¢ Linking LSS to custome
13 | CSF2: Orgenisational infrastructui
12 | CSFL( Project prioritization selection, management aadkingskills
11| CSF! Aligning SS projects to business object
11| CSF. Linking LSS to suppliel
11| CSF¢ Management of cultural char
9 | CSFK Established Lean Six Sigma dashb:
9 | CSF1- Communication of informatic
9 | CSF1¢ Linking SS tcemployee
9 | CSF1¢ Usage of probler-solving and Statistical thinking and to
7 | CSF1! Incentive prograi
7| CSF1 Understanding LSS methodolc
7 | CSF1¢ Availability of resources (financial, tim
6 | CSF Integration of Six Sigma with Financimetric:
6 | CSF¢ Process managem
6 | CSF2: Organizational cultui
4 | CSF2( Competency oMaste Black Belt and black be
3| CSF: Compan-wide commitmer
3 | CSF1: Quality maturity level of the organizati
3| CSF1: Teamworl

Source: Author

Understanding the factors is key to Cl deploymeatia a concern to many practitioners
(Stelson et al. 2017; Manwville et al. 2012). Margortantly, the question remains if the
clustering and sequencing of these factors in fcpéar format affect organisational
performance. The next section reviews clusteringets

2.10.1CSFs clustering models and categories

Numerous studies have attempted to provide claasifin and categorisation for the
various CSFs identified in TQM, Lean, Six Sigma a&r&5 studies (Soti et al. 2010;
Ismyrlis and Moschidis 2013; Habidin and Yusof 20%alaheldin 2009; Hajikordestani
2010; Carmona-Marquez et al. 2016). Figure 2.10ibitshone of the models that
attempted to classify LSS CSFs into five categofitajikordestani 2010). These five
high-level categories related to management and shpport and commitment to LSS
initiative, the cultural readiness of the organ@atincluding the infrastructure, the

business factors including process approach akddmto business needs and customers,
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project control and tracking systems and skills artkrnal factors such as linkage to

suppliers.

LEAN SIX SIGMA

T~

Managernal Cultural and Business Project Control Extemal
Success - Organizational | Success Factors [* % Success Factors  |g—p Success Factors

Factors Success Factors

Figure 2.10: Categorisation of CSFs
Source: (Hajikordestani 2010, p.64)

Similarly, Noori (2015) in his study on Lean CShshospitals, classified the CSFs into
the following categories or constructs: strategreerttation, organisation structure,
management practices, implementation process,mapkmentation team. Noori tested
the relationship between the above constructs aad success using SEM and confirmed
that all of the constructs have a full significaffiect on Lean success in hospitals. In the
same vein, Soti et al. (2010) classified LSS CIR8sthree categories. The first category
related to foundational CSFs enabling LSS launch. ekample of this category is
management commitment and support. The secondorgted CSFs is operational
factors. These include knowledge of quality and t&38s. The third category is related
to factors that will monitor the sustainability ®ix Sigma systems. Examples are linking

Six Sigma to suppliers, management informationesyst and dashboards.

Some studies used existing management or qualifelmsuch as the BSC, EFQM or
MBQNA to categorise CSFs. For instance, Ismyrlisl &oschidis (2013) in their
literature review presented 32 CSFs and attemputezhtiegorise these CSFs based on
EFQM enablers areas (leadership, strategy, petgiig-partnership and resources,
processes- products-services). Their study furthessified CSFs into soft-hard factors
(Kundi 2005). Soft factors are usually related toman behaviour including culture,
education, and communication, while hard factoesralated to more observable aspects
such as tools utilisation, project tracking anducre. Tran (2006), in his study,
investigated CSFs for Six Sigma in Canadian marnuifag organisations and classified

them into the following categories: financing, igutating strategy, managerial system and
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educational underpinnings. Tran used the previatsgories to design his theoretical
model to investigate the relationship of LSS CSkib Wnancial performance, DPMO,

customer satisfaction, the performance of intepnatesses and suppliers’ performance.

The study of Salaheldin (2009) on TQM CSFs impacSMEs performance identified

three categories for CSFs. They are Strategic,idecand Operational categories.
Strategic factors are long-term enablers that sappe launch of corporate programmes
such as TQM or LSS where these factors will hametizal impact on the success of LSS
deployment (Salaheldin 2009; Ali et al. 2016; Canaxdlarquez et al. 2016; Lamine and
Lakhal 2018). Tactical factors are short term pcastthat are more specific and identify
how an organisation implement their strategic pkams will guide organisations’ actions
impacting employees’ motivation and skills (Westc@013; Salaheldin 2009).

Operational factors focus on day-to-day actions@% projects.

In the same vein, some studies employed similaagoaies used in Salaheldin’s (2009)
study but adjusted the categories names. For dramianagement practice,
Infrastructure practices and Core practices (LaramLakhal 2018). Similarly, a white
paper discussing LSS failure during launch idesdifien CSFs as the main drivers of LSS
projects and classified them into three stagesr{@ational, Structural and Sustaining) or
categories (Macon 2010). The identified CSFs weanagement commitment and
engagement, linking Six Sigma to business objestigdapting culture, enterprise-wide
rollout, communication, linking Six Sigma to custers, project selection and
prioritisation, training and education, programneefgrmance tracking and reviews and
rewards and recognition. The Foundational stagenere any project gets support from
top management and links to business objectives. sthge was similar to the strategic
stage discussed earlier (Salaheldin 2009). Thectatal stage is where the stability of
the projects are supported by the appropriate myltienterprise-wide rollout,
communication, linking Six Sigma to customers, ecbjselection and prioritisation and
training and education. This classification différsm the classification by Salaheldin
(2009), where culture was listed as a StrategicitBational) factor rather than Tactical
(Structural). The final stage is the Sustaininggstavhere Six Sigma programme is
monitored and evaluated, and rewards and recograte provided to team members that

complete their projects.
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Although the literature presents some studiesatina¢d at clustering LSS CSFs in various
classifications, there is no agreement on the aopéicharrangement or sequence. It is also
argued that the clustering or sequence could veinyden industry sectors and countries.

Therefore, this study will develop a model to b&ted for the healthcare sector.

2.10.2CSFs for LSS in healthcare

It can be argued that LSS CSFs for healthcareianiéas to other sectors. For example,
Antony, Downey-Ennis, et al. (2007) reported th#ofeing six CSFs in healthcare:
strong top management support and commitment, i§x&infrastructure, appropriate
training, project selection, the associated finahturns to the bottom line, effective

communication at all levels, developing organisaioeadiness and effective leadership.

Antony et al. (2018) conducted a systematic revegwSix Sigma in healthcare and
reported 16 CSFs across 6 geographies. The resesrphrformed a Pareto analysis
identifying the following 7 factors that accountied 80% of the factors: understanding
of Six Sigma tools and technigues, management wewoént and commitment,
communication, organisation infrastructure and welt training, patient focus and
cultural change. Interestingly, the number onediagtas understanding of Six Sigma
tools and techniques, which is different from poes research but when examing the
individual results from the 6 geographies, top ngamaent involvement and commitment
was the number one factor for America, Europe australia while Asia does not report
this factor in the top five factors. Similiarly, Aérs (2016) conducted a Pareto analysis
focusing on LSS CSFs papers related to healthastreelen 2000 and 2015, illustrating
the top 23 LSS CSFs in terms of frequency of oenge in the literature. The factors
were: leadership and management commitment andosypgrganisational cultural
change, Six Sigma training, aligning Six Sigma ectg to business objectives, linking
six sigma to customers, project selection, orgaivmal infrastructure, understanding the
DMAIC method, tools, techniques, and critical nedriaccountability, tying results to
financial terms or bottom line, project managenskills and iterating Plan-Do-Study-
Act (PDSA) loop, strong communication plan or effee communication, selection of
team members and teamwork, selecting the best ggptirking to suppliers and HR,
clear performance metrics or a measurement asgisystem, employee involvement,
project tracking and reporting capabilities, supiper IT systems, company-wide
commitment, organisation-wide deployment and awesgnavailability of resources
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(financial, time), established clear roles and oesjbilities and control phase monitoring

to maintain results.

It is apparent that the identified healthcare C&Ese consistent with the literature for
other sectors as discussed in section 2.10; howtheeranking was different except for
the number one factor, top management support@mdament that ranked number for

almost all studies.

The above findings have been considered in the $election of CSFs for this study.
The next section reviews the literature relatetch&asuring LSS implementation and its

impact on organisational performance.

2.11LSS impact on organisational performance

Whether it is a hospital, manufacturing organisatipublic service sector or a small
business, the need to provide evidence that qualitiatives have an impact on
organisational performance becomes critical. Pres/giudies suggested that if Lean and
Six Sigma are well integrated and appropriatelylemented, that could have a positive
impact on organisational performance (Rt al. 2017; Sinclair et al. 2005; Arnheiter
and Maleyeff 2005).

According to the ASQ survey (2016) on the statuguaflity globally, there is a disconnect
between quality activities such as LSS and the oreagent of how these activities
impact business performance. The report stated,il@Mhere is agreement on the
correlation between quality and business performarnbe gap in measuring that
correlation and articulating it in financial termsints to an opportunity’ (ASQ 2016,

p.19). Specifically, it is noted that various raséars in their findings are encouraging
more research to empirically explore the impadt®® on organisations performance in
fields such as public sectors, education and hesieh(Antony 2012; Fryer et al. 2007;
Heuvel et al. 2005; Knapp 2015; Shafer and Mo@@2; Sunder et al. 2018).

LSS is an initiative, hence the need for a measentisystem to establish the success of
its deployment and the impact on organisationadioperance becomes essential (Shafer
and Moeller 2012). The next section reviews meagukiSS impact on organisational

performance.
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2.11.1Measuring LSS impact on organisational performance

LSS and other CI approaches such as TQM implementaticcess can be measured in
two areas, that is, operations performance anahisgtional performance (Jeyaraman et
al. 2010; Salaheldin 2009). Operations performaneasures are cost reduction, waste
elimination, quality of products, productivity, Hbility, delivery performance and
revenue. On the other hand, organisational perfoceés related to revenue growth, net
profits, return on assets, competitive profile, npmduct development, and market
development. Similarly, organisational performanisea term that relates to the
organisation’s position in the market and its &pito meet its stakeholders’ objectives
(Lo et al. 2015).

LSS implementation measurement indicators may declteduction of waste, cutting
costs, and reducing non-value added work. Theseatots were also linked to the
benefits of implementing LSS in organisations (SP@E0). In a systematic review of 48
studies, de Fretias and Costa (2017) analysed fp&dts on organisations identifying
25 main impacts that were categorised into thréegoaies: cost, quality and customer
satisfaction. Typical measures can address tleetsfSuch as cost reduction, increase in
product quality, process variability reduction, idety time acceleration, defect rate
reduction, waste reduction, increase in customiesfaation, acceleration of cycle time,
increase in employee satisfaction, enhance thetgokervices, processes acceleration,
waiting time reduction, unnecessary stock reductioorease in process efficiency,
increase in process flexibility, increase in pracesoductivity, increase in delivered
value, error incidence reduction, fostering innawat better use of space, turnover
reduction, cost reduction with stock, increaseeant morale, loss rate reduction and
processes simplification. The top four impact are@se; cost reduction, increase in
product quality, process variability reduction atedect rate reduction.

Deng et al. (2016) conducted a detailed systematiew of studies that examined the
relationship between Six Sigma and organisatiorefopmance. They reviewed 34
articles, including 30 empirical studies and fooinceptual studies. The papers were from
the top 14 scientific journals from 12 countriesv&nty-six per cent of the papers came
from one country (USA) while 63 per cent were frome manufacturing sector. The
researchers found that Six Sigma has a positiveeledion with organisational
performance while recognising some sampling anchaeebias with dominant studies.
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The researchers concluded that during Six Sigméeimgntation, specific factors (e.g.,
training, linking the project to business strategy)st be taken into account. They also
found that studies are fragmented across industvi#s a lack of uniformity. This
suggested an opportunity to expand research otohiisin other sectors (e.g. healthcare)

and other countries (e.g. UAE).

Previous research proposed specific factors ortipeacto enhance the success of Six
Sigma implementation and its impact on organisaliperformance. For instance, Shafer
& Moeller (2012) conducted an empirical study limgiSix Sigma factors such as top
management support, role structure, focus on nsetand improvement procedure to
product/service design and process management. Mbdel linked quality performance
to business performance. The study sample of globllic organisations was selected
using a Google search where organisations indidatdused Six Sigma in the period
from 1984 to 2004. Eighty-four organisations’ fical data was then obtained from
Compustat for analysis. The researchers claimedstioaying public data eliminates
biases that may exist in self-reported data orntegpretation when it comes to survey
questions. Data were analysed based on Six Siggenisations’ median adjusted
performance based on a portfolio of matched comrgénisations by event year. The
researchers used event study method to compangetfemance of organisations that
adopt Six Sigma to industry benchmarks and costioiple of organisations that do not
adopt Six Sigma. They showed that Six Sigma impactmnisational performance
through employee efficiency, but not through tafgyibssets. They also observed a
significant correlation between better performirrgamisations and the subsequent Six
Sigma adoption. Also, the researchers found thaS#ma adoption improves employee
productivity. The productivity of employees is afsaserved to be higher if organisations
are more experienced in Six Sigma implementatid fhain flaw in this study was the
indirect approach used to measure the effect oB&jma. The researchers assumed that
difference in treatment (those that adopt Six Sigamal control group (those that do not
adopt Six Sigma) are entirely attributable to Signsa, while other factors could have
affected the performance. Some limitations showddcbnsidered for the study. For
example, data sources could have contained regodmmors since there was no
verification process for those organisations theitreed to use Six Sigma and the benefits

they realised from the implementation. This hasnbieighlighted as the ‘pink factory
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concept’ (Baxter and Hirschhauser 2004), whererosgéions may report false data to

falsify the level of performance to pretend to berencompetent than they are.

Various studies have investigated Six Sigma and intpact on organisational
performance through the use of SEM (Kuvvetli et28l16; Uluskan et al. 2017). For
example, Kuvvetli et al. (2016) conducted a studySix Sigma projects success using
SEM on survey results in Turkey. The success ofept® was operationalised by
customer satisfaction, a decrease in a numbermplaonts and a reduction in the rate of
defective products besides financial gains. Ong@fmain findings of the study is that
project selection and scoping is the most essefabr in the success of Six Sigma
projects. This finding was different from the matjpof the studies that reported that top
management support was the number one factor (&retod Banuelas 2002; Laureani et
al. 2012). It may be reasonable to assume thay ewemtry may have different factors
and ranking depending on cultural factors, quatisturity and other factors, hence these
results may not be generalised.

Some studies clustered LSS CSFs into themes ottrootss and tested their link to
organisational performance. Wasage (2016) condwcstddy based on a survey on US
Fortune 500 organisations to study the link betwibege vital constructs (leadership and
management practice, linking Six Sigma to humaonues, linking Six Sigma to the
customer) and LSS success. The constructs incltlideedollowing ten vital CSFs:
leadership commitment to Six Sigma, upper managememmitment to quality,
leadership and upper management support of a meibudget, using customer
concerns and feedback to improve quality, empldy&@ing on project management,
statistical tools, quality commitment, teamwork, danDMAIC/DFSS, open
communication between management and employeex @i§mna projects, providing
employee training on Six Sigma belts (GB, BB, Maddack Belt, and Champion),
offering rewards and recognition for Six Sigma pobjemployees, Six Sigma training
during the hiring process, and overall, trainindgsixSigma to reduce employee turnover.
The study showed that the following vital composemfluenced the successful
implementation of Six Sigma: leadership commitmer®ix Sigma, upper management
commitment to quality, leadership and upper manageisupport of a Six Sigma budget,
and using customer concerns and feedback to imgpeaity while training on Six Sigma

to reduce employee turnover was the lowest-rankabloomponent.. However, the study
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had serious limitations. First, the study suffefiesin a limited sample size, where the
sample only had 51 responses out of the 500 mailectys. Another limitation relates
to the use of surveys and the Likert scale queséima, where it could be hard to explain

why a particular answer was selected. Thus, it beaynrealistic to generalise the results.

It is argued that LSS implementation success canefiganced provided quality
management structures (ISO, TQM, Lean) exist inoaganisation prior to LSS
deployment (Shah et al. 2008). For example, irr taipirical study, Shah et al. (2008)
concluded that LSS implementation success woulcerdiganced if the organisation
implemented quality initiatives such as TQM or Lgaior to embarking on LSS. Their
findings suggested that the existence of qualitdesuch as ISO, TQM or Lean could
be a mediating factor to LSS implementation succ@issiliarly, Deng et al. (2016), after
reviewing 34 papers on Six Sigma, concluded thatSsgma has a positive impact on
organisational performance and suggested that eamtgmt factors, mediating factors,
moderating factors and dependent factors shouldooeimensively be considered when
building a model to analyse the link between Spn& and organisational performance,
In this study, a number of moderating factors idolg ISO 9001 and accreditation were

considered in the proposed model.

While most of the studies reported that LSS hadggaifecant positive impact on
organisational performance (Al-Hyari et al. 201&b& 2014; Khaidir et al. 2013;
Chandrasekaran and Dhanapal 2008; Habidin and Y20ddf, Kuvvetli et al. 2016; Deng
et al. 2016; Lee 1996; Boon Sin et al. 2015; Wa2&3&; Noori 2015), there is a further
need to study the impact of LSS on organisatioeaiopmance using empirical studies
(Schroeder et al. 2008; Deng et al. 2016). Thisckmmon is supported by Shafer &
Moeller (2012), who examined 23 studies and repdttat only two studies empirically
investigated LSS implementation on organisatioealggmance. Hence, it can be argued
that there is a notable paucity of empirical reseafocusing on LSS impact on
organisational performance and the factors assatiaith successful implementation, as
most of the studies use qualitative research aaddmal summaries (Délet al. 2017).
Moreover, Deng et al. (2016, p.100) argued thabalgh there are some emerging studies
on this topic, ‘the mechanism between Six Sigmactmes and organisational

performance is still elusive.’
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The next section reviews the literature on LSS an@ntation in the healthcare sector.

2.12LSS in the healthcare industry

The adoption of LSS in the manufacturing and sersector has been on the ascendancy
over recent decades. Following its success in naatwing settings, these approaches
have gradually been extended to the health sectonany countries (Grunden 2008;
Nicholas 2012). According to Shokri (2017), thstbry of Six Sigma publications from
1992-2013 showed that healthcare, general manuiiagfLelectronics and automotive
articles made up 50 per cent (195 articles) oftt@ articles released while there were
63 papers on healthcare. Similarly, the historyLeén publications from 1992-2013
showed that healthcare, general manufacturingaatwmotive papers constituted 43 per
cent (124 articles) of the total articles releaaad 26 papers focused on healthcare. In
the same study, the history of LSS publicationsnfif92-2013 showed that healthcare
and general manufacturing made up 41 per centr(i&les) of the total articles released
while there were 34 papers on healthcare. Additlgnin a recent literature review by
Sunder et al. (2018) that covered 167 papers pdaisetween 2003 and 2015 on LSS,
revealed that 20 per cent of these papers focusdleohealthcare sector. Some of the
above papers were LSS case studies in hospitalsifge on improving clinical and
operational procedures due to pressure from regslaind accreditation bodies (Powers
and Paul 2008; Parks et al. 2008; Bhat et al. 2¥bding 2004; Chan 2004; Bisgaard
2009). The above discussion shows the increasetesitin LSS research in healthcare

and signifies the need to explore LSS in healthtatber.

The research argues that there are benefits tcemmspiting LSS in healthcare. In a
systematic review conducted by Antony et al. (2048%8 LSS papers in healthcare, 16
benefits were identified and categorised into Sspectives. The perspectives were
customer or patient focus, financial improvemergeration excellence, people, and
compliance. The top 5 benefits that accounted 886 6f the total benefit categories were
patient satisfaction, process speed (reduction wafcgss cycle time), revenue
enhancement, cost savings, and defect reductispecévely. It is argued that hospital
outcomes and performance measures should aligrthve@tie benefits.

The question remains. Can LSS become the cureefdithtare organisations? Anthony
et al. (2007) investigated whether Six Sigma caprave the financial and operational
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performance of the UK’s National Health Insuranaheéne (NHS). After reviewing
related studies in healthcare, the researcherdumted that Six Sigma implementation
led to a reduction in laboratory and medicatiooerand ultimately improved health care
delivery. As a result, it was advocated for the Nid@dopt Six Sigma in its health care
deliveries. However, the study reported a numbebarfriers that face Six Sigma
implementation in hospitals. These barriers inatlthe initial investment in Six Sigma
belt System training, absence, or difficulty obtagn baseline data on process
performance, lack of understanding of processdstrabe measured in terms of defects
or errors per million opportunities which may ld¢adan inadequate analysis of problem
situations and the poor psychology of the workfayseen the different services offered
by healthcare compared to manufacturing. Likewismer et al. (2007) suggested that
the use of Six Sigma principles in health carevéeji could reduce delay, measurement
and medical errors in the delivery of healthcarsing five case studies in healthcare
facilities that have adopted Six Sigma, the researcreported that the adoption of Six
Sigma led to improved operational and cost efficyeas well as quality. They also found

that Six Sigma adoption improved infection conant medication delivery.

Some studies focused on the barriers to implementand whether Six Sigma leads to
higher returns in healthcare (Feng and Manuel 20@®jois et al. 2016). For instance,
Feng and Manuel (2008) examined Six Sigma impleatiemt in the US healthcare sector
in a survey study. The researchers developed aguhat separated 15 Six Sigma
adopting healthcare facilities from 41 non-Six Segatdopting facilities. They found that
organisations adopting Six Sigma have a higherrmetan investment, relative to

organisations that do not adopt Six Sigma. Furtleeemhospitals that did not adopt Six
Sigma identified lack of commitment from leadershga significant hindrance to Six

Sigma implementation.

Despite the fact that there are recent studies 8% limpact on organisational
performance, the application in the healthcare shguis an area that is continuously
challenged and needs further exploration (Antorngl.e2018). One may argue that there
Is an opportunity for more studies investigatingLSSFs in healthcare given the reported
failure rates of LSS projects estimated at 62% Ipaibet al. 2014; Sony et al. 2018).
Morover, Liberatore (2013) reported that only 9 gamt of the 88 hospitals and healthcare
providers explored in his study sustained improvetnadéter LSS deployment, while 76
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per cent reported improvement in the key processiend he researcher also reported
that only 28 per cent of the surveyed organisatsir®ved cost savings and only 8 per
cent reported revenue enhancement results. Tharobse argued that these results do
not support LSS effectiveness, and this could tesalt of not considering CSFs leading
possibly to the poor implementation of LSS in hieedre. The researcher called for more

research in LSS healthcare applications to maxiitsgeotential.

Hence, it can be argued that poor implementatidoS$ in healthcare can be attributed
to the lack of understanding of CSFs before staréirproject (Liberatore 2013; Pexton
2000). Many researchers also argued that certalfs @8ust be in place to achieve the
full benefit of Six Sigma in healthcare. For exagypgbabry (2014) reached a similar
conclusion in a survey study of Six Sigma and iteect on Lebanese hospitals
performance. Specifically, the researcher examihedink between 17 Six Sigma CSFs
and how they influence nine performance indicatdte study found that there is an
effect of Six Sigma on the performance of Lebarespitals while reporting that certain
CSFs such as closer customer relationships, measateorganisational structure, zero-
defect mentality and planning are not significandiated to the performance of Lebanese
hospitals. The top two factors to impact the penfmnce indicators were executive
commitment and adopting the philosophy. Howeveg, study showed contradicting
results between the two groups examined. For exantipé training factor scored low
with healthcare professionals versus managers aitgued that these study findings may

not be generalised given it was limited to priviadspitals and the small sample size.

Some studies only focused on Lean implementatiomoapitals without combining it
with Six Sigma. When Lean thinking is applied iraltlecare, the concept seeks to create
an environment that is stable, while eliminatingstea(Ahmed et al. 2013). The concept
focuses on ensuring that the errors that occunduhe provision of healthcare services
are rapidly identified and corrected (Vest and Gag@@9b). Healthcare employees are
therefore on the lookout for areas of improvemébgteliminating wastes, as identified
under Lean thinking. From a hospital point of vigiag seven wastes include the waste
of overproduction, which could occur as a resultegetitive information recording in
different forms and documents. Other wastes incliide wastage, processing wastes,
such as the excessive ordering of diagnostic tesesrstocking of operating rooms,

transportation wastes including movement within ealthcare organisation to see

59



patients, and movement wastes to search for dodsenwell as patient information.
Production defects, as a result of medical errodsthae failure to understand the value of
healthcare, as perceived by the patients, areagsther category of wastes that need to

be eliminated when Lean thinking is applied.

Al-Hyari et al. (2016) examined the effect of Lelaundle implementation on hospital
performance in Jordan using a questionnaire sukveyng SEM, the researchers studied
the relationship between Lean bundle practices agcHT, TQM and Human Resource
Management with the performance of 37 Jordaniamitads. They found that Lean
bundle is positively related to the performanchaspitals, regardless of their size. Given

the small sample size, the results may not be gésed.

While some researchers argue that implementing re&ealthcare will lead to quality

improvements, others claim that there is not sigfit evidence to support this argument
(Moraros et al. 2016). The researchers conductsgtamatic literature review and used
a stringent quality control check to select 22 papom 1056 papers on Lean

interventions in healthcare. Based on the 22 paperdysis, they suggested that Lean
interventions have (i) no statistically significargsociation with patient satisfaction and
health outcomes; (ii) a negative association witlricial costs and worker satisfaction
and (iii) potential, yet inconsistent, benefits mocess outcomes, like patient flow and
safety. While these results could be regardedaasalg findings, the researchers called
for more rigorous and better scientific researchaldate claims that Lean could have

benefit healthcare operations.

The discussion advanced earlier revealed that b§ffementation in hospitals requires
the presence of certain CSFs to enhance successeshkeading to enhanced hospital
performance. This conclusion drives this study sp@onfirms significance and provides

the foundation on which the study research questrat be built on.

Many hospitals use a mix of business, performamcehealthcare frameworks to help
them achieve their goals and track their progrgssnat international requirements for
healthcare. The next section will discuss soma@aiwailable frameworks and the chosen

model used to conceptualise this study model.
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2.13Business and healthcare frameworks

There are a number of business and healthcarerpenice frameworks that can be
adopted in healthcare. Among these frameworks usdtle UAE are the European
Foundation for Quality Management (EFQM) (Basislémal quality awards frameworks
in the UAE), Balanced Scorecard (BSC), Joint Corsiuars International (JCI), World

Health Organization (WHO) Patient Safety FramewdHhe Institute of Healthcare

Improvement (IHI) Patient Safety Framework, and tBenabedian framework

(Dahlgaard et al. 2013; NIST 2018; JCI 2019; Doulzdoe 1988; Frankel et al. 2017;
World Health Organization 2009). These frameworksrevdesigned with specific

objectives and mandates and will be discussedeiméixt sections.

By definition, EFQM and Malcolm Baldrige Nationalu@lity Award (MBNQA) are
management models that provide a framework useghining a holistic view of an
organisation irrespective of the sector, size ortuniy (Rowland-Jones 2012;
Schulingkamp and Latham 2015). Further, the EFQMehtets managers comprehend
cause and effect relationships between the undegalf their organisation and the
results delivered (Suarez et al. 2014). The MBQ8lan award framework and, therefore,
was designed to guide those seeking sustainableessidhrough recognition and
promotion of quality endeavours in all sector tydesan be argued that the EFQM and
MBNQA tend to be generic business excellence moidelssing on elements to be in
place to help an organisation achieve its operatiand business goals and therefore

may not be suited entirely for healthcare (Thav2@ii4).

The JCI healthcare quality standards, derived fiine JCAHO requirements and
developed in the US, are becoming popular in thedMi East . In the UAE, the JCI
model acts as one of the popular healthcare atatedi frameworks and requires certain
elements to be met, including patient safety afettron control to achieve accreditation
(JCI 2019). However, the JCI process improvemerhoumlogy is not structured to use
Cl cycles and while a mandate to improve qualitg gmocesses is inherent in the
standard, there is a challenge to implement arcteffeimprovement strategy based on
JCI alone (Devkaran 2014). Moreover, although t6¢ encourages ClI, it does not
describe a specific methodology for improvementdeg it can be argued that JCI is an

accreditation scheme and not a Cl model.
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The IHI Patient Safety Framework is a model thatges on safe, reliable, and effective
care by examining the key strategic, clinical, aperational components involved in
achieving safe and reliable operational excellende.comprises two foundational
domains — culture and the learning system — aloitly mine interrelated components:
leadership, psychological safety, accountabilitgamiwork and communication,
negotiation, transparency, reliability, improvememtd measurement, and continuous
learning (Frankel et al. 2017). The framework ismyaused as a diagnostic tool to assess
how well they are meeting the different componeritthe framework and not meant to
be a Cl model.

The WHO framework, shown in Figure 2.11, focusestlus patient supported by a

number of factors (e.g. Leadership, capacity bngdimeasurement) aiming for better
outcomes (e.g. patient safety, lower costs). Ong angue that the sequence of these
factors is not clarified in the model hence igngrthe causal relationships between the
factors.

Our approach to driving improvements Expected outcomes

Figure 2.11: WHO patient safety framework
Source: (World Health Organization 2017, p.4)

A systematic review of healthcare studies condubtekllassen et al. (2009) revealed 97

frameworks adopted to measure and improve heaéilpgaformance. These frameworks

ranged in complexity from simple few quality measuto complex ones to measure
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effectiveness and efficiency. Most of these franwwovere adapted from existing
business or quality frameworks. The most commoménaork was the BSC applied to
healthcare using Kaplan and Norton scorecard’sitioadl quadrants, financial
performance, customer satisfaction, internal preegsind learning and growth (Kaplan
and Norton 2005). The researchers noted that masypitals were using balanced
scorecards to assess the clinical and businessegs@es of specialist practices, their use
of resources, the degree to which patients andriedgphysicians are satisfied with their
performance and their patient outcomes. The seowst frequent framework was the
Donabedian framework adopting a three componergsoaph (structure, process and

outcome) for evaluating the quality of care (Klasséal. 2009, p.47; Donabedian 2005).

The next section focuses on discussing and cnitgjthe Donabedian framework paving

the way to propose an updated model based on LSS.

2.13.1The Donabedian framework

Research on quality of healthcare systems has titadily been conceptually
underpinned by the Donabedian framework (Donabedi®66; Donabedian 1988;
Donabedian 2005). The Donabedian framework has gely applied by healthcare
researchers because of its simplicity, its focus conceptualizing the underlying
mechanisms that may ultimately contribute to thecessful performance of healthcare
organisations, and its flexibility for applicatiam diverse healthcare settings and among
various levels within a healthcare delivery sysi{@ardner et al. 2014). Donabedian’s
articles include some of the most frequently cipedblications in the field of quality
healthcare management and the model remains thmaoinparadigm for assessing the

quality of health care.

The Donabedian framework posits that three intatreel dimensions, termed Structure,
Processes, and Outcomes, need to be measured dan toretvaluate the quality of

healthcare organisations (Donabedian 2002). Theehm@dicts that the structures of
health care facilities primarily control both thepesses involved in health care delivery
as well as the quality of its outcomes. Accordinghte Donabedian framework, outlined
in Figure 2.12, improvements in the structure dadltiheare (measured in terms of how

care is organized) will lead directly to improvertgenn clinical processes (e.g.,
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interactions between patients and healthcare peosjdhat will, in turn directly result in
improvements in healthcare organizational performeaimeasured in terms of the end

results of healthcare practices or interventions).

4 N 4 N ' N
Structure | 'S
Process Outcome
.4 ized? ; 7
How is care organized” What is done? End resglis of health cae
Stable elements that form . What happens m the . practices or mterventions
the basis of the health medical mteraction?
care system.
. w, \. J J

Figure 2.12: The Donabedian framework
Source: Adapted from (Donabedian 2002, p.51)

‘Structure’ refers to the relatively stable elengetitat form the fundamental basis of a
health care system, including the setting in wioale is delivered, its facilities, as well
as its equipment, human, and financial resourcesngastructure relatively easy to
measure. ‘Process’ includes what is done in pradtichealth care systems to provide a
high quality of healthcare, including the approfereess, acceptability, completeness, and
competency of the interactions between patientsheadthcare professionals (i.e., the
patients’ activities in seeking care, as well ag thractitioner's activities). The
measurement of Process includes subjective assetssmog quality, and therefore,
Process is more challenging to measure than Steuc¢@utcome’ refers to the results of
health care practices or interventions, includimgrovements in the health status and
survival of patients. ‘Outcomes’ are concrete ¢éveéimat are also easier to measure than
Processes. Examples of Structure elements arenpatéumes, accreditation, status,
qualifications of personnel, nurse-patient ratéog] teaching status. Examples of Process
are the use of evidence-based medications, ‘Debalioon time’ for acute myocardial
infarction and various measures related to scrgeliiramples of Outcome are hospital
standardised mortality ratios, case-mix adjustedrtality, patient satisfaction
(Mountford and Shojania 2012).

Donabedian proposed that these three dimensiodsthanrelationships between them,

must be objectively evaluated in order to deterntireequality of a specific healthcare

organization. This structure is in line with man®W concepts, including customer
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focus, the process approach and measuring re¥alim¢hammadi 2011; Chiarini 2011).
This also aligns well with the Six Sigma approach.

In the last decade, the Donabedian framework has bdticized for several reasons
(Rubin et al. 2001). First, the model assumesdimple linear predictive relationships
exist between Structure, Process, and Outcome; Jewehe linearity and predictive
ability of these relationships have been questiq@atayon et al. 2006; Mitchell et al.
1998). Additionally, as the healthcare organisatiostructure is complex, the
Donabedian framework appears to have limited wtitib predict how the three
dimensions of Structure, Process, and Outcomeeanfle and interact with each other. It
is difficult in practice (e.g. using a linear reggen model) to prove connections in the 3
criteria statistically. This implies that measudsStructure and Process based on the
capacity of a healthcare organization to providega@te care, do not necessarily imply
that there will be an axiomatic improvement in htapperformance. Second, it is
difficult to determine which factors are componeotsStructure and/or Process and/or
Outcome, because the factors that constitute tiee timensions of the framework tend
to overlap with each other (Donabedian 2005). Thinéd Donabedian model does not
incorporate all of the many complex factors thaedaine the successful performance of
healthcare organisations (Carayon et al. 2006;dItet al. 1998; White et al. 2012).

Nissenson (2014, p.1) argued that due to the mangations of the Donabedian model,
‘A new quality paradigm is needed to help guideahns, providers, and regulators to
ensure that patientdives are improved by the technically complex aodtly therapy
that they are receiving’. Consequently, researcteeded to devise a broader conceptual
framework, positing relationships between more dempnd comprehensive factors than
the factors associated with Structure, ProcessQantdome that were initially proposed
by Donabedian.

2.13.2Choice of Donabedian and BSC frameworks for LSS ceptual model

When comparing the Donabedian framework to othedetsy it can be argued that
MBNQA and EFQM excellence frameworks are not healtb specific and may fail to
address the specific nature of healthcare opesatidimerefore when it comes to
healthcare specialisation and focus on the quafitsare, the Donabedian framework is
superior compared to MBQNA and EFQM. The JCI framewacts well as an
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accreditation framework but does not evaluate thadity of care in a sequential way, as
presented in the Donabedian framework. Also, thé dées not address process
improvement methodology in a structured approachpared to the Donabedian model.

It is important for CI projects to have an outcorpegcess, structure and balanced
measures; thus the design of the Donabedian framkdwassess performance as a result
of process changes supported by the structure éelsnor CSFs) makes it a good model
for this study (Ayanian and Markel 2016; Sufiol 200urther, a closer look at the
Donabedian three domains reveals similarity witistexg Cl models stages enabling
healthcare organizations to adopt Six Sigma. Hahcan be argued that the Donabedian
approach is analogous to the four stages of Sim&iddentification, characterization
optimization; and institutionalization (Revere &t 2004). Figure 2.13 illustrates the
integration of Six Sigma approach with the Donahedramework. No other healthcare
models have a similar integration with Six Sigmas this study focused on the
deployment of LSS (that is process-focused), C®Bdrapact on hospital performance,
the Donabedian framework, with its focus on thecpss approach, was an appropriate

blueprint model for this study model.
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Six Sigma Model

C.Q' Identification
(Donabedian Model) (process

capabilities)

Structure
(resource inputs)

Characterization
(understanding the
organization’'s

capabilities)

Process
(identifying and
measuring

variation)

Optimization
(identifying and
measurnng
variation)
Outcomes
(evaluating overall
successes of
improvements)

Institutionalization
(evaluating total
impact on
organization)

Figure 2.13: Integration of Six Sigma with Donalzedi
Source: (Revere et al. 2004, p.109)

Therefore, it was justified for the author to depehnd test a ‘new quality paradigm’
based on a hybrid model from the BSC and Donabefieaneworks identifying the
different factors (e.g. CSFs) that may predictdbality of healthcare organisations and
their impact on hospital performance as a resulisaig the LSS approach. The proposed

model is discussed in the next chapter.

2.14 LSS status in the UAE

Organisations in the UAE have equally started emibgaLean and Six Sigma despite
many of them being highly reluctant due to the pamderstanding of the methodology
and the presumably high cost of education anditr@i(Shahada and Alsyouf 2012; Al-
Sharif 2011). However, evidence shows that the edimplementation of LSS in GCC
countries has been low (Albliwi et al. 2017). Tlagerof implementation of LSS is less
than 32% in Saudi Arabia, UAE’s neighbour coun{Adjabr 2015). In addition to the
low implementation rates, there is a dearth of jgakibns in the field of LSS in the GCC
region. For example, in Saudi Arabia, there weilg &t LSS studies published between

2007 and 2015 (Albliwi et al. 2017).
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Within the context of UAE, and as denoted by Al-&hg011), there is a widespread
problem of substandard products and services ilUthé despite the intense attention
that has been placed by the government towardstyjuaprovement. This implies that

it has become increasingly necessary for UAE osgditins to adopt LSS for the
improvement of quality. On the brighter side, ofi¢he@ main strengths of UAE resides
in its culture of embracing change and acceptariceew ideas such as innovation,
Artificial Intelligence (Al), quality and LSS. Examing the literature on quality

improvement methodologies in the UAE reveals a gngwinterest in quality

improvement programmes and excellence framewor&s as TQM, ISO 9001, EFQM

and JCI (Al-Marri 2005; Al-Dhaafri et al. 2016; Rtamd-Jones 2012; Nambiar 2012;
Seraphim 2006; Badri et al. 1995). An empiricaldst on the UAE banking sector by
Al-Marri (2005), illustrated that achieving exceit® in services requires service quality
coupled with the application of TQM and LSS apptews: Moreover, the study identified
that the successful implementation of TQM and LS8he UAE banking sector requires
top management support, continuous improvementjcgedesign, customer focus, as

well as effective strategies.

Moreover, a global systematic review was recentyducted on LSS studies by
Sreedharam and Raju (2016) where a total of 238&rpapere identified, and only one
empirical study was identified from UAE (Shahadd atsyouf 2012). Additionally, the
author conducted a systematic literature reviewdantify sources that specifically
explored Lean, Six Sigma or LSS in the UAE (Traldfiet al. 2003). As a result, 5 studies
were identified (Aboelmaged 2011; Al-Sharif 201haBada and Alsyouf 2012; Al
Aomar 2012; Alosani and Yusof 2018). The detailshefse studies are shown in Table
2.6. An investigation by Al-Aomar (2012) in the sbruction industry in Abu Dhabi
revealed 27 types of construction wastes and waegorized into seven groups. Defects,
including errors and corrections, were found téhgemost common type of wastes. Over-
processing and delays were also found to be a contype of waste which needed to be
reduced. The study suggested the integration of laga Six Sigma to eliminate these
wastes. Alosani and Yusof (2018) conducted an ecapistudy to test the hypothesis
between Six Sigma and organisational performanicey BLS-SEM and concluded that
Six Sigma is a crucial continuous improvement tihalt has a positive and significant

impact on organizational performance at Dubai Rolithe study had some limitations as
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its focus was limited to one specific public secdtice. police) and hence may not be

generalised to other sectors.

Table 2.6: Main UAE studies on Lean, Six Sigma b8&
Sector Method Findings Reference

Manufacturing | Case study Developed a frameworkShahada and Alsyouf 2012)
to identify the most
significant reason for the
long lead-time, analyze
the root cause(s), suggest
three relevant solutions
and select the most

preferred one.

Construction Case study Presented 27 types of (Al-Aomar 2012)
construction wastes,
categorized into the
seven types of wastes.
Defects (errors and
corrections) are found to
be the most common
type of construction
waste in the surveyed

companies

Manufacturing-| Case study- | A theoretical framework | (Al-Sharif 2011)
Cables Open Ended | was developed for Six

interviews Sigma implementation

Five new constructs werg
identified- Strategic
Initiatives, Cultural
Readiness, Learning
Capacity, Information
Technology
Leveragability and
Knowledge Sharing
Capability, and Network

Relationship Balancing
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Mainly service
and some

manufacturing

Survey

Questionnaire

Highlighted the key role
of soft impediments, i.e.
knowledge and support,
and hard impediments,
i.e. professionals and
finance, as the most
influential barriers to Six
Sigma implementation. |
emphasized the
paramount effect of
organizational size on
successful Six Sigma

implementation

t

(Aboelmaged 2011)

Public service-

Police

Survey

questionnaire

The results confirm that
Six Sigma is an
important continuous
improvement tool that
has a positive and
significant impact on the
organisational
performance of Dubai

Police.

(Alosani and Yusof 2018)

Source: Author

The above review revealed there is a dearth ofeexae of LSS publications in the UAE
signalling low LSS implementation. This calls foora investigation to understand the

extent of LSS application in the UAE. This enguigcame one of the primary objectives

of this study.

2.14.1UAE healthcare sector status

Rapid growth is expected in the Middle East and wdbke range of 9 per cent between
2014-2018 due to expansion in healthcare care apdlation growth (INSEAD 2016).

The UAE is one of the countries in the Middle Eastl GCC that witnessed exceptional
growth in its healthcare expenditure per capita sndinked among the top 20 in the
world (Deloitte 2011). Given the significant incseain the UAE’s population, there is

an increased demand for healthcare services. I8,20AE healthcare expenditures
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reached an estimated $16.8bn (The U.S.-U.A.E. Bgsi€ouncil 2014). Further, Alpen
Capital consultants projected that the total UAalthcare market would reach $19.5
billion by 2020 (The U.S.-U.A.E. Business CoundillB). ‘Healthcare has proven to be
one of the UAE’s most resilient sectors in the fataternational economic woes’ (The
Prospect Group 2017). With its aim to become aajlbbb for medical tourists, the UAE
has a unique position in the region that is sumgabhbly its clear strategic directions and
vision. For example, Dubai’s strategic plan 2018 Abu Dhabi’'s economic vision 2030
,inspired by the UAE vision, are supporting theveriowards diversification and focus
on growing sectors, including healthcare. The UA&own states that ‘UAE will invest
continually to build world-class healthcare infrasture, expertise and services in order
to fulfil citizens’ growing needs and expectations.

In terms of the healthcare sector structure, theeea number of regulators both at the
federal and emirate level. On the federal levetrehare the Ministry of Health and
Prevention (MOHAP), the Insurance Authority and khesing and Midwifery Council.
On the emirate level, there are the Health Authiekibu Dhabi (HAAD), Dubai Health
Authority (DHA), Dubai Healthcare City Authority (@CA) and Sharjah Health
Authority (SHA). Each of these entities is respbtesifor their own member’s licensing
and regulations. Further, the UAE healthcare sestivided between public and private
healthcare providers. Three public sector insbngi (Abu Dhabi Health Services
Company (SEHA), DHA, and MOHAP) play a significardle in regulating UAE
healthcare operations. Around 34.6 per cent ohthepitals in the UAE are owned by
MOHAP. These hospitals provide most healthcareisesvin addition to specialised
services. Figure 2.14 shows the breakdown of MOlapé&rators, while Table 2.7 shows
the distribution of UAE hospitals by type and locat Given that 63.3 per cent of
hospitals is private hospitals that are typicallyveh by business drivers including
profitability and cost control, questions arise @aibihe success of quality initiatives that

usually require investment in training and allocatof resources.
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Figure 2.14: UAE healthcare breakdown
Source: (Colliers International 2013)

Table 2.7: Distribution of UAE hospitals by typeddiocation

Government Private Total
Abu Dhabi 15 40 55
Dubai 5 32 37
Sharjah 5 10 15
Other Emirates 8 4 12
Total 33 86 119

Source : Author. Adapted from (The U.S.-U.A.E. Business Council 2014; Emiratesdiary 2015; HAAD 2016)

However, there are a number of challenges facieggtiowth of the UAE healthcare
sector. Hospital operators in the UAE and GCC aoinfy the rising cost of healthcare
services where gross medical inflation ranged betwe and 12 per cent during 2017
(Nair 2018). Additionally, there is a shortage oédital professionals and inconsistent
quality in healthcare delivery according to a reégeport by Alpen Capital (Ahmad et al.
2018). Other challenges include attraction, retentand development of qualified
healthcare professionals, quality and standardizaif services, cost and complexity of
regulatory requirements and licensing, the low poem strategy from insurance
providers and a lack of confidence in the UAE’s Itireaystem (Deloitte 2011). An
INSEAD report suggested drafting new policy direcs to address the healthcare growth
to meet the vision of the UAE (INSEAD 2016). Onelwé reports' critical suggestions is

to develop a national medical innovation stratepglarify the roadmap to put the UAE
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among the 10 top countries in healthcare innovatore may argue that there is a golden
opportunity for the UAE to utilise quality improvemt methodologies such as LSS which
aligns with innovation to develop its healthcaragbices (Salah 2017).

According to Heuvel et al. (2006), LSS is a prognarthat can present opportunities for
healthcare providers to overcome conflicting goétsthe healthcare sector, LSS is
usually applied in operations management and psocesnagement where it may
enhance the efficiency of internal operations,ease productivity, improve quality and
contain costs (Furterer 2014; Laureani et al. 20IBg next section reviews the extent

on LSS application in the UAE healthcare.

2.14.2Status of Lean, Six Sigma and LSS in UAE healthcare

According to Hussain et al. (2016), Lean is nownbeiexpanded beyond the

manufacturing companies into the field of healtbaaanagement. Hussain et al. (2016)
proposed an Analytical Hierarchical Process (AHRYmiework for assisting Lean

deployment in the Abu Dhabi public healthcare d=iywsystem by studying three public
hospitals. This proposed framework was based omashessment of the local situations
by experienced healthcare professionals, and uftessin the ranking of 21 healthcare
wastes. Moreover, the study found that the manageaiédbu Dhabi healthcare systems
placed more emphasis on inventory waste. In théthosse sector, there are various
stakeholders with unique needs and expectatiorisnéeed to make use of LSS. The
physicians and caregivers need Six Sigma to fa$itecal outcomes as well as diagnosis
treatment by improving the experience of patietiisir physiological wellbeing as well

as reducing delays and waiting time (Abuhejlehl.e2@16) .

Drawing on the personal experience of the auth@rnakSS practitioner since 2003 in
the GCC region, the following was noted. The numilfetean or Six sigma courses
conducted by the author in the Middle East and GZ&low, GB and BB level) from
2003 to 2017 was 54. However, it was noticed thatiulk of the courses were run after
2010. The author noted a significant lack of awassnn Lean and Six Sigma between
2003 and 2009. It was just after 2010 that an amed awareness was observed, leading
to higher demand for LSS training courses. Thisgase in training interest could have
indicated the growing quality maturity of organisas in the region. Moreover, the total
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number of participants who attended LSS relataditrg was over 600 participants (In-
house and public training sessions). Those paatntgptrained by the author attended a
3-7 day training session on Lean, Six Sigma or L8®esenting different sectors
including manufacturing, oil and gas, governmeatking and healthcare. The LSS GB
courses required participants to submit a projetttizv8 months of the completion of the
training. The number of LSS projects successfuliigrsitted and signed off during the
above period was 65 projects. There were 5 projagtsogress (As of February 2018).
However, 27 projects were not completed, althoughogect charter was submitted and
accepted. Feedback from the 27 project leadergateti that these projects were not
completed due to lack of top management suppak,déresources, lack of project data
and baseline process metrics and lack of undersigiad the LSS philosophy in the
organisation. These factors mirror the findingsrbgny of the researchers on CSFs

advanced earlier in the literature.

In summary, it can be argued that there is limitestature on LSS, focusing on its
applicability in the UAE healthcare sector. Moreg\&sS implementation is an area that

needs to be further explored. This becomes onleeoimain objectives of this study.

2.15Research gap

The literature revealed that Lean, Six Sigma anfl &dies remain limited in their focus
on exploring specific countries and sectors (Alblew al. 2017; Muraliraj et al. 2018;
Sreedharan and Raju 2016; Shokri 2017). Consequesdime questions are raised
regarding LSS applicability and success in non-rfesturing sectors and in developing
countries. Although the current literature showsuege of studies (Albliwi et al. 2014;
Alidrisi 2014; Laureani and Antony 2017; Sabry 20$4eedharan et al. 2018) on LSS
CSFs in specific sectors and geographies, fewaershtaddressed LSS in healthcare. For
example, out of the 235 global papers published/det January 2003 and May 2015,
only 33 papers were in healthcare (Sreedharan amd R016). Similarly, in a
comprehensive study on LSS publications betweerd 2002016, only 11.1 per cent
focused on healthcare case studies (Muraliraj.e2@18). Furthermore, a quantitative
analysis of Lean, Six Sigma and LSS studies witiénlast decades conducted by Shokri
(2017) revealed that while there is a growing iesérthat resulted in a surge of LSS
publications, these studies have been limited &xifip industries and countries. This

presents an opportunity to explore LSS CSFs inratgetors or regions highlighting the
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gap in the knowledge and existing literature in emsthnding the extent of LSS

application in the healthcare sector and factasgtbpport its implementation to achieve
better operational and hospital performance. Givenabove, this study attempted to
answer the following question: is there room tou® on healthcare to understand the

impact of LSS CSFs on organisational performance?

Although there is a number of anecdotal papers exagthe benefits of LSS, there are
very few papers focusing on empirical and rigoroeaesearch on LSS’s impact on
organisational performance (Shafer & Moeller 2018)the same vein, Aboelmaged
(2010) concluded that there were very few LSS eicgdistudies after he conducted a
literature review of 417 refereed journal articlegnce, the need to empirically explore
LSS research in this area is identified in an éfforexpand the body of knowledge in

terms of understanding how LSS works in new se@ndsgeographies.

Antony et al. (2018, p.20) in their comprehense@ew of the literature that included 68

papers focusing on Six Sigma in healthcare cantlesaemarkable conclusion:

‘The authors feel there is no roadmap in the curhéstature on the deployment
of Six Sigma in a hospital setting and this cowddah interesting topic for further
research and would require empirical settings thlgbuaction research.
Moreover, a readiness assessment model would lyeuseful before hospitals

embark on the journey of Six Sigma.’

The conclusion above further supports the needtlics study to focus on LSS
implementation in UAE hospitals given there wereyview studies in the UAE and no

clear roadmap for implementation.

However, one must acknowledge the vast literataoeiding on improving healthcare
operations using Cl initiatives (Arthur 2011; Dickset al. 2009; Hagg et al. 2007; Kumar
and Kwong 2011; Shiver and Eitel 2010; Yaduvanski 8harma 2017; Trakulsunti and
Antony 2018; Graban and Swartz 2012). LSS is ctijgemplemented to improve
healthcare processes such as emergency, surgéigiogy, pathology, pharmacy and
cardiology (Suman and Prajapati 2018). Hence thdysfocuses on one aspect of LSS -
that is the extent of application and its impachospital performance.
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As LSS implementation in Middle East countries &@C is still in the early stages
(Albliwi et al. 2017; Sreedharan and Raju 2016) wmber of questions remain
unanswered concerning the extent of LSS applicati@eveloping countries. Although
it is clear that several studies have been proposether countries, the literature does
not feature any studies investigating LSS impacthospital performance in the UAE
context. Hence, the healthcare sector in the UAEa aleveloping country, provides

another new dimension to explore.

Considering the literature advanced earlier, thtb@udentified the following gaps:

1. There is a need to explore LSS CSFs in the UAEImeale sector, given the
specific nature of the transient workforce and tinealre complex hierarchical
structure.

2. There is a need to investigate LSS success mealsyrtbeé impact on hospitals
performance in the UAE.

3. No other studies have investigated LSS CSFs clagtand sequencing in the
UAE.

4. There is a need to design a deployment framewogkiide successful LSS

deployment in UAE hospitals.

Previous LSS CSFs studies assumed a stable woekfetowever, early indications

showed that this might not be the case in the UAénce, the fundamental premise of
this study was to empirically investigate LSS inmpémtation in UAE hospitals and its
impact on hospital performance. The contributiortte$ study was in examining the
direct impact of LSS Strategic, Tactical and Operatl CSFs on LSS implementation
measured by hospital performance. Another coniobutvas the development of a

framework to study LSS CSFs interdependencies.

2.16 Summary

The findings of this chapter can be summarisedk®As: first, it presented an extensive
literature review on quality evolution, TQM conce@nd its ties to Six Sigma, Lean
origins and its evolution based on the histori@lelopment of phenomenon leading to
the fusion with Six Sigma to become LSS. It hashb&®own that while many of these

quality initiatives share many similarities withgegds to origin, approach and CSFs, they
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differ in some aspects, including the involvemeinemployees and approach structures.
Second, it elaborated on the CSFs that can infeuéme success of LSS implementation.
Third, it reviewed the literature on LSS healthcanel hospital performance measures.
Fourth, it examined the research on TQM, LeanS&pna, LSS impact on organisational

and hospital performance.

The chapter concluded that these quality improvéermetiatives originated in western
and developed countries, especially in the manuifeg} sector generating a research gap
for this study to explore LSS in the healthcareaem the UAE. Moreover, what has
emerged from the overall discussion in the chagtére fact that in order to implement
LSS in healthcare in the UAE, it is necessary tdaustand the CSFs for implementation
thoroughly, yet the literature does not preserdisgiinvestigating LSS CSFs in the UAE
healthcare context, nor the LSS impact on UAE hakpierformance. This discussion
created the foundation to conceptualise an LSS hfodémplementation and research
question that will aim to fill the knowledge gapemdified in the literature. In the next
chapter, an attempt is made to develop a conceptodé! for the implementation of LSS
underlying the UAE healthcare context based orDivgabedian healthcare framework.
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CHAPTER 3: LITERATURE SYNTHESIS AND DEVELOPMENT
OF A CONCEPTUAL MODEL

3.1Introduction

In Chapter 2, a review of TQM, Lean, Six Sigma &&& was presented to gain a better
understanding of the concepts. Discussions in @n&palso revealed that there is a gap
in terms of the application of LSS in healthcaré(ivi et al. 2017; Shokri 2017; Antony
et al. 2018; Sreedharan and Raju 2016). While ptsviesearch has focused on TQM in
different industries including, there were few sésdfocusing on LSS CSFs, its impact
on organisational performance and how the CSFslastered or sequenced to achieve
the best results. The author was inspired by a eawitpapers (Salaheldin 2009; Alosani
and Yusof 2018; Lamine and Lakhal 2018; Ali e8l16; Carmona-Marquez et al. 2016;
Antony and Kumar 2012; Sabry 2014; Ali and Alolagy2013) proposing a new LSS
model to be tested in UAE hospitals. The followsegtions present the development of

this model.

3.2 Selection of CSFs for this study

The literature advanced in the previous chaptengited to review and compile the CSFs
needed for LSS implementation in organisations thedhealthcare sector. The review
included extracting the most common CSFs as idedtlly 21 key papers that are listed
in the Table in Appendix A. The CSFs frequency dagermined using Pareto analysis
as shown in Figure 3.1 where the chart illustrdtesnost frequent CSFs in the literature
according to researchers and practitioners. Reughe literature and considering the
different arguments between the researchers ananghertance of each factor, it was
decided to choose CSFs that scored 7 occurrenitewiftg the 80/20 rule. As a result,
15 CSFs were identified, as shown in Table 3.1 seidcted to develop the conceptual
model. It is worth noting that the selected CSFsevamilar to the CSFs identified in a
global literature review conducted by Antony et @018) on healthcare Six Sigma
papers. The CSFs also aligned with the CSFs pexeant a literature review by
Sreedharan et al. (2018). This is an indicati@t LI5S CSFs tend to be shared globally.

3.3 Description of CSFs selected for this study
The Table in Appendix B shows a detailed descnpbbthe 15 CSFs selected for this

study. These descriptions served as the operati®iaitions that guided the selection

78



of the questions in the questionnaire and the G8&Blysis in the coming chapters. These
descriptions were based on a variety of sectores@ICSFs descriptions are universal
and have been used by many researchers in manysi&hass (Yadav and Desai 2016;
Zhang, Irfan, Aamir, et al. 2012; Tyagi et al. 2R16 can be noticed that the CSFs are

very similar for healthcare, manufacturing and serwhen it comes to LSS.
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Table 3.1: CSF ranking and codes

CSF
Ranking | code Title
1 CSF® Top Management Commitment
2 CSF1’ Training and education
3 CSE¢ Linking LSS to customers
4 CSE2: Organisational infrastructure
5 CSE1( Project prioritisation selection, management, aadking skills
6 CSFE1 Aligning LSS projects to business objectives
7 CSF; Linking LSS to suppliers
8 CSE¢ Management of cultural change
9 CSF1. Communication of information
10 CSE1( Linking LSS to employees
11 CSE1¢ Usage of problem-solving and Statistical thinkimgl @ools
12 CSE: Established LSS dashboard
13 CSE1L Incentive program
14 cspp- | Understanding LSS methodology
15 CSE1¢ Availability of resources (financial, time)

Source: Author

3.4 CSFs allocation to categories (themes)

It is argued that understanding how CSFs work togrewill enhance the success of LSS
in organisations (Salaheldin 2009; Carmona-Margeteal. 2016; Waters 2016). The
author adopted the Strategic, Tactical and Operaltidassification, used by Salaheldin
(2009), Carmona-Marquez et al. (2016) and KadeeAdl. (2016), to categorise the 15
CSFs shown in Table 3.2. The author used the 8tcatdactical and Operational
definitions, as presented in section 2.10.1 tacatie the individual CSFs and develop the
proposed model. Strategic factors or antecedepstseguired before the launch of an
LSS programme. Examples of strategic factors a@deship, organisational culture, top
management support, continuous improvement andhbegrking (Salaheldin 2009;
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Carmona-Marquez et al. 2016). Tactical factorsnaeded to launch of LSS projects and
engagement of the teams. Examples of tacticalfaet@ team building, problem-solving
tools usage, employee empowerment, employee inv@aé and employee training
(Salaheldin 2009; Carmona-Marquez et al. 2016). &V bperational phase involves
project initiation, building LSS project chartersciuding the scope and problem
statements and tracking and monitoring. Exampledude process management,
understanding LSS methodology, linking LSS projetdscustomer and suppliers,
established LSS dashboard, project prioritisatioth selection and project management
skills (Salaheldin 2009; Carmona-Marquez et al.6J0As mentioned in section 2.11.3,
there is no consensus in the literature on thecalion of CSFs to categories and
researchers assume different allocation based enmbdels explored. There is an
apparent gap in the literature on how these CS-slastered and sequenced to achieve
the best results. In this study, the author adopited3 themes (Strategic, Tactical and
Operational) and allocated the CSFs to those théyeaggesting 3 different models, as
shown in Figure 4.7, 4.8 and 4.9. It is worth meming that since this study is an
exploratory study, the suggested allocation maynghaas a result of the PLS-SEM

analysis.

Table 3.2: CSFs allocation to STO categories

Categories CSF Code | Reference

(Theme)

Strategic — Top Management Commitment STMC (Salaheldin

Antecedents 009;

required Management of cultural change SMCGC armona-

before LSS [ Aligning LSS projects to business objectives SABdyarquez et

programme al. 2016;

launch Understanding LSS methodology SULM_amine

— . . and Lakhal

Communication of information SCOI 2018)
Organisational infrastructure SOIN
Availability of resources (financial, time) SAOR

Tactical- Linking LSS to employees TLLE

Factors -

needed prior Incentive programme TIPR

to and during [ Training and education TTED

LSS projects

initiation Usage of problem-solving and Statistical thinking TUPS

phase and tools

Operational- | Established Lean Six Sigma dashboard OESD

Factors — -

needed at LSS Linking LSS to suppliers OLLS
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projects Project Prioritisation selection, management, and OPPS
initiation, tracking
charters and | Linking LSS to customers OLLG
day-to-day
actions

Source: Author

3.5 Selection of hospital performance measures for thistudy

After contrasting and reviewing different organisatl, healthcare and hospitals
performance measures advanced in section 2.10est3@nd given the similarity of the
scope of this study and the works of Sabry (20k&gidir et al. (2013), Shazali et al.
(2013) and Ali and Alolayyan (2013), the author ptgd Ali and Alolayyan’s (2013)
hospital performance measures and operationalisedet measures as dependent

variables using questions in the survey questiganai

The latent variables defined in Table 3.3 were usedperationalize the hospital
performance measures given their simplicity to b&edu in the questionnaire.
Operationalization means to convert an abstraateqaininto a manifest measurement. A
latent variable represents a complex, multifacetetept that cannot be operationalized
using a single measure, but, according to measuntetineory, must be operationalized
using multiple inter-related measures (Allen anch 2©€02). The four latent variables
were operationalized using a balanced approach efsppctives including
customer/patient, internal business process, legrgiowth performance, and financial
as discussed in section 2.9 (Kaplan and Norton 2005T 2018). The four perspectives
present an opportunity for organisations to remorbalanced approach to measure
performance (Habidin and Yusof 2012; Khaidir et20113; Talib, Rahman and Azam
2011; Delt et al. 2017) as they measure 4 critical perforraameas in a hospital namely:
patient outcomes that will involve measuring pdtigatisfaction (usually conducted in
surveys by hospitals or direct contact) and impacteduction of lead time for hospitals
operations (e.g. radiology reports, admissionsymhbay). The staff and work system
outcomes are concerned with employees satisfacind turnover and if the
implementation of LSS impacted their satisfactiorhe hospital efficiency and
effectiveness are addressing productivity (e.g.itiyggact on LSS on resources) and if
defects and errors decreased as a result of LSSf&ibility performance is concerned

with the reduction of waste (non-value activities)d increase of hospital competitive
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profile which may lead to cost control and reductamd increased revenue or profits. In
this study, hospital performance was measured byl&ent variables and their assigned
8 measures that have the same weight.

Table 3.3: Hospital performance measures

Latent Variable Measures Perspective

Patient outcomes HPAS: Patient satisfaction Customer
HSLT: Service lead time

Staff and work HEMS: Satisfaction Learning and

system outcomes  ,enT- Turnover Growth

Hospital HPRI: Productivity increase Internal

eglue_ncy and HNSD: Number of service defects and ~ POC€SSES

lizClvezas errors decrease

outcomes

Flexibility HWAR: Waste reduction Financial

performance HICP: Increase in competitive profile

outcomes

Source: Author. Adapted from (Ali and Alolayyan Z)Kaplan and Norton 2005)

3.6 The proposed LSS model

As indicated in the previous chapter, the needhtestigate the relationships between
LSS CSFs and their impact on widely accepted indisaof hospital performance
becomes essential. The conceptual model proposéudstudy is based on the literature
arguing that many organisations which implement8& Ibenefited from the presence of
CSFs (Deng et al. 2016; Jeyaraman et al. 2010iwlbt al. 2014; Abu Bakar et al. 2015;
Ali et al. 2016). Consequently, the proposed cohdpmodel for this study seeks to
examine the impact of three LSS CSFs themes onitabgerformance. Figure 3.2
outlines the new conceptual model, proposed byatlieor. This model was developed
from Donabedian framework in Figure 2.10 in whible Outcome dimension (i.e., the
end results of healthcare practices) was replagedHdspital Performance and the
dimensions of Structure (i.e. how care is organised Process (i.e. what is done) were

replaced by Strategic, Tactical, and Operationabiz.

The detailed hypothesised relationships between GB&s three themes and LSS
successful implementation measured by hospitabpednce are presented in the next

chapter.
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(LSS implementation success
measured by hospital

LSS CSFs performance)

Strategic
CSFs

Hospital
Operational Performance
CSFs

Tactical
CSFs

Figure 3.2: Conceptual model

Source: Author. Adapted from (Salaheldin 2009;adagnan et al. 2010; Sabry 2014; Hilton et al. 2008;
Laureani and Antony 2012; Lande et al. 2016; Wa2f&?; Waters 2016; Soti et al. 2010; Sweis et al.
2016; Shazali et al. 2013; Ali and Alolayyan 20C&rmona-Marquez et al. 2016; Ali et al. 2016; Talib
Rahman and Azam 2011)

3.7 Summary

Although the Donabedian framework has acted asraapy foundation for the evaluation
of the quality of healthcare organisations for 086ryears, it has been criticised for
failing to incorporate precursor factors needeeMauate the quality care as discussed in
section 2.13.1. Many argue that successful LSS amphtation in hospitals should
ideally result in better outcomes for patientsjudag improved clinical processes, the
elimination of waste from patient pathways, andeased quality, safety and efficiency
that will have enhanced hospital performance indisa(Fillingham 2007; Jimmerson et
al. 2005; Anbari and Kwak 2004; Radnor and Boad¥82Silvester et al. 2004; Manos
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et al. 2006; Antony et al. 2018). Hence, the auttraposes a new model in order to
overcome the Donabedian framework limitations basedhe implementation of LSS
and the required CSFs. The proposed model has deezioped by (a) re-defining
Donabedian’s Outcome dimension in terms of sucuoessfiplementation of LSS
(indicated by Hospital Performance) and (b) by g$itrategic, Tactical, and Operational

CSFs themes to replace Donabedian’s Structure awe$s dimensions.

Chapter 4 presents the research design and metigydahd provides more detailed
information for defining the selected dimensiond aperationalizing the variables that
constitute the proposed model. Chapter 4 also itbeschow the validity of the proposed
LSS model will be tested by the quantitative analysethod (PLS-SEM).
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CHAPTER 4: RESEARCH DESIGN AND METHODOLOGY

4.1 Introduction

Methodology refers to the stance of a researchearis explaining and understanding

phenomena in the real world (Bernard 2013). Chaptpresents details of the study’s

underlying philosophy, describes and justifies tinethodology chosen to achieve the
aims and objectives of this mixed-methods studythBd end, this chapter discusses and
justifies the research aims and objectives, thearet design, the research philosophy,
the research strategy, the survey tools, and dditectton procedures. Underpinned by

the conceptual model outlined in Chapter 3, detalscerning how the variables were

selected and the data analysis techniques, ingutim quantitative PLS-SEM approach

and the qualitative ISM approach, are providedalynthe ethical considerations and

the limitations of the study are presented.

4.2 Research aim, questions and objectives

The overall aim of this research was:

To examine whether the STO CSFs are positiveletadad with LSS successful

implementation in UAE hospitals measured by hokpgaormance.

4.2.1Research question

The above aim was achieved by providing defensiplantitative and/or qualitative

evidence, in order to facilitate the provision ng@aers to the following research question

(RQ):

To what extent are the STO CSFs positively cordlatith LSS successful

implementation in UAE hospitals measured by hokpga&ormance?
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The research question investigated the correlabehseen LSS STO CSFs themes and
LSS successful implementation. The correlationsevamsumed to be positive because
the Donabedian model (Donabedian 2002) predicisnprmovement in the quality of its

outcomes if the structures of health care facdifigecluding processes are improved as

illustrated in Figure 3.1.

4.2.20bjectives

To address the study aim, the study sought to aehiee following objectives:

1. To examine the extent to which LSS is implementedAE hospitals.

2. To identify the significant LSS CSFs and allocdten to their STO
themes in UAE hospitals to develop a conceptualehod

3. To evaluate the correlations between STO CSFs &8lduccessful
implementation measured by UAE hospital performance

4. To develop a framework for LSS deployment in UAEBpitals (LSSDFH)

clarifying the interdependencies between the CSFs.

The next sections will elaborate on the differeagearch paradigms setting the scene to

select the study paradigm, methodology and methods.

4.3 Research design

After identifying the research aim and objectivagesearch design must be crafted to
describe the specific steps through which the rebeaill be executed (Saunders et al.
2009). It should provide the justification for teelected methods and the logical plans to
collect and analyse data to arrive at the conchssand findings (Yin 2014).

A research design clarifies the philosophy, apgrptime horizon, choices and strategies.
This was explained by Saunders et al. (2009) imtudel ‘The research process onion’.
The choice of the research paradigm, methodol@gidsnethods will depend on the type
of research questions researched but also carilberioed by the researcher background

and personal training and experience (Creswell 2013

Figure 4.1 outlines how the introduction, liter&ureview, and conceptual model

presented in Chapters 1, 2, and 3, subsequentlyp et chosen research design, based
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on a mixed-methods approach, including descripstatistics, the qualitative and

guantitative analysis described later in this ceapt

Introduction

Literature review

|

Reszearch Conceptual Model

|

Research Design and Methodology

I
< J U U

Descriptive Ouzlitative FL3-3EM Interpretative
Anakysiz and Analysis Analysis, Structural
Statistics. Reliability Modelling
and Yalidity (1ZM) Analysis
Anahysiz

I I

U

Conclusions and Recommendations

Figure 4.1: Development of the research design
Source: Author

The research design starts with the selection @saarch paradigm that leads to the

selection of the appropriate methodology, methatkdata collection approaches. The
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next section will discuss the available researcatagigms and the justification of the

choices for the selected paradigm, methodologynagithods.

4.4 Research philosophy and paradigms

The way that researchers think and plan for theeldgwment of knowledge is research
philosophy (Saunders et al. 2009). Research plplosas a paradigm or worldview,
made up of general theoretical assumptions and kwgstechniques for their application
that the members of a particular scientific comryuchoose to adopt (Guba 1990). Every
researcher must look through a philosophical lengrder to obtain a perspective that
guides his or her research. Creswell (2013) idegtifhree major paradigms (Shown in
Table 4.1) held by social scientists, termed Positjyism, Constructivism, and
Pragmatism. Paradigm refers to the researchersoapip on how to conduct research
(Collis and Hussey 2003). Guba and Lincoln (19940p) define a paradigm as ‘basic
belief systems based on ontological, epistemolbgacal methodological assumptions’.
While Bryman (2015, p.630) defines a paradigm dsister of beliefs and dictates which
guide researchers to choose their research, haanasis conducted, and how results

should be interpreted.

Moreover, upon embarking on research, the reseanchgally should articulate the

ontology and epistemology. According to Guba anttbin (1994), ontology is the study

of reality and whether the researcher sees thedwasl objective or subjective.

Researchers view epistemology as a way to understangs and how do we know

something while they view the methodology as threvhto go about finding out about

whatever the researcher believes is known (Crod98L A more detailed guide on

oncology, epistemology, paradigm, methodology amdhads is shown in Figure 4.2.

Consequently, the research design will heavily ddpmn the selected ontology and the
researcher paradigm stance.

In general, researchers have two distinct chdargsaradigms by which to conduct
their research: positivist or phenomenylalyo referred to as quantitative or
qualitative approaches (Collis and Hussey 2008)lisCand Hussey (2003) defined
phenomenology as the science of phenomena. [H99@s a new paradigm emerged, as
an explicit rejection of the forced choice betwegest-positivism and constructivism that
allowed researchers to the use mixed approachégimmethods to collect and analyse
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data (Armitage 2007; Creswell 2013). The use ohiged-methods approach, or a
pluralistic approach, emerged as a new paradigitedcghe pragmatic paradigm
(Creswell 2013).

4.4.1Pragmatism

The dichotomy of research paradigms outlined abiowelies that quantitative and
qualitative methodologies associated respectivelyth wpositivism and social
constructivism, are incommensurable. Pragmatisineratise known as constructive
realism (Cupchik 2001) is advantageous becausequiires pluralistic philosophies when
a mixed-methods approach is considered to be tlst appropriate, involving a mixture
of quantitative and qualitative methodologies. Rratism may be viewed as a ‘radical
departure from age-old philosophical arguments ath@unature of reality and possibility
of truth’ (Morgan 2014, p.5).

Furthermore, a pragmatist would focus on the chearistics of both post-positivism and

constructivism approach to inquiry instead of asisig one of the approaches a priori to
various ontological and epistemological areas (Marg014). However, pragmatism has
its challenges. One challenge in adopting the peadigiperspective is the need to
integrate the qualitative and quantitative dateoider to generate a coherent theory
(Almalki 2016; Bryman 2006; Bryman 2007).

As a result of the discussion advanced earlier, aral philosophical level, the author
chose to adopt a pragmatic paradigm using Mixechbtét Research (MMR) due to a
number of reasons that will be presented in theé section.
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Table 4.1: The three dominant research paradigms

Methodology Post-positivism Social Constructivism Pragmatism
Quantitative Qualitative Mixed Methods
Reality Single reality (Outside  Multiple realities (Socially Both single and multiple realities
the human mind) constructed)
Viewpoint Impartial Not impartial Practical
Bias Unbiased Biased Multiple stances (biased and unbiad)
Interpretation of data Deductive, or "top- Inductive or "bottom-up”, Pluralistic, involving deductive and inductive
down" starting with starting with data, then using approaches

theory, then using data data to generate theory.
to test the theory

Presentation of data Formal Informal and literary Both formal and inform al

Outcomes Counts and Understanding Counts and measurements (problem-centred, oriented
Measurements towards the real world)
(implying causes and
effects).

Source : Author. Adapted from (Creswell 2013)
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Objective Research Paradigm Subjective

Ontology (Assumptions we make about the nature of reality)

Smme el T i e o e e T . : ot e e e —— i s e el o

Epistemology (Beliefs about how one might discover knowledge about reality)
Reality can be measured/Reality 1s never
aj

iy i s it e e Reality and knowledge are both socially B —

Theoretical Perspective (Whach approach to use to know something)

Positivist/Post-Positrvist Pragmatism Crtical Inquiry ConstructivistInterpretivist

Methodologies (How do you go about finding out)

Experimental research, Survey Research Mixed Methods, Action Research Action research, Discourse analysis Ethnography, Phenomenological research

A 4

Methods (What Techmques does one use to find out)

Open ended interviews and questionnaires, Observation, Participant, Non-Participant,
focus groups Interview, Focus group, Content Analysis

Sampling, Measurement and scaling/

v e, L b (o1 LonimEnna e

Research Design= function of (Type of Questions raised and Ontology Stance)

Figure 4.2: Guide to developing research
Source: Author. Adapted from (Crotty 1998; Cresw@13; Guba and Lincoln 1994; Symon and CasselPp01
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4.5 The chosen research paradigm

The justification for using MMR approach in thisidy was that answering the research
guestions requires a pragmatic approach, offerimpader philosophies and
methodologies than using either Post-positivisr@@nstructivism/ Interpretivism, alone

could provide.

Consequently, this study employed a quantitatiyg@gch using cross-sectional surveys
supported by a qualitative approach using semgsirad interviews in data collection to
test the proposed model. Tashakkori & Teddlie (3@tQued that there are three reasons
why one may consider MMR superior to mono-methopisr@ach. First, MMR can
answer research questions that other approachesotcaMMR can address
simultaneously confirmatory and exploratory questidcSecond, MMR has the ability to
provide stronger inferences to answer complex ssaes. Third, MMR provides an
opportunity to use divergent findings from diffeteantage points.

The following reasons are cited for the choiceh& pragmatic approach and MMR in

this study:

* Theresearch nature investigating the researchigoesnandated the need for an
MMR. More specifically, the question ‘To what extethe STO CSFs are
positively correlated with LSS successful implena¢ion in UAE hospitals
measured by hospital performance?’ is addressad aa inductive quantitative
approach, using PLS-SEM, to test the proposed hgges.

* The objective ‘To develop a framework for LSS degphent in UAE hospitals
clarifying the interdependencies between the CSBsaddressed using a
qualitative deductive approach, using ISM, to esttraore specific details about
the possibility of causal relationships that couldt be obtained using a
guantitative method alone.

« The research aim, objectives and the researchignegtresented earlier required
a mix of quantitative and qualitative approachssstaown in Table 4.2.

 The dependence on quantitative and qualitative odasthfor collecting and
analysing the data mandated the use of mixed method
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* Many researchers have used MMR in similar studesoime degree of success
(Noori 2015; Antony and Banuelas 2002; Hajikordes2010; Jeyaraman et al.
2010; Sweis et al. 2016; Albliwi 2017)

Moreover, pragmatism focuses on both deductive iaddctive logic in generating

theory. Consequently, pragmatism was consideretbpppte for this study because the
modelling technique (PLS-SEM and ISM) utilised syw, statistical data analysis and
expert groups brainstorming. Figure 4.3 illustrdtes overall methodological approach
adopted for the study represented by the ‘reseamamn’ (Saunders et al. 2009, p.109).
The next section will discuss both quantitative guodlitative methodologies and the pros

and cons of each.

(Philosophies)
(Approach)
(Strategies)

Online Survey

Questoanires .
PLS-SEM md Cross Sectional | Mixed Methods Deductive and Pragmatism
ISM Interviews Inductive

Brainstorming

(Choices)

(Time Honzon)

Figure 4.3: The study research onion
Source: Modified by Author. Adapted from (Saundetral. 2009, p.108)

4.6 The chosen methodology, methods and justification

The two terms, methodology and methods words areorfectly) used interchangeably
in research. They include statistical analysisyesys, content analysis, etc. according to
Carr (2006), the methodology is the theoreticabretle or principles that will guide and
justify the choice of the research methods. Fuyt@arr argued that the methodology has
to be grounded in that form of priori theoretical knowledge referred to as the

‘philosophy’. It can be argued that there is no ateal methodology that will fit all
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situations when conducting research. The seledfitime methodology and methods will
depend on a number of variables, including the tgpeesearch question and the

objectives.

As mentioned earlier, methods refer to data cotladivols used in the research process
and hence questionnaires, focus group, intervieadservation are examples of these
methods. While data can be collected using vamoethods and from multiple sources,

attention should be given to obtaining reliableadatherefore, to answer the research
guestions, a systematic orientation must be inegplaguide the data collection and data
analysis (Saunders et al. 2009; Bryman 2015). Eaethod has its advantages and

disadvantages. The following sections present antpare the main types of methods.

4.6.1Quantitative and qualitative research methods

Quantitative research methods are concerned wehethpirical testing of proposed
models or hypothesis and are generally associaithdtive positivism or post-positivist
paradigm (Saunders et al. 2009). On the other,hgumalitative research methods are
concerned with the social process and with theacteon between the researcher and the
people or the situation being studied (Saundeat 2009). Qualitative research is rooted
in the phenomenological paradigm that seeks tooegthe social world and analyse the
culture and behaviour of humans and their groups fthe subjects’ viewpoint (Bryman
2015). Its primary aim is to explore and understdr@meaning that individuals present
to a social or human problem (Creswell 2013). Tiyer@ach is inductive in nature and

seeks to make interpretations of the meaning ofi#ta.

Both qualitative and quantitative methods are validesearch. However, a number of
distinctions exist between them (Saunders et @092(.482). First, the quantitative
method generates meaning from numbers, while treditgtive focus on meaning
extracted from words. Second, collection resulte asually in numerical and
standardised data, while the qualitative approaghresult in non-standardised data
requiring classification into categories. That npagsent subjectivity while classifying
data. Third, quantitative analysis is conducteaugh diagrams and statistics, while

qualitative analysis is conducted through the dsmoceptualisation.
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The adopted methodology for this study is basedMMR approach but with a
quantitative emphasis (QUAN+qual) where the focsiom the quantitative element
(Tashakkori and Teddlie 2010; Johnson and Onwuegb2004). The chosen
methodology allowed the author to address the tibgscadvanced earlier, guided by the

choice of the paradigm.

4.7 Research strategy

A research strategy is defined as a systematiatatien that allows for data to be
collected and analysed using reliable methods iatmpt to answer research questions
(Bryman 2015; Saunders et al. 2009). The studyares strategy, shown in Figure 1.1,
was designed to answer the research questions asndivectly aligned to the research

objectives, as illustrated in Table 4.2.

Table 4.2: Alignment of research objectives to mdtiiogy and methods

Research Objectives Research Research Analysis
Methodology Methods Method

1. To examine the extent to which Quantitative Survey & Descriptive

LSS is implemented in UAE Qualitative Interviews

hospitals.

2. To identify the significant LSS Quantitative Literature Descriptive

CSFs and allocate them to their STO = Qualitative review, Survey

themes in UAE hospitals to develop and Interviews

a conceptual model.

3. To evaluate the correlations Quantitative Survey PLS-SEM

between STO CSFs and LSS
successful implementation
measured by UAE hospital
performance.
4. To develop a framework for LSS Qualitative Group ISM
deployment in UAE hospitals Brainstorming
(LSSDFH) clarifying the
interdependencies between the
CSFs
Source: Author

4.8 Data collection
A number of data collection methods were used & dtudy using quantitative and
gualitative approaches. This section will clarifgch of these methods and the rationale

for selecting them.
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4 .8.1Data collection methods

As aresult of applying the aforementioned phildgoand methodology, several different
guantitative and qualitative research methods coelselected to collect and analyse data
(Creswell 2013). There are a number of data catlediechniques that researchers can
use. These include a review of documentary sourcasg studies, interviews,
guestionnaire surveys, experiments and observdhdhis study, the type and nature of
the research questions and the central hypothesedated a methodology and methods
to accommodate both quantitative and qualitativayasis. The research tools used in this
study included (a) a self-administered online syrusing questionnaires; (b) semi-
structured interviews; and (c) brainstorming. Tbkoiving sections will clarify the used

methods, justification and limitations.

4.8.2Survey

Surveys are usually used in empirical research dibeat views and opinions of
respondents from a large sample (Saunders et @®; Zbkmund 2003). Surveys can be
conducted in various ways. They include face-t@fauarveys, telephone surveys or self-
administrated mail or online surveys (Collis andsbley 2003). In a survey, the way a
questionnaire is structured and designed is ckiticallow the accurate collection of data
to facilitate the exploration and investigation tbe relationships between the study
variables. Hence, if the survey is conducted indheect manner, then the results from
the sample group may be generalised to a largarpgreurthermore, the design and
distribution of a questionnaire can impact the oese rate and consequently, the validity
of the results. This study utilised a self-admimitdd online questionnaire survey to
collect data with an aim to explore the researcbstjans in more depth by utilizing
descriptive and statistical methods to analyse. data

4.8.3Self-administered online survey

Questionnaires are used as part of the surveganasto collect information on research
questions (Saunders et al. 2009). Moreover, questices are considered one of the most
popular tools to collect data from a large sampteugh questions to generate data that
can be used for descriptive and quantitative amalyée literature review indicated that
many researchers used questionnaires successfultpliect data in similar studies

exploring TQM, Lean and Six Sigma (Antony et al020Douglas et al. 2015; Laureani
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and Antony 2012; Achanga et al. 2006; Jeyaramah. &010; Albliwi et al. 2017; Al
and Alolayyan 2013; Tran 2006; Hilton et al. 200&ibey et al. 2016; Kuvvetli et al.
2016).

There are different types of questionnaires. Treertvain types are self-administrated and
interviewer-administrated (Saunders et al. 2009yuife 4.4 further illustrates the
common types of questionnaires considered by relseer (Saunders et al. 2009). The

author chose to use a self-administered questicanai

There are a number of advantages to using a selirégtrated questionnaire to collect
data. First, since the amount of contact time wh&ng a questionnaire survey affects
data collection, the questionnaire allows respotglample time to fill the survey at their
convenience and hence this may improve the respatesé¢Saunders et al. 2009). Second,
questionnaires are a quick and cost-effective mehosllecting data; however, response
rates could be low unless the respondents are edd&gpsford and Jupp 2006; Bryman
2015). Additionally, the author's personal knowledgf many quality and LSS
professionals in the healthcare sector in the UA& the fact that email contact details
for some quality managers and LSS GB and BBs iithezae were readily available
were incentives to use an online self-administrageeistionnaire. However, there are a
number of disadvantages for using questionnainreeysr as illustrated in Table 4.3. The
actions made by the author to mitigate these daatdges are also shown in Table 4.3
and will be clarified in the next sections.

Questionnaire

Self-administered Interviewer-administered
Internet and Postal Delivery and Telephone Structured
intranet-mediated questionnaire collection guestionnaire interview
questionnaires questionnaire

Figure 4.4: Questionnaire types
Source: (Saunders et al. 2009, p.363)
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Table 4.3: Questionnaire survey advantages andwisgéages

Advantages Disadvantages Author mitigation
measures
Cheaper than interviews amdMay yield a low response rate The author will use h
useful if respondents are |n personal contacts and
diverse geography Linkedin groups to

increase response rates.

Will use Bi-weekly
reminders

Will call respondents to
encourage participatit
Guarantees anonymity for Hard to control who is filling out NA

responden the questionnai
Minimizes interviews bias Hard to check the accyrat | Will use multiple
data filled techniques in

questionnaire design(See
next section:
Respondents are given amplelard to check in-depth Will use semi-structured
time to check his or her recordénformation as the questionnairenterviews to explore
tend to have simple guestic
Source : Author. Adapted from (Collis and Hussey 2003; Nachmias and Nachmias 1996)

4.8.4Questionnaire design and questions type

It is critical to define and select the type of gi@nnaire questions very accurately to
ensure error-free data collection since there iy one chance to collect data from

respondents and researchers may not have anotnaecto collect further data.

Bourque and Clark (1994) suggested three approaohdssign questionnaires: First,
adopting them from a previous study questionn&ia¢ has been tested and standardised.
Second, adapting them from previous questionna@es modifying them. Third,
adopting and adapting the research questions toedoe suitable to the research context
while maintaining reliability. The author followethe third approach, where he
approached a number of researchers to obtain copigsestionnaires used in similar
peer-reviewed studies published in the fields oM Qean, Six Sigma or LSS. Based on
these questionnaires and other similar questioesawailable in the literature, the survey
questions were derived and adapted to measure &Hsospital performance.
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In questionnaires, researchers can use three tyfpdata variables for the questions
(Dillman 2011). They are opinion, behaviour andiladgte (descriptive). Naturally, the

type of data to be collected will mandate the tgpstatements and questions wording.
Opinion questions relate to the respondent's fgeliend perceptions about the issue
investigated. Behaviour questions relate to thémastand experiences of the issues
explored while attributes or descriptive questicgiate to collecting attribute data such
as demographic variables. There are a number efrels questions types that can be
used by researchers. They include open-ended,decksded, list, category, ranking,

rating, quantity and matrix (Saunders et al. 2009).

In terms of selecting the rating scale for the ¢joas in this study questionnaire’s

sections two, three and four , the author optedstthe Likert scale. Likert scale was
developed by Rensis Likert, where respondents ranéed to express their degree of
agreement or disagreement over a scale offeringerénom one extreme attitude to the
other. The Likert scale can vary from four to segbaices, as shown in Table 4.4. Likert
rating scales with an uneven number of choices dlatv respondents to endorse a
middle or neutral option (e.g., score = 3 in a fpscale, or score =4 in a 7-point scale)
were initially designed over 50 years ago for usenarketing surveys. The Likert scale
was designed to elicit consumers’ views about wdretr not they agreed, or did not

agree, to endorse or purchase a specific produbeimarketplace.

Using the Likert scale simplifies coding but algegents the risk of acquiescence bias
where respondents may agree with all statementwoutitconsidering the true meaning
of the statements (Watson 1992; Smith 2004; Bry@@bb). There is much research
evidence to demonstrate that some respondentddecwhsistently respond “agree” to
all of the items in a questionnaire irrespectivemiether or not they actually agree in
reality causing the results of the statistical gsialto be biased and none of the results is
significant. If most of the responses are clusten@und one option (e.g. ‘Agree’) then
there is a little variance in the data, so the edation coefficients are attenuated (i.e.,
misleadingly low) and the conclusions are meansgyl€&or example, if a 5-point rating
scale containing only two levels of agreement @.e. Agree or 5 = Strongly Agree) is
used, then there is a tendency for many respontietmsistently choose 4 = Agree for
all or most of the items, regardless of the itenwsitent, and irrespective of whether or

not the respondents agree to the items, in realiggting the acquiescent response bias.
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From an analysis point of view, if the distributiohthe response data in a 5-point scale
is skewed or clustered around one or two poings @= Neutral, or 4 = Agree) then the
statistical analysis of this data generates biasgalts. The mean scores (i.e., 3 or 4) are
biased estimates of central tendency, the variaasdscorrelations computed from the
biased scores are attenuated and estimates afahtemsistency reliability are inaccurate
(Agresti 2010).

Another disadvantage could be that the scale dimeinsional and presents only 4 to 7
choices where each choice cannot possibly be efardiand may fail to measure the
actual attitudes of respondents. Moreover, respusdmay be affected by previous
answers and may concentrate on one side of the. s¢alis can be attributed to the fact
that respondents generally avoid selecting theemds even if the correct answer is
(LaMarca 2011). Additionally, there is much reséaguidence, however, to indicate that
providing respondents with middle options in itezalss designed to elicit opinions about
personal, social, and organizational issues magrgés biased results (Choi and Pak
2005; Paulhus 1991; Saris et al. 2010; SedgwiclBR0Experiments have shown that
many of the respondents who consistently choosmitiéle options in survey item would
otherwise agree or disagree with the items if nddei options were available (Bishop
1987).

The use of continuous 6-point item scales measairédae interval level without middle
options facilitates the computation of unbiased sness of central tendency, including
the mean scores, accurate to one decimal pointfiand Perla 2008). However, the
mean item scores were not relevant in this studguiiee a non-parametric method (PLS-
SEM) is used to address the research question®siithe hypotheses. In PLS-SEM, the
latent variables or constructs are not operatiagdliusing mean item scores but are
operationalized using mathematical models thatessgt exact linear combinations of
the item scores (Hair et al. 2017). In this studsvsy, when respondents were asked to
express opinions about the implementation of LS8 haospital performance, the
inclusion of middle options in 5 or 7 point itemates may just provided an easy solution
for recalcitrant respondents who do not like toregp stronger opinions, or who do not
want to expend a lot of time and effort decidingettter or not to agree or disagree with
the items. Another type of bias can be presennwiazing response format with vague

options such as ‘not sure’; ‘do not know’; ‘neitreggree nor disagree’; ‘not applicable’;
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‘neutral’ or any other option that allows the resgent to provide an unmeasurable
response. Consequently, respondents may choosgua wa neutral option (Gwinner
2011; Dolnicar et al. 2011; Cummins and Gullone@®@@arland 1991).

Considering the discussion advanced earlier andqure questionnaire rating scales, the
author selected a 6-point Likert scale to avoid #equiescent response bias.
Consequently, the following scale was selectedigstjonnaire section two: 1 = Strongly
disagree; 2 = Moderately disagree; 3 = Mildly dresg 4 = Mildly agree, 5 = Moderately
agree, and 6 = Strongly agree. Section three quesstilso used a 6-point Likert scale.
The scale was as follows: 1 = Never; 2 = SeldomS®dmetimes; 4 = Frequently; 5 = All
the time; 6 = Not applicable. Given the naturewdsfions in section four, a 5-point Likert
scale was appropriate. The scale was as follows:Not very important; 2 = Not
important; 3 = Important; 4 = Very important, 5 #itiCal. The choice of these types of
guestions makes it easy for the respondents toanamnd for the author to analyse
significant differences (Collis and Hussey 2003prbbver, Dawes (2008) showed that
the use of item rating scales with more than 6 tsoitoes not improve the validity or
reliability of the response data, and therefor@-@oint scale was acceptable for the
current survey. Furthermore, the use of a 6-pmntinuous scale to measure each item
in the current survey will avoid the item scoresnfebiased by the respondents

consistently choosing either the middle or the ‘@ejroptions.

In summary, the author has opted not to use aaldutrddle) and vague responses in the
Likert scale and adopted the continuous 6-pointettikscale in some parts of the

questionnaire as used by some researchers (WaBagg\Wasage 2016; Noori 2015).
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Table 4.4: Response categories for rating questions

Type of rating Five categories Seven categories
Agreement Strongly agree Strongly agree
Agree Agres/maderately agree/mostly
Merther agree nor disagree/not agree™
sure/uncertain® Slightly agree
Disagree Meither agree nor disagree/mot
Strongly disagree surefuncertain®
Shightly disagree
Disagres/maderately
disagree/mastly disagree*
Strongly disagree
Amount Far too much/nearly allfvery large* Far too much/nearly allivery large®
Too much/more than halfflarge* Too much/maore than halflarge™*
About rightfabout half/lsome™® slightly too much/quite large™
Too littlefless than halflsmall About night/about halffsome*
Far too little/almaost none/not at ali*  Slightly too little/quite small*
Too littledess than hali/small*
Far too little/almost none/not
at all*
Frequency All the timefalways™ All the time/always™
Frequentlyivery often/most Almaost all the timedalmast always*
of the time* Frequentlyivery often/maost of the
Sometimes/about as often as time*
not/about half the time* sometimes/about as often as
Rareby/seldomiless than half the notabout half the time*
tirme® Seldom
Meverfpractically never* Almost neverfpractically never*
Mever/not at all*
Likelihood Yery Extremely
Good Wery
Reasonable Moderately
Slight/bit* Quitefreasonable®
Mone/not at all* Somewhiat
Slight/bit®

Source: (Saunders et al. 2009, p.380)
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4.8.5Surveys measuring respondents’ perception

Many researchers have successfully used the Létgl-rating scale to investigate TQM
and LSS CSFs in organisations and their impact rgaresations performance where
respondents choose their level of agreement wélsthtements (perception). The use of
perceptual data has been used and accepted byrasgarchers in the fields of quality,
LSS and healthcare (Sabry 2014; Zakuan et al. 28M0iwi et al. 2017; Prajogo and
Sohal 2003; Ali and Alolayyan 2013; Ali et al. 201gede et al. 2018). For example, Das
et al. (2000) and Samson and Terziovski (1999) usstireported feedback from
respondents on performance, product quality, custaatisfaction, employee morale,
productivity and delivery performance.

The author decided to adopt previous studies apprtieat have used perception data to
evaluate patient satisfaction based on the pemepfithe quality and LSS practitioners
working at UAE hospitals who will be most likelynfaliar with their hospital measures
including patient satisfaction scores and the irmmdcLSS, if any, on these scores.
Obtaining patients satisfaction scores was notdssiple and useful in this study for the
following reasons: (a) many private and governmedi®E hospitals are reluctant to
share patient satisfaction data and (b) it wouldb®oaccurate to link generic aggregated
patient satisfaction scores to LSS implementat®tha improvement in scores could be
due to other factors (e.g. more delightful lobbyfaster Wifi). Furthermore, many
medical and healthcare researchers argue that dkltsed from surveys of the
perceptions of patients provide distorted, mislegdiand biased results (Barrett and
Schriger 2015; Broadwater-Hollifield et al. 2014atWardhan and Leadersh 2012;
Sedgwick 2013; Tyser et al. 2016; Jha et al. 2008).

Similarly, the productivity measure is answeredotigh the following perception
question: ‘Since the implementation of LSS projeci&l some of your operations
improve with no increase in resources?’ A produtgtimeasure is related to the usage
of resources and can be measured by the ration#fasure of total outputs to a measure
of inputs used in the production of goods and sesriHospitals may run LSS projects
to reduce Turn Around Time (TAT) or improve opengtiroom efficiency to improve
productivity (Bhat et al. 2014; Tagge et al. 201HMpspital Quality and LSS practitioners
would be knowledgeable about such projects.
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The variables in Table 3.2 and 3.3 guided the dgmeént of the survey questions (shown
in Appendix C). The questions with the Likert ssaleeasured perceptions of hospital
qguality and LSS practitioners rather than the pasiehemselves. However, it can be
argued that the perceptual Likert scale approaels dot measure actual performance in
any way and self-reporting data may have a poteitis; therefore, introduces a high

degree of measurement error into the data. Asudiyése author has conducted a number

of semi-structured interviews to validate the ressaf the main survey.

4.8.6Questionnaire outline

Researchers argued that to assess the currerd atatithe extent of LSS application in
an organisation, a number of issues need to bemp(Albliwi et al. 2017; Chakrabarty
et al. 2007; Antony and Desai 2009; Antony and B¢am12002; Alsmadi et al. 2012; Ali
and Alolayyan 2013). These issues include the vioilg and have been considered
during the questionnaire design in alignment whth tesearch questions:

[EEN

. Importance and ranking of CSFs for LSS

2. Years of deploying Lean, Six Sigma or LSS

3. Other moderators such as size, type of organisatiter quality programmes or
accreditation status

4. Impact of LSS on organisational performance

Since the author selected an explanatory appraaoheof the research vehicles for this
study, the questionnaire was designed to captuie ataout demographic details (e.g.
hospital location, hospital size in terms of numbigbeds, number of employees, type of
hospital, JCI status, ISO 9001 status, respondeht position). Moreover, the
guestionnaire was designed to explore the respasigerception or opinions concerning
LSS CSFs, the degree of LSS implementation and étnpa hospital performance.
Original questions and statements relating to @i¢he CSFs and hospital performance
measures were extracted from similar studies, ewrsin Appendix C.

Based on the above discussion, a mix of opinios¢riative, closed-ended, open-ended,
list and ranking questions was used in designirgstindy questionnaire. The survey
utilised a descriptive style with closed-ended ¢joes to collect background information

and multiple-choice questions (opinion) with 1-6dahb-5 Likert scales. Table 4.5
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illustrates the various question types used in 8tigdy and the purpose of each

guestionnaire section.

Table 4.5: Questionnaire outline

Section  Section Purpose Question structure

#

1 Demographic To filter hospitals according to Closed-ended,
specific variables and collect = multiple choice
data about moderators guestions

LSS extent of

application To investigate the extent that
Lean, Six Sigma or LSS
initiatives are employed.

2 CSFs To measure CSFs impact on th€losed-ended,
success of LSS and define the Likert scale: 1-6
level of CSF application

3 Hospital Performance  To measure the hospital Closed-ended,
Measures performance as a result of LSS Likert scale: 1-6
deployment
4 CSFs Ranking To rank the importance of Closed-ended,
extracted CSFs from the Likert scale: 1-5;

perspective of respondents and Open-ended.
to reveal if there are other CSFs
specific to healthcare

5 Optional Data To ask respondents if they wan Open-ended
to record their name, email,
hospital name and if they want
to participate in the semi-
structured interview.

Source: Author

4.8.6.1Questionnaire layout and enhancing response rate

An important issue that may face researchers whsenguself-administrated online
questionnaires is the low response rate, which ocnegte bias in results if the sample is
too small (Lemon 2007; Frohlich 2002). The resjgorate is defined as the number of
completed questionnaires divided by eligible sampdenbers (Frohlich 2002). Response
rates are related to response times that are edffdgt the number and type of answer
categories, and the location of the question withénquestionnaire (Yan and Tourangeau
2008). In the field of operations management, tlggested response rate is between 20-
40 per cent (Frohlich 2002) while Forza (2002) ssggd 50 per cent as a minimum.
Other LSS researchers suggested that 10 per aantom acceptable when using the

questionnaire approach since LSS is an advancedod@bgy that may not be well
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known in developing countries such as the UAE (ibkt al. 2017). To improve the
response rate in this study, the author used dhHewing techniques suggested by
Frohlich (2002). The first technique is ‘leveragesign’ where the author asked his
contacts at hospitals and DHA, SEHA and HAAD tonard the questionnaire link to
hospital quality and LSS professionals on his fefidle second technique is ‘multiple
emails’ where the author sent reminders in anwalesf 2 weeks for 6 weeks after the
first questionnaire was sent. The third technigusteady pressure’ where follow up calls
were made by the author to his contacts to remimeintto fill and forward the
questionnaire to the target sample. The fourthriggte is ‘subject interest” where the

author used the available databases for quality &RIprofessionals at hospitals.

It can be argued that a questionnaire layout affibet response rate. Additionally, lengthy
surveys can cause respondents what is called mespiatigue’ (Galesic and Bosnjak
2009). In their study, the researchers manipulabedstated length (10, 20, and 30
minutes) and the position of questions in an ontjuestionnaire and concluded that the
longer the stated length, the fewer respondentiedtand completed the questionnaire.
Hence the author made every effort that the quastioe does not take more than 10-15
minutes to fill. Additionally, the study questiowere kept to a reasonable length, number
and appropriate locations within the questionnéay@ut based on feedback obtained
during the validation phase. For example, the auttecided to reduce the number of
guestions measuring each CSF to one. The singierteasure is accepted as a trade-off
between over-surveying, that may lead to low respamate, and predictive validity in
research (Diamantopoulos et al. 2012).

Moreover, Tourangeau and Yan (2007) recommendedénsitive questions are placed
at the end of a survey. In this study, questionBaspital performance , LSS performance
and hospital name can be considered sensitive ignestHence these questions were
placed towards the later sections of the questiomnaln terms of response layout,
Dillman (2011) suggested that responses shoulddsepted in a straight line and using
the same order of response categories to avoidisiont.
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The questionnaire was validated by a panel of ég@ard pre-tested using a pilot study
to ensure that those questions are clear and avéiblut. This will be explained in more
details in the following sections.

4.8.6.2Response bias

There are a large number of reasons why it is wssiple to validate questionnaire

response data. Response bias (i.e., the uncossmialeliberate distortion of the truth)

is a significant cause of lack of validity. ChoiRak (2005) identified a total of 48

sources of bias in the responses to self-reporstopmaires. On average, about 10 to

15% of responses to questionnaires could be biased.

Choi & Pak (2005) identified three primary sourcésias in questionnaires. The first
could be from the way a question is designed. Boersd could be from the way the
guestionnaire as a whole is designed. The thirddcoe from how the questionnaire is
administered. The first and second sources weneaskeld in this study by conducting an
expert validation exercise. The administratiorhefquestionnaire could also lead to some
bias. The areas of bias could come from the regufsdsubconscious reaction, which
may create end aversion (central tendency). Addtlg, bias could come from what is
called ‘faking good’ or ‘social desirability’ (Chand Pak 2005). Social desirability
refers to the tendency of some individuals to amssedf-report instruments falsely in
such a way as to over-report or exaggerate desiiables, whilst under-reporting or
evading undesirable issues (Van de Mortel 2008¢rd'ls evidence to suggest that the
stereotypical cultural communication style of sonab respondents may result in biased
answers to certain types of questionnaire itemsraedview questions (Baron-Epel et al.
2010; Harzing 2006; Minkov 2009; Smith 2004). Craduesponse bias occurs when the
respondents’ answers are embedded in the orgamaatorms, values, and beliefs of
their own cultures. Hence, it is likely that somfetloe respondents will not respond
truthfully to all of the items in the questionnaiead this issue will also cause the results

to be biased, and possibly meaningless.

To address the above potential biases, a numbeseérchers suggested some techniques
to identify these biases in order to remove susgesivers. For example, Saunders et al.
(2009) proposed the use of both positive and negatatements in the questionnaire to

identify any acquiescent issues and to ensure aiecuesponse by respondents (i.e.
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attention trap questions). Other researchers stegj@siding questions from the social
desirability scale to the questionnaire to meadine extent of socially desirable
responding (Ballard 1992).

Other researchers suggested the use of bogus setgteor questions at multiple points
throughout the questionnaire to help identify rexfents that have not answered the
questionnaire truthfully. Bogus items may incluakculous statements or other items
to which all of the respondents if they are ansmgetiuthfully, should adequately respond
with “Strongly disagree”. Examples of bogus stateteare: there are no outpatients in
the hospital, there are no inpatients in the hakphe hospital does not provide any type
of specialized healthcare or services, or noné@fhiospital employees has the correct
qualifications to do their jobs. If any respondeate answering carelessly or randomly,
or are not adequately reading any of the questimmsjust answering mindlessly, then
they will not honestly respond with “Strongly disag” It is possible that several
respondents are expected to agree to some or #fleobogus questions in a survey
(Lavrakas 2018). Because their responses areustiviorthy, all of the data provided by
these respondents must be excluded from the sutvegyoid collecting meaningless

results.

Based on the above discussion the author decidesdoa question from the social
desirability scale in Appendix D in the pilot stugyestionnaire to measure the extent of
this bias, however since the pilot study results mht reveal a bias from the socially
desirable question, the author decided to remoiediestion from the main study to
avoid confusion. The author also decided to usédileving bogus question in the main
questionnaire section 2: ‘Lean Six Sigma has albslglunothing to do with healthcare
management.” Responses to this question with ofh@n ‘Strongly disagree’ or *
disagree’ were removed. Additionally, the autherarsed the scale on two questions in

section 2 to measure the respondent's attentivamessuthfulness.

4.8.6.3Questionnaire content validity

The study questionnaire is considered to have obntdidity as its measurement items
are adopted from previous peer-reviewed studies disgertations. Moreover, the
questionnaire was reviewed by a panel of expetiss dontent validation approach is
widely used and accepted by researchers (KimbankhwWinterstein 2008; Al-Shammari
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2013; Habidin et al. 2016; Jeyaraman et al. 2003.objective was to reveal and address
possible ambiguities and biases in the wordinguefstions and other layout issues. Two
channels were used to obtain feedback on the guestire.

The first channel involved conducting a workshopet@ew the questionnaire design by
a number of consulting and academic researchemsrierged in market research and
questionnaire design. To make the most of the timibe workshop, the author sent the
questionnaire by email prior to the workshapd the participants were asked to review,
fill the questionnaire and record their commentgpiaparation for the workshop. An
evaluation guidance sheet was also sent with thstgunnaire (Attached in Appendix E).
The experts were asked to provide their views @stjons wording, questionnaire length,
the sequence of questions and any weaknesses liseyve. After which they were
invited to attend a 1-hour session to discuss tleeimmmendations. The workshop was
conducted at the author’s organisation offices.ifjuthe workshop, participants were
asked to provide detailed feedback on the oveedigh, particularly the measurement
scales and the overall clarity of the questions statements. They were also asked to
provide feedback on the questionnaire layout, atiteitime to fill out the questionnaire
was reasonable. For the first channel, the grousisted of five academic researchers
and consultants who were chosen based on theirierpe in research, conducting
market analysis and questionnaire design. Eaclcygemt had a minimum of 10 years’
experience in research and consulting, and fourcgzants held Doctorate degrees and

were familiar with research principles.

In the second channel, a number of quality and &§f®rts and researchers were emailed
the questionnaire and asked to provide their vi@msquestions wording, clarity,
guestionnaire length, the sequence of questionsappdbpriateness to the healthcare
environment. Seven responses were received andusedeto modify the questionnaire.
The criteria used to select the LSS experts was éxperience in quality, TQM, Lean,
Six Sigma and LSS either as practitioners (GB os BBMaster BBs) or as academics

with publications in quality, TQM, Lean, Six Sigraad LSS field.

Additionally, the author used the verbal protocaoblgsis technique (Bolton 1991).
Protocols are similar to an interview where resgonsl are asked to take the
questionnaire and indicate verbally to the researdsues relating to the questionnaire
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(Diamantopoulos et al. 1994). This type of obseovahelps to identify issues with
defective questions, unclear and questions logitie Tauthor observed two
academic/researcher colleagues and obtained dexib&ick on the questionnaire filling
process in terms of appropriate vocabulary, orfiguestions, skip patterns, timing, and

interest, attention and respondent well-being.

As a result, feedback from the two validation clelawas summarised, and questions
endorsed by the experts (Shown in Appendix F) wetained, and items that were
deemed unclear were modified or removed (Detagedback received, and actions can
be found in Appendix G). Moreover, the survey quest were discussed with leading
LSS and quality professionals during the seventlanL&ix Sigma International
conference held in Dubai in May 2018 organised @mred by Professor Jiju Antony,
one of the leading researchers on the topic of LSS.

In light of the feedback from the two channels, final draft questionnaire was updated
and piloted with 15 LSS practitioners in the figltlhealthcare. The next chapter will
describe the process of the pilot study and thatses

4.9 The final study questionnaire

Based on the above discussions, the author destgeeslirvey questionnaire to be not
overly complicated and to be clear. Some questatesmients previously used in the field
by LSS and TQM researchers were directly used,endolme of the question statements
were modified to fit with the healthcare industyter considering the feedback from the
panel of experts, the final questionnaire waspages in English. In its final format, the
study questionnaire was designed to consist ofts pBhe first part of the questionnaire
collected information about hospital type, size {erms of beds and number of
employees), hospital location, the status of qualibgrammes or accreditation, areas of
LSS implementation and the extent of LSS deploymdiie second part of the
questionnaire focused on collecting informatioratedl to LSS CSFs application. The
third part included questions on the perceptiothefresults of LSS deployment in terms
of hospital performance.The fourth part focusedC&fs ranking and importance, where
respondents were asked to rank CSFs and add asy@#ks. In the fifth part, there were
guestions about the respondent’'s perception of fuiffe at their hospitals and if the
respondents would like to participate in a semigttired interview, participate in the
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raffle and receive a copy of the aggregate restilis. Table in Appendix C shows the
battery of questions used to generate questionth&CSFs and hospital performance
sections. The final questionnaire used for the reaudy is attached in Appendix H.

The email sent with the questionnaire link includedbrief introduction to the study
objectives with instructions to respondents. Tigpoadents were given a choice to stop
the questionnaire at the beginning or during tteegss. The respondents were asked to

relate to their LSS implementation experience air thospital.

4.9.1Interviews

Interviews were used as part of this mixed-methstlgly to enhance the study’s
reliability and validity. Interviews are typicallyart of the qualitative methodology and
are essential to collect empirical data (Yin 20B4yman 2015). Interviews have a
number of advantages as they allow the intervigaveontrol the situation better, explore
and clarify the answers and enhance response catepared to survey questions
(Merriam and Tisdell 2014). Interviews are prefdrvéhen the questions are open-ended
and complex (Collis and Hussey 2003). Furthermaseg interviews can help to gather
valid and reliable data to support the main studgiihgs and calibrate results (Saunders
et al. 2009).

Three types of interviews can be used in qualéatesearch: (a) structured; (b) semi-
structured and (c) unstructured (Yin 2014). Question a structured interview are asked
in the same sequence of the questionnaire andvetian each interview. This style is

fast and objective. The unstructured interview usese open questions but is less
objective and may take a long time while semi-dtrred interviews use both open-ended
and closed-ended questions. The author selecteskthestructured interviews method
for this study, as this type can provide explametiof why things happened (Creswell
2013). The open-ended questions used in the iete@rguestionnaire were designed to
explore issues related to the study objectives #ad factors incorporated in the

guestionnaire survey. The interviews were condubledhe author. The author is an
experienced quality and strategy consultant/auditoo has considerable interviewing

experience.

113



A number of limitations which may threaten the dali of the findings must be
considered when conducting research using questi@sand interviews. Interviews can
be time-consuming, expensive and may introducetanae from the interviewers' side,
and the results cannot be generalised (Yin 200@mBn 2015). A further limitation of
this study was the possibility of author bias. pissonal viewpoint could potentially lead
him to focus on specific aspects of the data mioae bthers. In order to avoid bias, and
to ensure the validity of the findings, the autivas self-critical and adhered to the ethics

code obtained and approved by the university.

4.9.2Brainstorming

The brainstorming technique is used with a groupS% of experts at the final stage of
the study to conduct the ISM. Brainstorming is augr engagement tool to obtain
qualitative feedback and to generate ideas fohéurdiscussion (Tague 2005). A
brainstorming session was conducted with nine Lg#m®s to design the ISM model
(Warfield 1973) and to generate the LSSDFH. Thegss is further explained in the ISM
section (4.12.6).

4.10Population and sampling

There are multiple sampling strategies that candesl by researchers. The selection of
the strategy will impact the generalisability oethesultshence identifying the target
population and a representative sample becomesatr{iCollis and Hussey 2003).
Among these strategies are probabilistic sampliathods (e.g. simple random sampling,
stratified random sampling, systematic random samgmnd cluster sampling) or non-
probabilistic sampling methods (e.g. conveniencepiag, quota sampling, purposive
sampling and snowball sampling) (Saunders et &92Rikmund 2003).

4.10.1Population

According to Churchill (2010), a population is ttogality of cases in the sample that
conform to previously specified design parametéh& population in this study will be
the quality department staff and LSS team membetdAE hospitals (i.e. those with
detailed knowledge of Lean and Six Sigma methodolagd its impact on their
hospitals). There were 119 hospitals in the UAtBatime of the study (The U.S.-U.A.E.
Business Council 2014; Emiratesdiary 2015; HAAD €01
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As the author could not locate an authoritativeadase of the population of the quality
department staff and LSS team members at all UAdpitals, the author used a number
of lists and databases to source the sample cenfdwt databases sources came from the
database at Meirc Training & Consulting (employeth® author), UAE industry lists
(Dubai Healthcare Authority (DHA), Abu Dhabi Heal8ervices Company (SEHA),
Health Ministry of UAE), healthcare quality Linkedkrelevant groups (e.g. LSS for
Hospitals, Lean, Six Sigma & Process Excellendddalthcare, Healthcare Professionals
in MENA, GCC Healthcare Network, Abu Dhabi Qualkgrum (ADQF), Middle East
Quality & Improvement Professionals, Lean, Six Sig Process Excellence in
Healthcare, LSS War Room, ASQ UAE and Lean Six @&igamd the author’s personal
database consisting of quality and LSS professsonhb participated in previous quality
and LSS training sessions and projects. Basedeoaltbve lists, a comprehensive sorting
exercise was undertaken that identified 665 entfegsthe main survey sample
representing governmental and private hospitalsatJAE. The listincluded 401 names
(quality department staff and LSS Sigma team meg)lvath emails and phone numbers,
145 Linkedin contacts and 119 hospital-wide emai¥When using the hospital-wide
emails, the questionnaire link was addressed tquléty manager. Hence the purposive
sampling was used based on the judgment of the@atdhdentify the individuals that
are proficient and well informed of LSS implemematand its potential impact on
hospital performance which fits the purpose ofdtuely (Tashakkori and Teddlie 2010).
This technique is appropriate when it difficult dpecify a sample fram&tikan et al.
2016)

4.10.2Unit of Analysis

In this study, the unit of analysis was the UAE gitads. However, since a hospital can
not answer a survey, quality and LSS professiondt®spitals were selected to answer
the survey questions as they were expected to teev&nowledge of the subject of

interest and to know the internal CI initiativest $ummary, the non-probabilistic

purposive sampling technique was used to idenhfy tespondents who were LSS
practitioners (Master BBs, BBs, GBs) and qualitynagers whose unit of analysis was
UAE hospitals.
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4.10.3Sample size

In a study, the research sample size can affecstiestical significance of the test
statistic used to assess the relationships betwagsbles (Saunders et al. 2009). Many
researchers regard 100 respondents as the minimaonples size when the population is
large while small sample size studies can yieldffi@ent statistical tes{Bryman 2015)
However, in many studies the sample size is detexthby two factors: the nature of data

analysis methods proposed and the estimated respaies

There are two methods to determine if a given samspe will provide accurate and
precise quantitative results to make statementstabpopulation. The first method is to
conduct a sample size calculation, based on knaulption size, the required margin
of error, and the required confidence level, usihegformulae described by Omair (2014)
for healthcare studies. However, since the popiriatize is unknown in this study, this
method was not applicable. The second method isotwluct a power analysis to
determine if the sample size is large enough twigeosufficient power to identify
statistically significant relationships between Hiagiables. Statistical power ranges from
0 to 1. As statistical power increases, the prdiglmf making a Type Il error in a
statistical test (i.e., falsely declaring the résube not significant, when in fact, it should
be significant). The statistical power of 0.8 isigzentionally considered to be adequate
for most statistical tests used in medical reseandbng (2013) presented the results of
power analysis to determine the absolute minimump$a size to conduct PLS-SEM
with SmartPLS software based on the maximum nuroblatent variables pointing into
a latent variable, assuming a conventional levestatistical significance (0.05); an
adequate level of statistical power (0.8) and aenate effect size = 0.25, meaning
that 25% of the variance in the data was explaethe structural model). In this study,
a maximum of 7 predictor variables is pointing ihtuspital performance. (i.e., Strategic
Factors, Operational Factors, Tactical Factors,taedour control variables which are
assumed to be moderators: hospital JCI accreditatatus; hospital size; hospital type:
governmental or private; and hospital ISO 9001lifoeation status). Table 4.6 shows that
the absolute minimum required sample size basetdispower calculation is 80. Wong
(2013) noted that although PLS-SEM is well knownifse capability of handling small
sample sizes, it does not mean that the goal shomutd fulfil the minimum sample size

requirement and suggested a sample size of 1000t@Ra good starting point.
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Table 4.6: Minimum sample size required for PLS-SEM

Minimum sample | Maximum # of arrows pointing at a latent variable in the model
size required
52
59
65
70
75
80
84
88
91

O 0O~ O] O | L2 B2

=
=

Source: (Wong 2013)

Other authors presented more detailed results ofep@nalysis for PLS-SEM. For

example, Hair et al. (2017) reported the resultpafer analysis using the following

parameters: statistical significance level = .0bwer = 0.8, number of exogenous
variables pointing into an endogenous variablee 20, and four effect sizes (R squared
= 0.10, 0.25, 0.50, and 0.75). The required miningample sizes computed by power
analysis corresponding to each of these four efeats in a model with 7 variables
pointing into one endogenous variable were n = 86651, and 41 respectively (Kock
and Hadaya 2018).

In this study, the usable sample size of 97 resptsdor hospitals who are implementing
LSS provided adequate statistical power (0.8) tealestatistically significance path

coefficients (p < .05) between the CSFs and Hospl&formance using PLS-SEM

assuming a moderate effect size (R squared = OTH®. moderate effect size was
assumed to indicate practical significance, impjytimat the results of the PLS-SEM were
meaningful, with applied implications in the cortt@t healthcare research (Ferguson
2009; lalongo 2016).

4.11Survey response rate

Another issue to consider is that the responsdoaterveys is generally very low. Nulty

(2008) reported that on average, only 33% of peaple are sent an online questionnaire
would answer and return all of the questions. WB#euch et al. (2008) reported that the
average response rate for studies that utilized dallected from organizations was

35.7%. The next chapter presents the results afdteecollection and the response rate.
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4.12Data collection
4.12.1Survey

Primary data collection was conducted via an ordjnestionnaire survey, managed and
administrated using the SurveyMonkey platform. isitilg the selected contacts list, the
author sent introduction email with the survey lirldquesting the cooperation of the
respondents to fill the survey and to forward thmag to their quality and LSS colleagues

at their hospitals or other hospitals.
The following approaches were used to enhancesionse rate:

e The author utilised the snowball sampling techniq@dten called chain-
referral sampling), a technique used to identifalgqy and LSS practitioners in
hospitals through the acquaintances of existingystobjects (Zikmund 2003;
Saunders et al. 2009).

e The author reached out to influencers in variouspltals (Human resources staff
and management in hospitals) urging them to semduhvey to quality and LSS
practitioners.

* The author approached ASQ and LSS/ healthcare dinkgrofessional groups
in the UAE requesting their assistance to possthdy objectives and survey link
on their social media groups.

* The survey was open for 12 weeks. Bi-weekly follogvreminders were sent and
posted on social media.

Details of the survey results are presented in @nd&p

4.12.2Semi-Structured interviews

Participants were purposefully chosen as they atdt their desire to be part of the
interviews in the survey provided they meet théofeing criteria:

* The interviewee works in a hospital implementing/lmmplemented Lean, Six
Sigma or LSS.
* The interviewee works in a key quality manager@adipon and is familiar with

quality implementation and LSS.
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The Table in Appendix | presents the details of8heterviewees selected from 7 UAE
hospitals, each with more than 10 years’ experiemggiality and LSS with LSS BBs or
GBs qualification. Consequently, the intervieweasd khe desire to participate and had
good experience and knowledge of their hospitalityummanagement structure and

improvement methodologies such as LSS to answentheview questions.

4.12.3I1SM session

Nine participants, selected using purposive sargpjparticipated in the 5-hour session.
Participants were chosen based on the followintgreat (a) has a minimum of 10 years’
experience in quality and LSS and (b) has Six Si@Baor BB qualification. The author
decided to have a mix of participants to enhanoemdiscussions and create productive
debate. Four participants were chosen from heattraad 4 from other sectors. The lead
and decision power were given to healthcare pperdis. Hence, the participants were
suitable for the ISM workshop and were capabledehtifying the inter-dependencies
between the CSFs (Jayant et al. 2014; Soti eDaD;2Attri et al. 2013).

4.12 4Interviewing process

Interviewees were sent an introduction email exyotgj the objectives of the study and
the interview process. At the start of each inmwithe author requested permission to
record the interview and confirmed that all infotroa provided would be for academic
use only, and would remain confidential. This pesion was granted by all interviewees.
Bryman (2015) stressed that the interviewer shoatde distracted during the interview
and recording could help the interviewer focus nré¢he interview itself. Recording an
interview is useful for the analysis and allows thterviewer to focus on the questions
during the interview and takes the burden off teetaotes thus helping the interviewer
focus on the interview points (such as keepingirtee tschedules, questioning where

necessary, and drawing attention to any incongigsnn the interviewee’s answers).

A pilot interview was conducted with one of the ligyadirectors in a Dubai based

hospital. After which, the author listened to tleearding and updated the interview

questions template to address flow and to incotpaame additional points according

to the supervisor’s feedback. Existing qualityiatitzes and accreditation, LSS extent of

application, LSS factors, barriers and hospitalqgrerance indicators were considered as

discussion points for the interviews. Questionsewdesigned to solicit information
119



concerning the tactics and techniques employecénhiospital with regards to LSS
implementation process. While the interviewing gsxfollowed the guide in Appendix
J, the author used probing questions when needédlléav up on topics that were of

interest during the interview.

All interviews were conducted in English as it e tworking language in most UAE
hospitals (With some Arabic tick words that came dyring the interviews). Six

interviews were conducted on-site, and 2 were cocteduin a nearby café. At the
beginning of each interview, the author openedhanking the interviewee for his/her
time and explained the background of the studye@esh topic, aim and objectives). The
interviewee was then asked a number of questiofetede to LSS deployment.

Interviewees were encouraged to comment in theegbwtf their experience and were
given the opportunity to discuss additional isswéh regards to LSS implementation.

Below is a summary of the interview process.

* The author was well welcomed, showing interest fthepart of the interviewees.
The author started by explaining the purpose, ipatied duration, getting
permission to record and transcribe responses dis aseencouraging the
interviewee to ask if a question was not clear.

* All interviews were recorded using a phone voiceorder. Some written notes
were also taken.

e The author showed the interviewee how to stop thiogrand asked her/ him to
stop recording whenever she/ he feels uncomfortable

4.12.5Interviews analysis

Bernard and Ryan (1998) outlined a useful typolmgstudy and analyse qualitative data,
as shown in Figure 4.5. In their model, data akeddd into three basic types: text,
images, and sound. Text analysis, which is verymmomin many social sciences, will be
used in this study. The free-flowing text approaas followed to organise and present
the data focusing on the analysis of words, theameiscodes (Bernard et al. 2016). The
interview findings were analysed in two ways: Fiteere is the content analysis of the
themes; and secondly, there are extracts fronntieeviews to support the findings. The
Free-Flowing text allows researchers to analysels/and codes hence creating common
themes and word clouds.
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Figure 4.5: Qualitative data analysis

Qualitative Data
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Componential Analysis Cognitive Maps Analytic Induction/Boolean Algebra
Taxonomies Ethnographic Decision Models
Mental Maps

Source: (Bernard and Ryan 1998, p.771)

4.12.6Interviews Themes

The author adopted a thematic analysis for the alati@ined from the interviews (Braun
and Clarke 2006). Thematic analysis is definedaaséthod for identifying, analysing
and reporting patterns (themes) within data’ (Bramd Clarke 2006, p.79). A theme
captures a critical aspect of the research questidhe process suggested by Braun and
Clarke (2006) has been adopted by the author,cagsim Table 4.7. This type of analysis
results in a logical and organised of the issuesstigated in the study.

Table 4.7: Phases of thematic analysis

Phase Description of the process
1. Familiarizing yourself Transcribing data (if necessary), reading and re-reading the data, noting down
with your data: initial ideas.
2. Generating initial codes: Coding interesting features of the data in a systematic fashion across the entire
data set, collating data relevant to each code.
3. Searching for themes: Collating codes into potential themes, gathering all data relevant to each
potential theme,
4. Reviewing themes: Checking if the themes work in relation to the coded extracts [Level 1) and the
entire data set (Level 2), generating a thematic 'map’ of the analysis.
5. Defining and naming Ongoing analysis to refine the specifics of each theme, and the overall story the
themes: analysis tells, generating clear definitions and names for each theme.
6. Producing the report: The final opportunity for analysis. Selection of vivid, compelling extract

examples, final analysis of selected extracts, relating back of the analysis to the
research question and literature, producing a scholarly report of the analysis,

Source: (Braun and Clarke 2006, p.87)
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Using the help of Otter mobile and web applicatibe, author transcribed the recordings,
which as noted by Bryman (2015) is a time-consunpngcess, taking professional
transcribers between five to six hours to trangcohe hour of speech. In this study, it
took approximately 2-3 hours to edit and finalisete interview transcript into a text
document. Once the transcribed files were rea@yintierviews were analysed identifying

particular themes. Details of the interviews armespnted in Chapter 8.

4.12.7Interpretive Structural Modelling (ISM)

The study’s fourth objectiveTo develop a framework for LSS deployment in UAE
hospitals clarifying the interdependencies betw#an CSFs) sought to explore the
causal relationship between LSS CSFs. The autHected the ISM methodology to

explore CSFs relationships.

ISM methodology, developed in the 1970s, is coretligt this study to identify the CSFs
causal relationships and propose a theoreticaldvark (Sage 1977; Warfield 1973).
ISM is a methodology, used by many scholars, faretiging a framework based on
hypothesized causal relationships among the vaeteraents of a system related to a
complex management issue (Attri et al. 2013; Jagardl. 2014; Talib, Rahman and
Qureshi 2011; Talib and Rahman 2015; Yadav and iD&&k7; Kumar et al. 2016;
Alidrisi 2014). ISM is used to establish a struetwhere its main function becomes the
organisation of elements. Its process involvesmgyag a set of a set of different directly
and indirectly related elements are structured amtwomprehensive systematic model
(Attri et al. 2013). The ISM process aims to imposaer and direction by transforming
a poorly defined concept into a well-defined mobgl explaining the structure of a
management issue using graphics and words. Altht&ig can be conducted by a single
individual, ISM is primarily intended as a groujueing process. Figure 4.6 outlines the

ISM procedure.
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Figure 4.6: Flow diagram of ISM procedure
Source (Attri et al. 2013, p.4)

The detailed steps followed in this study ISM cleajgire as follows (Attri et al. 2013):

Step 1:The 15 identified CSFs through the extensivediige review, as discussed in
chapter 2 were included in the ISM exercise. Atdheset of the brainstorming session,
a 20- minute introduction was made by the authoexplain the research objectives,
session agenda and the CSFs proposed for the I18Miss.

Step 2: A structural self-interaction matrix (SSIM) was eéyed using group
discussions. The SSIM is based on hypothesizatioethips, assuming that the variance
in one variable leads to or influences the variancanother variable. The contextual
relationship between pairs of variables are defiaed symbolized as follows: i = one
variable; j = other variable; V (i ,j) = i will ildence j; A (i, j) = i will be influenced by
J; X(1, J) =1 and j will influence each other; @,j) = no relationship between i and j.
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After the brainstorming session during which theriougs issues related to LSS

implementation and the CSFs were discussed, a a@puESIM form was completed.

Step 3:The SSIM was converted into a binary matrix catleglinitial reachability matrix
(RM) by substituting the four symbols (i.e., V, X,or O) of SSIM by 1s or 0 (zero) in
the initial reachability matrix. (a) If the (i, @ntry in the SSIM is V, then the (i, j) entry
in the reachability matrix becomes 1, and the)(gntry becomes zero. (b) If the (i, j)
entry in the SSIM is A, then the (i, j) entry iretmatrix becomes zero, and the (j, i) entry
becomes 1. (c) If the (i, j) entry in the SSIM istKen the (i, j) entry in the matrix becomes
1 and the (j, i) entry also becomes 1. (d) If thg entry in the SSIM is O, then the (i, j)

entry in the matrix becomes zero and the (j, iyyeatso becomes zero.

Step 4 Once the initial reachability matrix has beenealeped, it is further verified for
transitivity. According to the transitivity ruld,’i leads to j" and ‘j leads to k’ then ‘i will
also lead to k’. This ensures the concurrency betvexpert opinions. After employing

the transitivity rule, the initial RM is then moiid.

Step 5:The RM is partitioned into different levels, bageda hierarchy. The lowest level
of the hierarchy consists of variables that camoinfluenced by other variables but are
able to influence the variables in the next upgel directly. This next upper level
consists of variables that can be influenced by#rables at the lowest level, as well as
influence the variables at the next upper levek ighest level of the hierarchy consists
of variables that are influenced by variables i lttwer levels but do not influence any

other variables.

Step 6:A framework is developed, representing a hieraadfttyre relationships between
LSS CSFs.

Step 7: The ISM framework is described by replacing thHatrenships depicted in the

framework with formal statements.

Step 9: The ISM framework is checked for conceptual incstesicies. If the group
decides that there are some inconsistencies, thegessary to go back to Step 2. If there

are no inconsistencies, then the ISM frameworkcepted.
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Warfield (1973) recommended that at least eighedspare needed to participate in an
ISM technique, groupings have both industrial aceb@mic experts in the domain under
study. In this study, nine LSS experts participaitedhe ISM session. The experts
represented various sectors (Healthcare, educdimmking, aviation and consulting).
During the session, the nine expert opinions we@equ in order to rank the 15 CSFs
into the top 5 and discussions were held to ddundethe CSFs relate to each other, using
various management techniques, such as brainstpranich consensus. The author acted
as a facilitator to ensure the efficiency and affeness of the process. The objective was
to maintain the process focused on the topic kegjhie discussion of each topic on track

and making sure that all group participants hadhortunity to participate.

The ISM approach has some limitations (Dubey 2@l6). First, opinions and inputs of
selected experts group may include some elemebiasf Second, the ISM framework

proposed in the study has not been statisticadifettand empirically validated. Third,

there is a chance and possibility that a few faateight be ignored or overlooked (Jayant
et al. 2014; Attri et al. 2013). Chapter 7 preséinsfindings of the ISM session.

4.13Research hypotheses

The research question presented in section 4.2dedjthe development of the research
hypotheses (HP, £iH2, and H) underpinned by the Donobedian model, which assume
positive correlations between Structure, Procasd,@utcome (Donabedian 2002), are

as follows:

Table 4.8: Hypotheses
RQ To what extent are the STO CSFs positively lede@ with LSS successful

implementation in UAE hospitals measured by hokp#gormance?
Model A | HP,. STO LSS CSFs are not positively correlated withpiiHals Performance in
UAE

Figure
4.7 HP,.STO LSS CSFs are positively correlated with Hokpigaformance in UAE

Model B | H1,. Strategic LSS CSFs theme is not positively comdlatvith Hospital

Performance in UAE
Figure

4.8 H1, Strategic LSS CSFs theme is positively correlaiéi Mospital Performance
in UAE
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H2,, . Tactical LSS CSFs theme is not positively correlatdth Hospital

Performance in UAE

H2, Tactical LSS CSFs theme is positively correlatett Wospital Performance
in UAE

H3,. Operational LSS CSFs theme is not positively cateel with Hospital

Performance in UAE

H3.. Operational LSS CSFs theme is positively correlatgith Hospital

Performance in UAE

Model C

Figure
4.9

H4,. Strategic LSS CSFs theme is not positively comdlatith Tactical LSS CSFKs

theme

H4, . Strategic LSS CSFs theme is positively correlatgd Tactical LSS CSFs

theme

H5, : Tactical LSS CSFs theme is not positively correlatith Operational LS$
CSFs theme

H5, .Tactical LSS CSFs theme is positively correlatetl Wiperational LSS CSHs

theme

H6,. Operational LSS CSFs theme is not positively cateel with Hospital

Performance in UAE

H6.. Operational LSS CSFs theme is positively correlateith Hospital

Performance in UAE
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Moreover, the path diagrams in Figure 4.7 and re&eesented to illustrate Hp, H1, H2,
and H3 in Models A and B. The oval symbols represiem latent variables. The arrows
represent the hypothesized correlations. To ex@aomther model, the author evaluated

Model C (Sequential), as shown in Figure 4.9.
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K/
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Figure 4.7: Path diagram to illustrate HP hypsth — Model A
Source: Author. Using SmartPLS Software
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Figure 4.8: Path diagram to illustrate H1, H2, &#&lhypotheses - Model B
Source: Author. Using SmartPLS Software
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Figure 4.9: Path diagram to illustrate H4, EbBgd H6 hypotheses - Model C
Source: Author. Using SmartPLS Software

The choice of the PLS-SEM method to estimate thieitsaand reliability of the latent

variables operationalized using multiple itemsdiseussed in the next section.
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4.14Partial Least Squares Structural Equation Modelling

Three modelling techniques could be applied tottesstated hypotheses: (a) correlation
and Multiple Linear Regression (MLR) analysis; (Bpvariance-Based Structural
Equation Modelling (CB-SEM); or (c) Partial Leasguares Structural Equation
Modelling (PLS-SEM), or ‘composite-based SEM’ ordpection to latent structures’
structures’ (Garson 2016). PLS-SEM path modelsiseel to display the hypotheses and
variable relationships to be studied (Hair et 81.2).

First-generation techniques, such as regression cancklation, may offer limited
modelling capabilities in terms of causal relatimps. Some scholars consider them ill-
suited for modelling latent variables, mediationl amultiple moderation effects (Lowry
and Gaskin 2014). On the other hand, second-gemer&chniques such as PLS-SEM
can offer better insight into casual inquiry anglexatory research. Initially developed
by Herman Wold in the 1960s for econometrics arehatmetrics, PLS-SEM has been
used in education and marketing research whenniiesoto exploring success factors
(Garson 2016).

A correlational research design was implementededban the multivariate statistical
analysis of the variables defined in the previcetiens. The author chose to use PLS-
SEM for the following reasons (Hair et al. 2017 €& 2016):

(@) PLS-SEM is a non-parametric technique with madi assumptions about the
measurement and distributional characteristicshef ariables (Hair et al. 2017). It
operates with variables measured using ordinall leseres (e.g. Likert scales used in
guestionnaires), which may deviate from normai{ofg 2013). MLR and CB-SEM are
parametric techniques that assume normally dig&tbuariables measured at the interval

level.

(b) MLR and CB-SEM require much larger sample sthas PLS-SEM, generally over
200 cases, to achieve adequate statistical powea. review of the use of CB-SEM,
Westland (2010) found that the sample sizes usedear 80% of published articles were
too small. Consequently, CB-SEM was not appropf@téhis study, in which the sample
size is 97.
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(c) MLR and CB-SEM operate by extracting linearateinships between the variables
from the correlation/covariance matrix, but PLS-SEbES not do so. PLS-SEM is a
variance-based technique, meaning that it opefatedetermining how much of the
explained variance in the data can be optimizedns€guently, CB-SEM requires
goodness of fit tests to determine how well theaddtthe linear model, whereas PLS-
SEM does not do so (Hair et al. 2017).

(e) PLS-SEM has been used by several other resFartih construct statistical models
based on survey data collected in various indsstrigth applications in organisational
and operations management (Abdi and Senin 2015;riA20i4; Peng and Lai 2012;
Salaheldin 2009; Noori 2015; Marzagéao et al. 260@jogo and Sohal 2006; Akter et al.
2011; Carmona-Marquez et al. 2016; Ali et al. 20%6azali et al. 2013; Lamine and
Lakhal 2018).

The stated hypotheses are underpinned by the cooteprtial correlation, which is a
measure of the strength and direction of the caticel between two variables whilst
controlling for (i.e., eliminating or partiallingud) their joint correlation with one or more
other variables (Tina and Waliczek 1996). Bivariebrrelation analysis only takes into
account the correlation between two variablespiu#triate correlations may be spurious,
and provide misleading results, because the rasiecaf a bivariate correlation may be
their joint correlation with one or more other \alies (Ward 2013). Consequently, a
bivariate correlation analysis was not appropriéie this study. The multivariate
statistical analysis is necessary because the lhgpe$s are concerned with the partial

correlations between more than two variables.

In summary, the PLS-SEM method was chosen as &s&ign method capable of
analyzing the proposed models in this study. PL8$Eused to predict the dependents
(i.e. hospital performance) from a set of one oramodependents (i.e. LSS CSFs); Hence
PLS-SEM is implemented as a path model, handlingaapaths relating predictors as
well as paths relating the predictors to the resporariables (Garson 2016). Moreover,
PLS-SEM is considered as a causal modelling appr@med at maximising the
explained variance of the dependent latent cortstr(tdair et al. 2011, p.139) which fits
with this study’s aim to study the correlation beém LSS CSFs and hospital
performance. Add to that; the following advantagesouraged the author to use PLS-

SEM: the ability to model multiple dependents a#l @& multiple independents and the
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ability to handle multicollinearity among the inggglents. Since the study intent was to

test and validate the 3 exploratory models, PLS-Std most suited to this study.

4.14.1Validation and evaluation of the model

The models to address the research questions &est their associated hypotheses were
validated and evaluated using PLS-SEM with Smart®0Software (Ringle et al. 2015).
Path diagrams to test the hypotheses were drawrg uke graphic user interface of
SmartPLS, as depicted in Figure 4.7,4.8 and 4.@ indicators of each CSF latent
variables were defined in Table 3.2, and the migltlpospital Performance measures
were defined in Table 3.3. The letters S (Straje@ic(Operational), T (Tactical) and H
(Hospital performance) were added in front of ttf&F@odes to make the identification

and sorting easier when using SmartPLS.

4.14.2Validity, reliability and path coefficients

The procedure used to conduct PLS-SEM using Smarifas follows: A CSV (comma-
delimited) file containing the data matrix (i.ehetsurvey item scores in the columns by
the participants in rows) is imported into SmartPlAH the item scores are standardized
using Z-scores. The measurement model is validayetbmposite factor analysis. The
discriminant validity, convergent validity and int@l consistency reliability are tested
for each latent variable. The quality criteria fassessing discriminant validity,
convergent validity and internal consistency religbare: (a) the loading coefficients
for all of the items that constitute each factoowdd be strongX 0.5) but the cross-
loadings on the other factors should be weak G¥, @b) the average variance extracted
(AVE) by the indicators that comprise each factoowdd be at least 50%, and (c) the
internal consistency reliability (for the indicagdhat constitute each factor should >be
0.7 (Hair et al. 2017). Researchers usually evaltia discriminant validity by using
cross-loading of indicator, Fornell-Larcker critari or Heterotrait-Monotrait (HTMT)
ratio of correlation (AbHamid et al. 2017). In tlgtudy, the author selected the cross-
loading and the Fornell-Larcker tests for discriamhvalidity as they are widely accepted
in PLS-SEM research.

For the cross-loading, the value of the cross-logdor each variable should be more
than 0.5. If a construct is more correlated witlothar construct than with its own
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variables, there is a possibility that the two ¢areds share the same types of measures
and are not conceptually distinct. It also canaatk that the two sets of items cannot
discriminate or differentiate the two underlyingncepts hypothesised (Chin 2010). A
rule to thumb for this test is to have a valueesfsithan 0.71 to ensure there are no high
correlations between constructs. If the valuesmoee than 0.71, one may consider
joining constructs together, if the theory allowsQtherwise, one may reconsider the
whole model structure. If the loadings for the gadors used to operationalize a latent
variable are less than the cross-loadings fordhgesndicators on another latent variable,
then the two latent variables are not conceptudilyinct, and there is no discriminant

validity.

In the Fornell-Larcker approach, the cross-loadargscompared while the factor loading
indicators on the assigned construct have to beehithan all loading of other constructs
with the condition that the cut-off value of factoading is higher than 0.70 (AbHamid
et al. 2017). The Fornell-Larcker criterium is bdhsa the assumption that the square root
of AVE of the latent constructs should exceed #terit construct's highest correlation

with any of the other constructs.

Once the validity and reliability of the measuremodel are confirmed, the structural
model is evaluated using the standardized pathficesits () between the latent
variables, as well as the’?Ralues. Because the item scores are standardize,
coefficients can range in value from -1 to +1. Pheoefficients indicate the relative
strengths and directions (positive or negativehefpartial correlations between the latent
variables. In a study by Salaheldin (2009) ingzdtng TQM practices on organizational
performance, it was argued thg) (with absolute values of less than 0.10 is to be
interpreted as small effects, values around 0.3Medium effects and lastly values of
0.50 and above imply large effects.

The R values measure the proportion of the variancadh éatent variable explained by
the variance in the latent variable(s) directed intThe minimum effect size representing
a practically significant effect for social scierdata is R= .04, whereas R: .25 reflects

a ‘moderate effect’ and®R- .64 indicates a ‘strong effect’ (Ferguson 20083p).

The final stage of the evaluation of the structuraddel was to test the statistical

significance of eaclfp coefficient after bootstrapping (using N=5000)ngsthe Monte
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Carlo method. The mean and standard e8&) ¢f eachB coefficient is computed. Two-
tailed t-tests are conducted to determine if the mean vafueachfp coefficient is
significantly different from zero at the conventadn = 0.05 level of significance.

PLS-SEM does not require the initial model to bdl sgecified. Therefore, it is justified

to improve the validity and reliability of the mdde.g. by excluding or manipulating

specific items within each latent variable in ortteensure that all of the quality criteria
are satisfied (Hair et al. 2017).

4.14.3 The moderating effect of control variables

The study explored the effect of specific modematorcontrol variables, shown in Figure
4.10, that may impact LSS implementation successioflerator is a factor that affects
the strength of the relationship between two ofaetors (Lowry and Gaskin 2014).
Because moderation is an exploratory form of amglysd not a confirmatory form of
analysis, no hypotheses were presented or testéé. moderators in this study were
tested to determine if they had any moderatingcesfeising the exploratory ‘create
moderating effects’ procedure in SmartPLS (Wong&01The proposed moderators
were hospital JCI accreditation status, hospitad $measured by the number of beds),

hospital type (Governmental or private) and ISO196€rtification status.

Moderators
ICI Status
Hospital Bize
Hospitzl Type
150 9001 Certification

Hospital

STO CSFs ' Performance

Figure 4.10: The conceptual model with moderators
Source: Author

The effects of specific moderators are exploredgBILS-SEM approach in section 6.10.
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4.15Ethical considerations

The author has complied with the rules and reguiatof Heriot-Watt University. Ethics
in research relates to the researcher’s behavibanwesearch interacts with subjects and
affects their rights (Saunders et al. 2009). Hetileeauthor has ensured that integrity and
confidentiality are maintained throughout all preses of the study. Additionally, the
author communicated the purpose of the study asdilple benefits to the organisations
and individuals involved to facilitate access (S#ers et al. 2009). The author provided
the choice at the beginning of the survey for #spondent not to continue the survey if
they decide so. All material, notes, and resultseveéored in protected folders and locked
cabinets or folders at the author's office or lppaad were not used for other purposes
except for this study. All identity information wascured. Participants in the study at the
survey or interview phases were provided with destant or declaration assuring
confidentiality with their consent check to be netd. No exposure to sensitive data was

reported, and no conflict of interest was raisednduthe study.

4.16 Summary

This chapter illustrated the research strategyigdeand the phases it will follow to

achieve its objectives. It discussed the choic¢éhefphilosophical paradigm, research
methodology, and methods selected for data cadlecind analysis. It also provided
justification for the choice of the MMR approachrg®matic approach) utilising

quantitative and qualitative methods for data abiben and for data analysis arriving at
the use of PLS-SEM to test the hypotheses andshefuSM to develop the framework.
Various techniques such as PLS-SEM, CB-SEM anddgMbecoming popular in recent
papers. A number of researchers have explored Ti@sln, Six Sigma and LSS using

these techniques. The Table in Appendix K summagsene of these studies.

This chapter also explained the process of deuedpthie survey questionnaire and the
interviewing process. Furthermore, it presented Hmvguestionnaire was validated for
content and structure. Table 4.9 presents a suynoh#ne study data collection, methods

and data analysis. The next chapter discusseslthapd main survey results.
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Table 4.9: Summary of sampling, data collection analysis methods

Element

Survey

Interviews

Group output

Type

Descriptive survey

Semi-structured

interviews

Brainstorming

Sample selection

-Healthcare LSS

professionals lists
-UAE industry lists

-Meirc Training and

Consulting client Lists

-Linkedin Lists

-Healthcare LSS
professionals lists
-UAE industry lists
-Linkedin Lists

Quality and LSS

experts

Sample selection

methods

Purposive sampling

Purposive Sampling

Purposive

Sampling

Questionnaire

content validation

The survey questionnaire
was sent to research
experts from academia
and quality/ LSS experts
to provide feedback on
guestions’ clarity and
relevance to the main

research questions

2 Same Survey
questions were used

for the interviews.

Previous studies

structure

Pilot testing

14 respondents from
hospitals (LSS

practitioners)

NA

NA

Sample size

191 (Total usable)
97 (PLS-SEM)

8 interviews

9 Experts

Unit of analysis

UAE hospitals

UAE hospitals

UAE hospitals

and other sectors

techniques and

software

-SmartPLS software

Respondents Quality and LSS Quality and LSS Quality and LSS
professionals in hospital$ professionals in professionals
hospitals from various
industries
Analysis -SPSS and excel Thematic analysis ISM structure
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Data reporting

-Descriptive analysis
-PLS-SEM analysis

Coding and themes

report

ISM Framework

Ethical issues

Results used for researc
purpose only

No attempt made to
identify individuals

All responses remain
confidential and
anonymous

Participants were
informed that they

stop filling out the

guestionnaire at any time

hResults remain
anonymous

The study explained
in detail including
risk and expected
benefits to

participants

h)

and for any reason

Research
objectives
explained in
detail including
risk and expected
benefits to

participants

136



CHAPTER 5: DESCRIPTIVE ANALYSIS OF PILOT AND MAIN
SURVEY RESULTS

5.1The pilot study

A pilot study is considered a test run of the mdtlogy and research instrument (Baker
1994). The purpose of the pilot study is thatldvas researchers to conduct a preliminary
analysis or a small-scale version of their studfotee committing to the main study
(Teijlingen and Hundley 2002), assess the selauitthiod and questionnaire design and
to modify the design if needed before committinghe main study. Although a pilot
study does not guarantee success in the main studiramatically increases the
likelihood

Pilot studies can suffer from a number of issuesluding the possibility of making
wrong assumptions or conclusion. Other issuesrtizt arise during a survey could be
the misunderstood questions due to phrasing, biaséehding questiond:urther, the
pilot study is used to develop ideas and not vieasgd study by itself by examining the
methods and not to collect data by itself (Glesb&l2. However, some researchers have
used pilot studies to provide initial exploratoggults into research ideas (Douglas et al.
2015; Antony et al. 2008; Antony 2004). It can bguad that one of the main limitations
of pilot studies is the limited sample size thall wndermine the statistical conclusion
(Teijlingen and Hundley 2002).

The sample size of a pilot study is suggested tbdbdereen 10-20% (Baker 1994). The
author decided to conduct a pilot study by sendhg research questionnaire to 15
selected quality and LSS experts working in UAE diads asking them to fill the
questionnaire and provide feedback on the questiomwalidity, questions, time to fill

and appropriateness.

5.1.1Subject details

The pilot study respondents were quality and LS8fgssionals working in UAE
hospitals. The author compiled an initial list tbahtained 125 names. Emails were sent
to 21 selected names (Who have been trained bautier on LSS and had projects in
their hospitals as they were easily accessibleh #deading hospitals in the UAE (Two

governmental and two private). The author used téinio estimate the minimum sample
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size, as shown in Figure 5.1. Based on a confiderteesal of 95%, the required sample

size was 7.

Sample Size for Estimation

Method
Parameter Mean
Distribution Normal
Standard deviation 5 (estimate)
Confidence level 95%

Confidence interval Two-sided

Results

Margin Sample
of Error Size

5

Figure 5.1: Sample size for the pilot study
Source: Author

5.1.2 Pilot questionnaire

Respondents were sent the link to the questionbgiemail inviting them to participate
in the pilot study. The email indicated the purpagethe study and confirmed the
confidentiality of the data. The email indicateditthe respondent had been selected for
their experience in quality and LSS. The objectivas to check the validity of the
guestionnaire, the completion time, a list of gisest and research method. The author
also contacted the selected respondents by phongrgad them to participate in the pilot
survey asking for feedback on the questionnaireugyquestions clarity and suitability

to the healthcare sector.

5.2 Pilot results and analysis

The results of the pilot study were generally pesitTable 5.1 shows the breakdown of
the pilot study questionnaires sent and receivad.résponse rate excluding the 5 wrong
emails is 87.5%. This high response rate was asudtrof the author’s telephone calls

follow-up urging respondents to fill out the quesmaires.
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Table 5.1: Pilot questionnaire sample

Number of Questionnaire sent out by email 21
Wrong emails that bounced back 5
Questionnaires received 14
Usable Questionnaires 10
Response rate 87.5%

In summary, the following observations were mada eesult of the pilot study:

* The responses arrived within 7 days.

e SurveyMonkey data indicated that the average tiadeert to fill out the
questionnaire was 12 minutes which was appropreaig should not cause
response fatigue during the main survey (GalesicBosnjak 2009) .

* Verbal feedback from 2 respondents indicated that questions were clear,
understood, and suitable to the healthcare inglustr

* Not all questions were answered.

The fourteen questionnaires received containednmdton about the demographics of
the respondents (Section 1 of the questionnairglewhformation about CSFs, LSS
impact on hospital performance, tools usage and @8king was also collected in
sections 2 to 5. The next sections present the/sisalf the data received.
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5.2.1Demographic information

The descriptive analysis is shown below:

Hospital location: The respondents were from the two main regiortiserlJAE, namely

Abu Dhabi and surrounding regions and Dubai, thenmaad well-funded emirates in
UAE. Two respondents did not answer this question

Abu Dhabi and
surrounding...

Ajman

Fujairah
Sharjah
Ras al-Khaimah

Umm al-Qaiwain

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.2: Hospital location
Source: Author
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Number of hospital employeesThe breakdown percentages are shown in the graph

below. More than 75% of the hospitals included he pilot study came from large

hospitals.

less than 250

250 - 500

more than 1,000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.3: Number of hospital employees
Source: Author

Type of hospital: Government hospitals were 75% of the pilot studyilev25% of the

pilot respondents were from private hospitals.

A government
hospital

A private
hospital

Other (please
specify)

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.4: Type of hospital
Source: Author
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Number of patient beds:Most of the respondents in the pilot study (75%) B&1-500

patients beds.

<100
101-200 .
201-300 ‘ ‘
-
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.5: Number of patient beds
Source: Author

Position of respondentsMore than 70% of the respondents were mainly advinative

managers and directors (e.g. Quality and LSS Masagile 15% were physicians.

Manager
(Administrat...

Management
Director...

Nurse

Doctor

Management
director...

Manager
(clinical)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.6: Job positions of respondents
Source: Author
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Current accreditation status of the hospital: All of the hospitals participating in the

pilot survey were accredited by Joint Commissidermational (JCI) while 75% of them
had won a local quality award. Less than 20% wsf@ 9001 certified.

I1ISO 9001
certified

Won a quality
local award

None of them

Other (please

specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.7: Current accreditation status of hofpita
Source: Author

LSS Level of implementation:All of the respondents reported that their hospitaie

currently implementing or implemented LSS before.

Not implemented

Implemented
before or...

Implemented
before but...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.8: LSS Level of implementation
Source: Author
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Length of LSS deployment:More than 50% of the hospitals in the pilot santdee
been implementing LSS for more than 4 years, whithhopefully provide in-depth

information once the main study in conducted.

” o -
4-6years _
7-9years
10 years or
over
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.9: Length of LSS deployment
Source: Author
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Areas of LSS implementation_at the hospital:The top three areas where LSS is

implemented at were Human Resources, clinical aospitel operations such as

admission processes. Other areas included custeeméce, finance and procurement.

Figure 5.10 shows the breakdown of the answers.

Finance

Customer
Service

Clinical

Procurement

Maintenance -
Hospital
Operations...

Human
Resources

0% 10% 20% 30% 40%

50% 60% 70% 80% 90% 100%

Figure 5.10: Areas of LSS implementation
Source: Author

5.2.2CSFs information

The pilot study collected information about the artance of 15 CSFs in supporting LSS

implementation. The following is a descriptive aisid of the results with regards to each

CSF question.

When it comes to Lean Six Sigma top Management Comtment to LSS: All of the

respondents (100%) agreed with this statement.eTal® shows the breakdown of the

answers.

Table 5.2: Top management CSF analysis

STRONGLY MODERATELY MILDLY

MILDLY MODERATELY STRONGLY TOTAL WEIGHTED

DISAGREE  DISAGREE DISAGREE AGREE AGREE AGREE AVERAGE
Top 0.00% 0.00% 0.00%  10.00% 30.00% 60.00%
Management are 0 0 0 1 3 6 10 5.50

fully committed
to performance
improvements
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When it comes to introducing and managing culture lsange with respect to Lean
Six Sigma: Majority of the respondents agreed with the stat@®0% while 10%
disagreed with the statement. Table 5.3 showsrskdown of the answers.

Table 5.3: Managing culture change CSF analysis

STRONGLY MODERATELY MILDLY MILDLY MODERATELY STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE DISAGREE AGREE AGREE AGREE AVERAGE
In general, 0.00% 0.00% 10.00% 30.00% 50.00% 10.00%
the 0 0 1 3 5 1 10 4.60
corporate
culture in
our
organization
supports
using Lean
Six Sigma.

When it comes to introducing and managing Lean Siigma resourcesOnly 60%
of the respondents agreed with the statement wiii%é disagreed with the statement.

Table 5.4 shows the breakdown of the answers.

Table 5.4: LSS resources analysis

STRONGLY MODERATELY  MILDLY MILDLY MODERATELY STRONGLY TOTAL WEIGHTED
DISAGREE  DISAGREE DISAGREE AGREE AGREE AGREE AVERAGE
Our hospital 30.00% 0.00% 10.00%  40.00% 10.00% 10.00%
has a 3 0 1 4 1 1 10 3.30
dedicated
budget for
Lean Six
Sigma

implementation

When it comes to linking Lean Six Sigma to customer Majority of the respondents
agreed with the statement 90% while 10% disagraddthe statement. Table 5.5 shows

the breakdown of the answers.

Table 5.5: Linking LSS to customer analysis

STRONGLY MODERATELY MILDLY MILDLY MODERATELY STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE DISAGREE AGREE AGREE AGREE AVERAGE

We select 0.00% 10.00% 0.00% 10.00% 0.00% 80.00%

and 0 1 0 1 0 8 10 5.40
implement

projects

with high

impact on

customer

and patient

satisfaction
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When it comes to introducing and managing Lean SixSigma organisational
infrastructure: This question introduced an attention trap by remerthe scale. Results
were mixed as 50% agreed while 50% disagreed. Tablshows the breakdown of the

answers.

Table 5.6: LSS infrastructure analysis

STRONGLY MODERATELY MILDLY MILDLY MODERATELY STRONGLY TOTAL WEIGHTED
AGREE AGREE AGREE DISAGREE DISAGREE DISAGREE AVERAGE
We adopt 10.00% 20.00% 10.00% 10.00% 30.00% 20.00%
the 1 2 1 1 3 2 10 3.90
creation
of cross-
functional
teams
within the
hospital

When it comes to aligning Lean Six Sigma projectotbusiness objectivesMajority
of the respondents agreed with the statement 90%e vill@% disagreed with the

statement. Table 5.7 shows the breakdown of theerss

Table 5.7: LSS alignment with business objectaealysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE

We target 0.00% 10.00% 0.00% 20.00% 20.00% 50.00%
Lean Six 0 1 0 2 2 5 10 5.00
Sigma

projects

that have a

direct

impact on

strategic,

financial or

operational

goals of

the

hospital

When it comes to aligning Lean Six Sigma projects ith our suppliers: Only 40% of
the respondents agreed with the statement whiledi®&greed with the statement. Table

5.8 shows the breakdown of the answers.

Table 5.8: LSS alignment with suppliers

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED

DISAGREE DISAGREE AGREE AVERAGE
We 20.00% 10.00% 30.00% 30.00% 0.00% 10.00%
involve 2 1 3 3 0 1 10 3.10
suppliers
in our
Lean Six
Sigma
projects
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When it comes to training and education related thean Six Sigma:All of the

respondents (100%) agreed with this statement.leTab shows the breakdown of the

answers.

Table 5.9: LSS training and education analysis

STRONGLY
DISAGREE

We 0.00%
consider 0
training

in Lean

Six

Sigma

principles

important

MODERATELY
DISAGREE

0.00% 0.00%

0 0

MILDLY DISAGREE

MILDLY AGREE

30.00%
3

MODERATELY AGREE

50.00%
5

STRONGLY

AGREE

20.00%
2

TOTAL WEIGHTED
AVERAGE
10 4.90

When it comes to usage of problem-solving and statical tools within Lean Six

Sigma: All of the respondents (100%) agreed with thisestant. Table 5.10 shows the
breakdown of the answers.

Table 5.10: Usage of problem-solving and statsticols analysis

STRONGLY MODERATELY MILDLY DISAGREE
DISAGREE DISAGREE
We 0.00% 0.00% 0.00%
use various tools 0 0 0

and techniques
during Lean Six
Sigma

implementation

MILDLY AGREE

20.00%

2

MODERATELY AGREE

40.00%

STRONGLY TOTAL WEIGHTED
AGREE AVERAGE
40.00%
4 4 10 5.20

When it comes to linking Lean Six Sigma to our emplyees: Majority of the

respondents agreed (80%) while 20% disagreed higlstatement. Table 5.11 shows the
breakdown of the answers.

Table 5.11: Linking LSS to employees analysis

STRONGLY
DISAGREE
Our 0.00%
employees 0
are eager
to
participate
in Lean
Six Sigma
projects

MODERATELY MILDLY DISAGREE
DISAGREE

0.00% 20.00%

0 2

MILDLY AGREE

50.00%
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MODERATELY AGREE

20.00%
2

STRONGLY
AGREE
10.00%
1

TOTAL

10

WEIGHTED
AVERAGE

4.20



When it comes to understanding Lean Six Sigma&i0% of the respondents agreed with

this statement while 30% disagreed. Table 5.1%shbe breakdown of the answers.

Table 5.12: Understanding LSS analysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED

DISAGREE DISAGREE AGREE AVERAGE
We fully 0.00% 20.00% 10.00% 20.00% 20.00% 30.00%
understand 0 2 1 2 2 3 10 4.30
the Lean Six
Sigma
methodology
(DMAIC)

When it comes to incentives linked to Lean Six Sigan 60% of the respondents agreed
with this statement while 40% disagreed. Table SH®vs the breakdown of the answers.

Table 5.13: LSS incentives analysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE

We use Lean Six 10.00% 0.00% 30.00% 30.00% 10.00% 20.00%

Sigma 1 0 3 3 1 2 10 3.90
accomplishments

as one of the key

measures for

managing

performance and

compensation

When it comes to communication linked to Lean Sixi§ma : This question introduced
an attention trap by reversing the scale. Only 3@¥¢ed while 70% disagreed. No issues
were identified with the attention of respondemtble 5.14 shows the breakdown of the

answers.

Table 5.14: LSS communication analysis

STRONGLY MODERATELY MILDLY MILDLY DISAGREE MODERATELY STRONGLY TOTAL WEIGHTED

AGREE AGREE AGREE DISAGREE DISAGREE AVERAGE
Our 0.00% 20.00% 10.00% 40.00% 20.00% 10.00%
organisational 0 2 1 4 2 1 10 3.90
communication
provides
information

about Lean Six
Sigma projects
and progress
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When it comes to measuring performance (Scorecarder dashboards) linked
to Lean Six Sigma:60% of the respondents agreed with this statemédriie wi0%

disagreed. Table 5.15 shows the breakdown of theexs.

Table 5.15: Performance linked to LSS analysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE

Lean Six 10.00% 10.00% 10.00% 40.00% 20.00% 10.00%
Sigma 1 1 1 4 2 1
results are

used as

tools to

manage

performance

that are

linked

to financial

measures

10 3.80

When it comes to my understanding of Lean Six Sigmalhis was another attention
trap or bogus question. As expected, the majoigggieed (80%) while 2 respondents
(20%) agreed. Table 5.16 shows the breakdown cdirtisevers.

Table 5.16: Own understanding of LSS analysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE

Lean Six 80.00% 0.00% 0.00% 0.00% 10.00% 10.00%

Sigma has 8 0 0 0 1 1 10 1.90
absolutely

nothing to do

with

healthcare

management

When it comes to Project prioritisation, selectionmanagement, and tracking linked
to Lean Six Sigma:All of the respondents agreed with the statemed@4d). Table 5.17

shows the breakdown of the answers.

Table 5.17: LSS project prioritisation,managemeatking analysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE

Our 0.00% 0.00% 0.00% 20.00% 40.00% 40.00%

project 0 0 0 2 4 4 10 5.20
selection

focuses on

poorly

performing

areas of

the

hospital
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Challenges/barriers for Lean Six Sigma deployment roimplementation: This

guestion allowed multiple selections. The top fibarriers reported were lack of
resources, internal resistance, unmanaged exmeatchanging business focus and
competing projects. Figure 5.11 shows the detadsdlts.

Internal
resistance

Poor project
selection

Lack of
resources

Change of
management

Lack of
tangible...

Competing
projects

Changing
business focus

Poor
training/coa...

Unmanaged
expectations

Lack of
leadership

Low employee
retention

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.11: Barriers to LSS implementation
Source: Author
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5.2.3Impact of LSS on Hospital Performance

Results show that the highest impact of LSS is mdyctivity improvement, waste
reduction and reduction in errors and defects. @mexs one attention trap question that
all respondents picked up, indicating a high lefehttention for this group. One or two

participants did not answer this question. Takl® Shows the breakdown of the answers.

Table 5.18: Impact of LSS on hospital performaacalysis

STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE

Outpatients’ 0.00% 0.00% 1.11% 66.67% 22.22% 0.00%

satisfaction 0 0 1 6 2 0 9 4.1
has

increased

Lead-time 0.00% 0.00% 0.00% 66.67% 22.22% 1M1.11%

for hospital 0 0 0 6 2 1 9 4.44
services has

decreased

Employee 0.00% 22.22% 22.22% 33.33% 22.22% 0.00%

satisfaction 0 2 2 3 2 0 9 3.56
has

increased

The turnover 1.11% 1.11% 1.11% 55.56% 11.11% 0.00%

rate of 1 1 1 5 1 0 9 3.44
employees

has

decreased

Productivity 0.00% 0.00% 0.00% 50.00% 37.50% 12.50%
has 0 0 0 4 3 1 8 4.63
improved

Number of 0.00% 0.00% 1.11% 33.33% 44.44% 11.11%

service 0 0 1 3 4 1 9 4.56
defects,

errors, or

breakdowns

has

decreased

The 0.00% 0.00% 37.50% 37.50% 25.00% 0.00%

competitive 0 0 3 3 2 0 8 3.88
position of

the hospital's

has

strengthened

If you are 100.00% 0.00% 0.00% 0.00% 0.00% 0.00%

actually 9 0 0 0 0 0 9 1.00
reading this

question,

then please

reply with

“Strongly

disagree

The waste in 0.00% 0.00% 0.00% 44.44% 44.44% 1.1%

our 0 0 0 4 4 1 9 4.67
operations

and

processes

has reduced
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5.2.4Results of LSS implementation

This Question asked respondents about their peocept the results of LSS. Although
the definition of classifies as successful wasdefined, more than 55% reported it was
successful or extremely successful. However, aroyddo reported that the

implementation was not significant. Table 5.19vwg&the breakdown of the answers.

Table 5.19: LSS implementation results analysis

ANSWER CHOICES RESPONSES
Extremely successful 1M1.11% 1
Successful 44.44% 4
Not significant 44.44% -
Negative 0.00% 0
Extremely negative 0.00% 0
TOTAL 9
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5.2.5Extent of LSS tools usage
The most frequent used LSS tools were 5-Why arglipsainstorming, cause and effect diagrams, chleekts, process mapping and flowcharts, projectazha
The following tools were also used: 5S, balancedesard, histogram, Measurement system analysi&A]MERT chart, Pareto chart, relations diagranagy®

Stream Mapping (VSM) and control charts. Figureshows the breakdown of the answers.
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Figure 5.12: The LSS tools usage extent
Source: Author
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5.2.6Ranking of CSFs

The results in this section broadly were as exgeat®l mentioned in the literature. The
questions sought the respondent's perceptionnmstef the importance of the CSFs. The
responses revealed the following top 7 CSFs: Tomddament involvement and
commitment, Availability of resources, understagdirof LSS methodology,
communication of information, management of cultaeteange, training and education,
applying LSS projects to business objectives. Edgui3 and Table 5.20 show detailed
results. One social desirability question (Do | Spst time?) was used in this set. Three
responses indicated that gossip is an important Tisd-author believes that this question
was not clear and may have confused the respondents

Leadership and Visible top

Management...
Availability of resources

(financial, time)
Understanding LSS
methodology

Gossip 5
4

Linking LSS to suppliers

Established Lean Six Sigma
dashboard

Communication of
information

Organisational
infrastructure

Management of cultural
change

Aligning L j
Linking LSS to customers |gn|.ng > p‘I’OJe.CtS to
business objectives

Incentive programme Training and education

Usage of problem-solving

and Statistical thinking...
Project prioritisation

selection, management,...

Linking LSS to employees

Figure 5.13: Radar chart for CSF ranking
Source: Author
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Table 5.20: LSS implementation results analysis

NOT VERY

IMPORTANT
Visible top 0.00%
management 0
involvement and
Commitment
Management of 0.00%
cultural change 0
Availability of 0.00%
resources 0
(financial, time)
Organisational 0.00%
infrastructure 0
Linking LSS to 1.11%
customers 1
Aligning LSS 0.00%
projects to 0
business
objectives
Linking LSS to 1.11%
suppliers 1
Training and 0.00%
education 0
Usage of 0.00%
problem-solving 0
and statistical
thinking and
tools
Linking LSS to 0.00%
employees 0
Understanding 0.00%
LSS 0
methodology
Incentive 0.00%
programme 0
Communication 0.00%
of information 0
Established LSS 0.00%
dashboard 0
Gossip at times 22.22%

2

Project 0.00%
prioritisation 0
selection,
management,
and tracking
skills

NOT
IMPORTANT

0.00%
0

0.00%

0.00%

22.22%

0.00%

0.00%

1.11%
1

0.00%
0

0.00%
0

0.00%

0.00%

0.00%
0

0.00%
0

11.11%
1

44.44%
4

0.00%
0

IMPORTANT

0.00%
0

1.11%
1

1M1.11%
1
22.22%

22.22%

22.22%

66.67%
22.22%

1M1.11%

44.44%

22.22%

44.44%
22.22%
44.44%
33.33%

33.33%
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VERY
IMPORTANT

22.22%
2

77.78%
7

33.33%

3

44 .44%

55.56%

55.56%

1.11%
1

55.56%
5

77.78%
7

33.33%
3

44.44%

4

33.33%

44.44%

44.44%

0.00%

44.44%

CRITICAL

77.78%
7

1.11%
1

55.56%
5

1M1.11%
1

1.11%
1

22.22%
2

0.00%
0

22.22%
2

1.11%
1

22.22%

33.33%

22.22%
2

33.33%
3

0.00%
0

0.00%
0

22.22%
2

TOTAL

WEIGHTED
AVERAGE

4.78

4.00

4.44

3.44

3.56

4.00

2.78

4.00

4.00

3.78

41

3.78

3.33

211

3.89



5.2.7Future of LSS

Around 80% indicated that LSS is growing in impade, while around 20% indicated
that LSS is becoming less important. Figure 5.laWshthe breakdown of the answers.

Becoming less
important

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Growing in
importance

Figure 5.14: Future of LSS
Source: Author

5.3 Summary and the final study questionnaire

The pilot study was not meant to draw conclusiamghe extent of LSS implementation

but to validate the data collection methods andstjipiles appropriateness and make
adjustments to the questionnaire. As a result efpiot study, the questionnaire was

modified to reflect the following:

» Social desirability questions were removed fromrtteen study questionnaire.

* One attention (bogus) question was retained in@eat

* The reverse scale ranking was kept in the CSFsefdr 2 questions.

* The question of LSS tools was removed to reducéetigth of the questionnaire.

» Since the study targets quality and LSS practiti®ine hospitals, the question on
staff position becomes redundant; hence, it wasovech from the final

guestionnaire.

Moreover, the pilot survey did not reveal any isswgth data collection methods or the
6-point Likert scale and validated the claritylod fquestions. Since the pilot study sample
came from the same main study population, the 1i@ pdot results were added to the

final main study results.
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As a result, the final study questionnaire was tgulaThe final questionnaire and

invitation email are included in Appendix H.

5.4 The main survey

The following sections present and discuss therges@ statistics, such as frequencies,
percentages and ranking according to weighted gesrao systematically and

meaningfully highlight any patterns or trends oé thurvey results in terms of LSS
application. Statistical Package for Social ScienN&PSS), SurveyMonkey built-in data
analysis and Microsoft Excel were used for quatitigadata analysis to generate the

charts.

5.4.1Response breakdown

The main research questionnaire was sent, as egglai sections 4.10.1 and 4.12.1. The
guestionnaire was managed using the SurveyMonlatfopin. Two weeks after the first
email batch, a thank-you/reminder email was semmally, another reminder was sent
after four weeks and another after 2 weeks. Theesapproach was used on social
platforms. After 12 weeks, the survey was closEde total collected number of

responses was 260. Table 5.21 summarizes the teallezsponses sources.

Table 5.21: Research sample response collectors

Response Collector Targeted Sample Total Responses
Email invitations 665 209
Social media and posts 41 41
Pilot results 10 10
Totals 716 260
Total Response rate 260/716=36.31%

Source: Author

5.4.2Response rate

Although researchers have different views on whan acceptable response rate, a 20-
40 per cent is considered acceptable in the fiéldperations management (Frohlich
2002). A review of different studies conducted he field of Lean Six Sigma or LSS
shows that a lower rate has been acceptable in studes. This is attributed to the fact
that the LSS field is relatively new. For exampad in similar LSS studies), Shah (2008)

158



had an 8.9 per cent response rate in his studyewfiliwi et al. (2017) had a response
rate of 25.5 per cent. Since this study is targetihE hospitals that have implemented
LSS as an approach to improve their processesyer lesponse rate was inevitable as
previous studies indicate that the implementatibb S has not been predominant in
developing countries (Albliwi et al. 2017; Aljab@25; Al-Sharif 2011; AlAomar 2012).
Hence, a response rate of 36.31% can be consiteteel decent (Frohlich 2002). It is
noted that this response rate covers both hospikes implemented and did not

implement the LSS.

5.5 Questionnaire results preparation and preliminary data processing

It is the norm that collecting data from survey$oitowed by conducting an exercise of
data cleaning and preparation for the analysissoie that the data is complete and free
from errors and other unintended omissions (Nackena Nachmias 1996). This process
emphasizes the need to ensure that the datadsaralireliable for subsequent PLS-SEM
analysis (Hair et al. 2017). Therefore, the follogvsections will discuss the missing data

analysis and non-response bias.

5.5.1Results, missing and discarded data

Table 5.22 summarises the breakdown of the receimddnissing responses.

Table 5.22: Responses breakdown
Total number of responses received 260

Incomplete responses (Respondents abandoned trey suirthe 69

initial stage after consent question)

Total usable responses 191
No. of hospitals that implements or implemented LSS 123
No. of hospitals that have not implemented LSS 65
No. of hospitals that have implemented LSS and édnaed 3
Missing responses (Respondents who did not answesstign 21
Q11 onwards while indicating they implemented LSS)
Discarded responses (Attention question Q25) 4
Missing values under hospital performance indicator 4
Valid sample size for PLS-SEM (123+3-21-4-4) 97

Source: Author
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When analysing data, a careful review of missing daould be conducted to ensure that
Type | error (the incorrect rejection of true nyipothesis) and Type Il error (the failure
to reject a false null hypothesis) are minimisedy(Ban 2015). In this study, the extent
of missing data was analysed. Further, the systsatiain of the missing data was also
examined to reveal if a considerable number ofaedpnts refrained from answering
specific questions, which may result in analysssies. The analysis showed that none of
the questions exhibited a high number of missirigasor showed systematisation. The
portion of respondents that abandoned the surviaeatitial stages (26.4%) did not pose
a problem as it is highly likely that the surveyched some respondents that were not
part of the target sample. Hence, they must haeadidned the survey after the first

guestion.

Regarding the assessment of the attention questidnke comparing specific answers
with the previous ones, four respondents appearejtee or strongly agree with the
attention question and maintained the same respaitisall other questions before and
after. This could demonstrate that these respoadeaite not attentive. Therefore, their
responses were not taken to account for the stuyher, a limited number of missing
values (four incidents) under the hospital perfarogaindicators were excluded from the
data.

5.6 Assessment of non-response bias

The study obtained a response rate of 36.31%. dlluw/s a question to be raised. Will
the group of non-respondents have answered théiguesire differently? According to
Lewis et al. (2013, p.330)Nonresponse bias in survey research can resulisteading

or inaccurate findings, and assessment of nonrespdimas is advocated to determine
response sample representativeriesblence, non-response bias test was conducted
considering the early and late respondents (Armgt@and Overton 1977). The valid
sample for PLS-SEM was split into two groups basethe dates on which the responses
were received to create early and late waves qioretents (Lambert and Harrington
1990). The first group was the responses that veexved early in the first 6 weeks (57)
and those received late in the last 6 weeks (44ya$ presumed that the questionnaires
returned late represented an approximation of egpandents. Selecting the CSFs ‘top

management commitment’ and ‘Project Prioritisatiselection, management, and
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tracking’ the independent T-tests (pair-wise) ussRSS were conducted for the means

of the two groups 0 and 1.

Group 0 represented the early responders and groggresented the late responders. As
shown in the Tables in Appendix L, the results ed®@ no significant difference between
the means of the two groups where the p-value$10@2826 ) were more than 0.05 and
hence the null hypothesis (Stating the two meaasegual) couldn’t be rejected- no
significant difference between the p-values oftthe groups, which amounts to less than
0.05. Hence, the analysis indicated that ther@isvidence of non-response bias in the

data, and as a result, hereof, the sample is cenesldepresentative of the population.

5.7 Descriptive statistics and analysis of results

A brief description of the data received was comediafter completion of the main
survey. SurveyMonkey and Excel graphing featureeewused to present and analyse
results. In the questionnaire, certain questionsweandatory, as shown in Table 5.23

that also shows the number of responses receivezhth question.

The guestionnaire contained 5 sections with 34tequres The first part of the survey was
dedicated to collecting information with regardstie demographics of the respondents.

Table 5.23: Questionnaire questions responses

Question # | Question topic # Answers
1 Consent to participate* 260

2 Hospital Location 150

3 Number of full-time employees* 191

4 Hospital Type* 191

5 Number of patient beds* 191

6 Accreditation status of the hospital* 191
7 The extent of LSS implementation* 191
8 No deployment barriers 64

9 Number of years implementing or implemented LSS 22 1
10 Areas where LSS is/was implemented at 121
CSF Section

11 Top management commitment* 101
12 Management of cultural change* 101
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13 Availability of resources (financial, time)* 101
14 Linking LSS to customers* 101
15 Organisational infrastructure* 101
16 Aligning LSS projects to business objectives* 110
17 Linking LSS to suppliers* 101
18 Training and education* 101
19 Usage of problem-solving and Statistical thigkamd tools* 101
20 Linking LSS to employees* 101
21 Understanding LSS methodology* 101
22 Incentive programme* 101
23 Communication of information* 101
24 Established Lean Six Sigma dashboard* 101
25 Attention question* 101
26 Project Prioritisation selection, managemerd, tascking* 101
27 Challenges for LSS implementation 99
Hospital performance indicators
28 1 Outpatients’ satisfaction has increased* 97
28 2 Lead-time for hospital services has decreased* 97
28_3 Employee satisfaction has increased* 97
28 4 The turnover rate of employees has decreased* 97
28 5 Productivity has improved* 97
28 6 The number of service defects, errors, ordoi@ans has 97
decreased*
28 7 The competitive position of the hospital hasrgjthened* 97
28 8 The waste in our operations and processedsdmsreduced* 97
29 Perception of LSS results* 97
CSF ranking
30_1 Top management commitment 103
30_2 Management of cultural change 103
30 3 Availability of resources (financial, time) 30
30 4 Organisational infrastructure 103
30 5 Linking LSS to customers 103
30 6 Aligning LSS projects to business objectives 031
30_7 Linking LSS to suppliers 103
30_8 Training and education 103
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30 9 Usage of problem-solving and statistical tiigkools 103
30_10 Linking LSS to employees 103
30 11 Understanding LSS methodology 103
30_12 Incentive programme 103
30_13 Communication of information 103
30_14 Established LSS dashboard 103
30_15 Project Prioritisation selection, managemeamd, tracking 103
31 Future of LSS within the hospital 149
32 Hospital name 65
33 Name and contact details if interested to gpete in the 32
semi-structured interview
34 Email if interested to receive the consolidae=iilts 66

*Mandatory question
Source: Author

The following sections provide the breakdown of risults.

5.7.1Location of hospitals surveyed

From Figure 5.15, it would suffice to infer thaethighest portion of the respondents
come from hospitals located in Abu Dhabi (62.67%)ofived by Dubai (30%). This

outcome is evident, given that these are the twstmoundant Emirates in the UAE, and
most of the hospitals are located there. Further,ttvo Emirates were the recipient of
most of the governmental funding. It was also ndiedl no responses were recorded from
one of the seven Emirates in the UAE, i.e. FujaiRérhaps the respondents in that

Emirates did not want to be identified.
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1.33% (2)

Ras al-Khaimah \

Dubai
30.00% (45)
Sharjah
3.33% (5) Abu Dhabi and
surrounding regions
Ajman 62.67% (94)
2.00% (3)

Figure 5.15: Breakdown of hospitals locations (N&)15
Source: Author

Figure 5.16 also shows the breakdown by locaticegfondents who indicated that their
hospitals are implementing or have implemented L&Sn the previous chart, the same
percentage weights hold with 65.69% for Abu Dhatl 80.39% for Dubai. Ras Al-
Khaimah and Ajman Emirates’ respondents indicdtatithey are not implementing LSS
in their hospitals. However, since it is not pokstb ascertain that the survey has reached
every hospital in these 2 Emirates or if resporslefdcted not to answer this question,

no conclusion can be made to rule out the deploymehese Emirates hospitals.

Umm al-Qaiwain
0.98% (1) \

Dubai

30.39% (31)
Sharjah Abu Dhabi and
2.94% (3) surrounding regions

65.69% (67)

Figure 5.16: Respondents by hospital location wiléments LSS (N=102)
Source: Author
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5.7.2Number of full-time employees

The findings showed that the majority of responsgl@rorked for hospitals with full-time
employees of more than 1000, as shown in Figuré. $4aving enough resources in a

hospital could be indicative of having ample resesrfor deployment.

less than 250
9.42% (18)

250 - 500
23.04% (44)
more than 1,000
48.69% (93)

501-1,000
18.85% (36)

Figure 5.17: Number of full-time employees (N=191)
Source: Author
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5.7.3Type of hospital

The graph in Figure 5.18 shows the total resporsd&néakdown by hospital type where
42.93% works in governmental hospitals and 49.218vksvin private hospitals.

Other (please
specify) \

7.85% (15

A government
hospital
42.93% (82)
A private hospital
49.21% (94)

Figure 5.18: Type of hospital (N=191)
Source: Author

Table 5.24 shows the results for hospitals impldmgi.SS. The implementation of LSS
In government hospitals was a bit higher when casgavith private hospitals (49.1%
vs 41.27%). Given the government policy to imprdwealthcare quality, it is not
surprising that public hospitals showed the higlpestcent of LSS implementation. The
UAE government dominant strategy focuses on quatgyambition to become a health
tourist destination and priority to funds allocatto improve the healthcare processes are
all drivers for adopting continuous improvement @aghes and could also explain this

higher percentage.

Table 5.24: Type of hospital that implements LSS

ANSWER CHOICES RESPONSES

A government hospital 49.21% 62
A private hospital 41.27% 52
Other (please specify) 9.52% 12
TOTAL 126
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5.7.4Number of patient beds

In this study, the number of patient beds was cagtas part of the demographic
variables. Using such data is helpful during datalysis and interpretation to better
understand the outcomes. The number of patient bedll be an indication of the

hospital size and its ability to allocate resourttegnable the launch of LSS initiative
where a hospital with more than 100 beds is consttiarge (Loux et al. 2005; Sjetne et
al. 2007). More than 70% of the respondents indatdhat their hospitals patient beds

were above 100, as shown in Figure 5.19.

<100
19.37% (37)

>500 '
19.37% (37) \ 8

301500 —
23.04% (44)

101-200
23.04% (44)

201-300 J
15.18% (29)

Figure 5.19: Number of patient beds (N=191)
Source: Author

Moreover, an examination of the breakdown of batcht@ Table 5.25 for hospitals who

implemented LSS draws a similar picture.

Table 5.25: Number of patient beds for hospital&ctvimplemented LSS

ANSWER CHOICES RESPONSES
<100 14.29% 18
101-200 16.67% 21
201-300 15.08% 19
301-500 30.16% 38
5500 23.81% 30
TOTAL 126
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5.7.5Accreditation and certification status

The highest number of respondents who participatethe study indicated that their
hospitals have Joint Commission International (Hegreditation, as shown in Figure
5.20. Some of these hospitals won local awards ewbihers had the ISO9001
certification. It is noted that many hospitals repd that they had both JCI and 1ISO9001.
It can be argued that the presence of quality ddeten/certification becomes a driver
and enabler to pursue LSS as many of these frankewemcourage a culture of
continuous improvement and allocation of trainedotgces to quality initiatives
(Devkaran 2014; Devkaran and O’Farrell 2015).

90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

10.00%

0.00%

JCl accredited ISO 9001 certified Won a local quality ~ None of them Other
award
H All hospitals (N=191) B Hospitals imlementing or implemented LSS (N=126)

Figure 5.20: Accreditation and certification status
Source: Author
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5.7.6Status of LSS implementation

The results below in Figure 5.21 indicated that enitvan two-thirds of UAE hospitals

implement some form of Lean, Six Sigma or LSS.

Implemented before
but abandoned \

1.57% (3)

Not implemented
34.03% (65)

Implemented
(whether currently
using or used
before)

Figure 5.21: Status of LSS implementation (N=191)
Source: Author
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5.7.7Primary reason for not deploying LSS

This question targeted hospitals which reportedttiey do not implement LSS. The top
three reasons for not deploying LSS in UAE hospitaére lack of leadership buy-in,
lack of resources and lack of information to dep{og. the Communication CSF) as
shown in Figure 5.22 confirming previous studiedb(ivi et al. 2014). Narrative

responses included the following commerits:is advanced’, ‘lack of motivation,

responsibility and accountability of key playersck of stability, and ‘We believe that
lean six sigma is not applicable in the medicdtfibecause in health care facilities we
are relay to the human interaction, hence lean sgma will be successful in the

organization rely on computerized system.’

Other (please

specify)
15.63%

Lacking resources
25.00%

Don't believe it
works
4.69%

Don't need it
7.81%

Lacking deployment Not enough
talent information to deploy
6.25% 12.50%

No leadership buy-in
28.13%

Figure 5.22: Primary reason for not implementingL(8l=64)
Source: Author
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5.7.8Number of years deploying or have deployed LSS

Respondents in hospitals that were implementinddmpnted LSS were asked about the
number of years they have deployed LSS. Figure3 Stibws that more than 85% of

hospitals have recently started LSS deploymertieridst 6 years. Only 9.84% reported
that they have been implementing LSS between 7aBsyé conclusion can be made that
the majority of UAE hospitals started LSS implenagioin in the last 10 years. Given that
Six Sigma started in the 1990s and Lean long befat this could be an indication that
LSS deployment in the UAE is still at its infancgnapared with the grand scheme of
quality improvement (e.g. ISO) in the UAE whereéhéts implemented longer than 25
years. This finding was similar to Alsmadi et aR0{2) who investigated the

implementation of Six Sigma in the neighbouring ¢gddom of Saudi Arabia and reported

that the majority of organisations started impletmgnSix Sigma in the last 1-7 years.

10 years or over
4.10% (5) \

7-9years

9.84% (12)

0-3 years
46.72% (57)

4-6years
39.34% (48)

Figure 5.23: Number of years for LSS deployment (122)
Source: Author
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5.7.9Hospital areas where LSS has been deployed at

Respondents in hospitals that implemented LSScateld the areas where LSS has been
implemented, as shown in Figure 5.24. The resuoltdiren the findings in the literature
(Antony et al. 2018) as most of LSS implementati@s conducted at hospital operations
(22.34%) followed by clinical (20.98%) and custonservice (16.62%) areas. Other
reported areas were Labs and quality control areas

- - Finance
Hospital Operations 6.54%
(e.9. Admissions) Human Resources
22.34%

10.63%

T Customer Service
7 63% 16.62%

Maintenance
5.72%

Procurement
9.54% Clinical
20.98%

Figure 5.24: Areas where LSS is implemented (N=121)
Source: Author
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5.8 Descriptive analysis of LSS CSFs

The following sections show the descriptive resofteespondents’ responses describing
the extent to which the CSFs are observed towa8# deployment in UAE hospitals.
The Tables in Appendix M show the detailed freqyesad percentages for the answers,
while Figure 5.25 shows the weighted average fohed the CSFs based on the views
of respondents at hospitals which are implemeritt8§. The author decided to consider
a threshold of 80% agreement (sum of strongly, maddly and mildly agree) as being
significant (Following the 80/20 rule) while any ES$hat scored less than 80% was
considered a problematic area. From a macro pbwiew, the top 5 existing CSFs were
linking LSS projects to customers and patientsiplestop management commitment,
aligning LSS projects to business objectives, tnginand education and usage of
problem-solving and statistical thinking tools. Tlees observed practices towards LSS
were the availability of resources, incentive pesgmes, organisational infrastructure,

linking LSS to suppliers and communication of imh@ation.
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Figure 5.25: The extent of CSF in UAE hospitals {8%)
Source: Author
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5.8.1Top Management commitment

The results confirmed previous research that tpstanagement commitment is one of
the top critical enablers for LSS deployment (Lamieand Antony 2012; Laureani and
Antony 2016). A high percentage of respondents exgréStrongly agree (46.53),

moderately agree (31.68) and mildly agree (13.863 top management practices
towards LSS existed in their hospitals as showiguire 5.26.

0.99% (1)

\ Moderately disagfee
3.96% (4)
Mildly disagree
2.97% (3)

Mildly agree
13.86% (14)

( Strongly Disagree

Strongly agree
46.53% (47)

Moderately agree
31.68% (32)

Figure 5.26: Top management commitment (N=101)
Source: Author
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5.8.2Management of cultural change

Respondents mostly agreed that their hospitalsadaptive to change (Strongly agree
(23.76), moderately agree (40.59) and mildly ag2&er4)) as shown in Figure 5.27. This
is a positive indicator that explained why many UAd&Spitals are ready to deploy LSS

initiatives amidst suitable conditions.

Strongly disagree

0.99% (1)
Strongly agree \ 2 ¢\ Moderately disagree
23.76% (24) b ,- 7 2.97% (3)

Mildly disagree

5.94% (6)

Mildly agree
25.74% (26)

Moderately agree
40.59% (41)

Figure 5.27: Management of cultural change (N=101)
Source: Author
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5.8.3Availability of resources (financial, time, etc..)

There was a mix of answers to this question. Bgoagkaking, respondents disagreed
that LSS programme was getting the needed resoi&tesngly disagree (12.87),
moderately disagree (4.95) and mildly disagree83§.as shown in Figure 5.28 . This
could be due to lack of management buy-in and wtaleding of the benefits of LSS.
This can be a serious issue for implementation m@ed to be addressed by UAE

hospitals.

Strongly agree
12.87% (13)

Strongly disagree
12.87% (13)

Moderately disagree
4.95% (5)

Moderately agree —_
16.83% (17)

—— Mildly disagree
16.83% (17)

Mildly agree /
35.64% (36)

Figure 5.28: Availability of resources (N=101)
Source: Author
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5.8.4Linking LSS to patients and customers

This factor scored the highest in terms of the exgrent percentage, where the agreement
percentage was above 95%, as shown in Figure Bt29is a good indication that UAE
hospitals are focusing on their patients/custoraedshence methodologies like LSS, that
mainly focus on the voice of the customer, will\sy appropriate and well supported
by this mindset.

Strongly Disagree
1.98% (2)

Moderately Disagree
0.99% (1)

Mildly Disagree
1.98% (2)

Mildly Agree
Strongly Agree 11.88% (12)
46.53% (47)
Moderately agree
36.63% (37)

Figure 5.29: Linking LSS to customers (N=101)
Source: Author

5.8.50rganisational infrastructure

A closer inspection of the results in Figure 5.806wed that this is a concern area for the
respondents where they reported weakness whemgsto organisational infrastructure

(e.g. collaboration of cross-functional teams)
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Strongly Agree

Strongly Disagree \
20.79% (21)

16.83% (17)

Moderately Disagree
16.83% (17)
Moderately Agree
21.78% (22)
Mildly Disagree
8.91% (9)

Mildly Agree J
14.85% (15)

Figure 5.30: Organisational infrastructure (N=101)
Source: Author

5.8.6Aligning LSS projects to business objectives

It is apparent from Figure 5.31 that the majorifytle respondents agreed that this
practice exists in their hospitals where improvenpeajects such as LSS are aligned with
business strategy and objectives. Linking LSS ptejt strategic objectives becomes an
enabler to LSS deployment where top managementeedise the value of running these

LSS projects to support the achievement of therosg#ion strategy.

Strongly Disagree
2.97% (3)

Moderately Disagree
2.97% (3)
4 Mildly Disagree

2.97% (3)

Strongly Agree )
41.58% (42) Mildly Agree
17.82% (18)
Moderately Agree

31.68% (32)

Figure 5.31: Aligning LSS projects with businesgegtives (N=101)
Source: Author
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5.8.7Linking LSS to suppliers

Figure 5.32 illustrates that 45% of the respondexsrted a weakness in this area where
they thought that their hospitals are not workirglwith their suppliers when it comes
to LSS deployment. Many argue that working with @igrs to improve the process
capability of supply chain operations is critical arganisational success. Hence, the
notion of involving suppliers in Six Sigma proje@nd selecting suppliers who have
implemented Six Sigma becomes a factor for LSS essful deployment (Desai et al.
2012).

Strongly Disagree
Strongly Agree 6.93% (7)
13.86% (14) \

Moderately Disagree
12.87% (13)
Moderately Agree —_ / |
12.87% (13) f

Mildly Disagree
/ 28.71% (29)

Mildly Agree

24.75% (25)

Figure 5.32: Linking LSS to suppliers (N=101)
Source: Author
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5.8.8Training and education

As shown in Figure 5.33, most of the respondemtsea that their hospitals are providing

suitable training and education towards improvemeitiitives and LSS. One should

note that training and education is a continuoosgss and not a one-time exercise. This

factor is critical to the success of LSS, where titaning of staff and specialised

personnel (The belt holders) becomes critical t& Ldkeployment. Furthermore, the

selection of team members for LSS projects anatdméent of the training programmes

should be carefully considered (Antony and Gupth820

Moderately Disagree
2.97% (3)

Mildly Disagree

4.95% (5)
Strongly Agree i
24.65% (35) — ?é{ggx/fg;e

\ Moderately Agree
36.63% (37)

Figure 5.33: Training and education (N=101)
Source: Author
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5.8.9Usage of problem-solving and statistical thinking@ tools

Figure 5.34 illustrates that many respondents agitest the use of problem-solving and

statistical thinking tools was quite supported &isible at their hospitals.

Moderately Disagree
3.96% (4)

Mildly Disagree
Strongly Agree e
32.67% (33) Mildly Agree

20.79% (21)

Moderately Agree
38.61% (39)

Figure 5.34: Usage of problem-solving and stassticinking and tools (N=101)
Source: Author
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5.8.10Linking LSS to employees

Most of the respondents agreed, as shown in Fig8ge that their hospitals are providing
enough awareness to their employees to undergtarnaenefits of LSS, how it relates to

their jobs and linking that to employee performasgstems.

Getting the buy-in and the understanding of emmsy® support the deployment of
continuous improvement initiatives is critical iacsess. It is suggested to use Six Sigma
accomplishments as the key measure for managerséiotmpance and compensation,
make Six Sigma training mandatory for promotionsidaration and to award monetary

bonuses based on the successful implementatiar 8igna projects (Desai et al. 2012).

Moderately Disagree
{ 2.97% (3)

/- Mildly Disagree
14.85% (15)

Strongly Agree
15.84% (16)

\

Moderately Agree —

26.73% (27)

AN Mildly Agree
39.60% (40)

Figure 5.35; Linking LSS to employees (N=101)
Source: Author
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5.8.11Understanding LSS methodology

Figure 5.36 shows that respondents reported adggiement that there is a support to
this practice at their hospitals. The understandirtgpw the LSS methodology (DMAIC)
operates and what are the specific phases and ttuatihave to be used is a critical
component in deployment. The lack of awarenesshderstanding both at the levels of
top management and employees could undermine tiodeveleployment process and

could become a significant barrier (Antony and Ku2@12).

Moderately Disagree
3.96% (4)
[T~ Mildly Disagree
Strongly Agree 5.94% (6)
30.69% (31)

— Mildly Agree
30.69% (31)

J

Moderately Agree
28.71% (29)

Figure 5.36: Understanding LSS methodology (N=101)
Source: Author
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5.8.12Incentive programme

As shown in Figure 5.37, respondents reported &weasence of this factor. Hence,
reviewing and updating the current human resousgstems to incorporate this critical
element towards LSS should become a priority forEURospitals. It is argued that
rewards and recognition provide motivation, suppanid boost staff morale, which in
turn will enhance their productivity and performan&uch an environment can be
supportive of LSS deployment (Antony and Gupta 30E&ployees who participate in
LSS deployment and projects should be incentivasxrdingly.

Strongly Disagree
/ 7.92% (8)

Strongly Agree
13.86% (14) \

Moderately Disagree
7.92% (8)

Moderately Agree —__
15.84% (16)

" Mildly Disagree
27.72% (28)

Mildly Agree /
26.73% (27)

Figure 5.37: Incentive programme (N=101)
Source: Author
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5.8.13Communication of information

From the data in Figure 5.38, it can be shown tlespondents reported weak
communication of LSS information at their hospitdlkis is another area of concern and
must be addressed by the top management. Commonigatequired to initiate cultural
change through frequent communication to the osgaiain’s staff on the benefits of LSS
and the status of projects. For example, earlyedfettive communication on the why
and how of Six Sigma will be critical to its sucseMoreover, explaining the difference
between Six Sigma and other quality improvemeiigitives and demonstrating the need
for Six Sigma in terms of benefits to the employged support the involvement and
buy-in of both top management and staff (Desail.e2@l2). One can argue that poor

communication may cause the teams to lose momeawuhmterest in maintaining LSS.

5.94% (6)

/ Strongly Agree

Strongly Disagree
17.82% (18) \

Moderately Agree
12.87% (13)

Moderately Disagree ——
12.87% (13)

~~ Mildly Agree
28.71% (29)

/

Mildly Disagree
21.78% (22)

Figure 5.38: Communication of LSS information (N£)0
Source: Author
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5.8.14Established LSS dashboard

Most of the respondents did not agree that thistjpe is being implemented at their
hospitals, as shown in Figure 5.39. Business pi@ogrs argue that it is hard to manage
and improve what you do not measure. Therefore,d@i8ities should be integrated into
organisational measures and tracked through saoieoca dashboards. Clear goals and
targets should be identified in a dashboard théinied to business performance and

customer needs.

Strongly Disagree
6.93% (7)

Strongly Agree
18.81% (19) \ Moderately Disagree

8.91% (9)

— Mildly Disagree
) 18.81% (19)
Moderately Agree — ’

19.80% (20)

\ Mildly Agree
26.73% (27)

Figure 5.39: LSS dashboard (N=101)
Source: Author
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5.8.15LSS Project prioritisation, selection, managementdtracking

When LSS projects are selected, a careful reviesmslucted to make sure that projects
are linked to organisational strategy, has a lmkustomer needs, has a financial impact
and feasible in terms of collecting data and cotmat within a reasonable time frame.
This practice includes developing project managerskilis for LSS staff to enable the
tracking of the projects. As shown in Figure 5#@, majority of the respondents agreed

that their hospitals are doing a good job in selgdtSS projects.

Strongly Disagree
2.97% (3)

Moderately Disagree
N?% (3)
Mildly Disagree

5.94% (6)

Strongly Agree
29.70% (30) T

—— Mildly Agree
22.77% (23)

Moderately Agree /
35.64% (36)

Figure 5.40: Project Prioritisation selection, mgeraent and tracking (N=101)
Source: Author

5.9 Challenges for LSS implementation

Respondents were asked about the challenges foirh@8mentation at their hospitals
(This question allowed multiple responses). As ghaw Figure 5.41, respondents
indicated that the top challenges for implementu&$ are lack of resources, internal
resistance, change of management (Which will resulower management support),

inadequate training and coaching and competingpts)j
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Figure 5.41: Challenges for LSS implementation (8)=9
Source: Author

Not surprisingly, these findings are consistenhyprtevious research conducted in similar
GCC countries (Alsmadi et al. 2012; Albliwi et @017). For example, Albliwi et al.

(2017) reported that following barriers for Saudabia organisations: time-consuming,
lack of leadership, lack of awareness of LSS bé&nédi the business, convincing top

management and internal resistance.

Other areas mentioned by respondents are quotédllews ‘Poor implementation’,

‘Projects that are too complex’, ‘(Lack) of owneifslof project leadership’, ‘We have
most of these projects done with the operationaklledone individually without
integrated approach’, ‘we lack management and leslip buy-in and ‘Lack of

awareness of the benefits of Six Sigma.’
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5.10Hospital performance indicators

An emerging trend with LSS studies is the investiga of the impact of LSS
implementation on organisational performance amgghlighting its benefits (Teo 2010;
McDonald and Kirk 2013; Antony et al. 2018; Shaé&d Moeller 2012; Lamine and
Lakhal 2018; Antony and Kumar 2012). The commorasithat are currently measured
in hospitals are related to customer or patienugodinancial improvement, operation
excellence, people, and compliance (Antony et@l82. In their comprehensive review
of LSS papers, the authors listed the top five benéhat could be translated into
indicators. These include patient satisfactioncpss speed (reduction of process cycle
time), revenue enhancement, cost savings, andtdefihaction, respectively). Although
these top five benefits account for 68% of theltbémefit categories, their ranking was

found to vary between the six continents in thelgiifAntony et al. 2018).

In this study, the respondents were asked to itelittaeir perception of 8 hospital
performance indicators adopted from the literatéirem a macro point of view with
regards to the most impacted hospital performande&ators in UAE hospitals, the
highest 3 areas were; waste reduction in operatr@asiction in the number of service
defects and errors followed by productivity incread/hat also stands out in the results,
is that both indicators relating to the impact &3.on employees perspective scored the
lowest. This may be explained by the fact that UA&s around 85% expatriate
population that exhibits continuous staff turnoveeeking better pay and job

opportunities.

The following sections show a descriptive analggishe responses. Table 5.26 shows
the detailed frequency and responses agreemeoepemwhile Figure 5.42 illustrates the
weighted average of the scores.
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Table 5.26: Hospital performance indicators results
MODERATELY

Outpatients’
satisfactiol has increase

Lead-time for hospital
services has decrea:

Employee satisfaction has
increase

The turnover rate of
employees has decrea

Productivity has improved

Number of service defects,
errors, or breakdowns has
decrease

The competitive position of
the hospital has
strengthene

The waste in our operation

and processes has been
reduce!

Source: Author

STRONGLY
DISAGREE

1.03%

1.03%

1.03%

5.15%

0.00%

0.00%

0.00%

0.00%

DISAGREE

3.09%

1.03%

1

10.31%

10

10.31%

10

3.09%

2.06%

3.09%

3.09%

MILDLY
DISAGREE

5.15%

7.22%

7

11.34%

11

30.93%

30

5.15%

8.25%

17.53%

17

6.19%

MILDLY AGREE

25.77%
25
28.87%
28
40.21%
39
34.02%
33
26.80%

26

23.71%

23

24.74%

24

20.62%

20
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MODERATELY AGREE

38.14%

37

37.11%

36

20.62%

20

13.40%

13

37.11%

36

36.08%

35

30.93%

30

41.24%

40

STRONGLY AGREE

26.80%

26

24.74%

24

16.49%

16

6.19%

6

27.84%

27

29.90%

29

23.71%

23

28.87%

28

TOTAL

97

97

97

97

97

97

97

WEIGHTED
AVERAGE

4.77

4.74

4.19

3.59

4.81

4.84

4.55

4.87
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5.10.10utpatients’ satisfaction

One of the key objectives of any continuous impmoget initiative is to enhance

customer satisfaction. When LSS is correctly degpdiy hospitals, it is expected to have
an impact on this indicator. The majority of respents in hospitals that have
implemented LSS indicated that LSS had a positiygaict on patients satisfaction. This
Is shown in Figure 5.43.

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%

10.00%

b
N
n
X

9 3.09%

>00% 1 03% =

0.00% — =
STRONGLY MODERATELY ~ MILDLY MILDLY ~ MODERATELY STRONGLY
DISAGREE ~ DISAGREE  DISAGREE  AGREE AGREE AGREE

Figure 5.43: Outpatients' satisfaction (N=97)
Source: Author
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5.10.2Lead-time for hospital services

Another main benefit from continuous improvemeitiatives such as LSS is the impact
on services lead time. As mentioned before, prospesd (reduction of process cycle
time) is an expected benefit when implementing lirsBealthcare (Antony et al. 2018).
The majority of respondents in hospitals that havelemented LSS indicated that LSS
had a positive impact on lead time for hospitaV®es. This is shown in Figure 5.44.
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Figure 5.44: Lead-time for hospital services (N=97)
Source: Author
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5.10.3Employee satisfaction

Being able to participate in improvement projeatsjate change and get recognised
increases staff motivation as argued by Antony Kodhar (2012) who studied LSS

implementation in NHS Scotland. In this studye thgreement percentage is not
considered high for this indicator, shown in Figbré5. This result raises concerns on
the level of staff engagement within continual ioy@ment initiatives and whether they

feel there is a benefit for them. i.e. ‘What’s firfidr me’ factor.
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Figure 5.45: Employee satisfaction (N=97)
Source: Author
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5.10.4Turnover rate of employees

This indicator scored the lowest by respondentshasvn in Figure 5.46. The issue of
turnover in GCC countries is a complex one, and meeds to consider other factors,
including the transient nature of GCC jobs and keapatriates continuously move in and

out of this region.
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Figure 5.46: Employee turnover (N=97)
Source: Author
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5.10.5Productivity

When asked if LSS implementation improved operatisith no increase in resources
(i.e. productivity), the majority of respondentslitated a positive response, as shown in
Figure 5.47.
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Figure 5.47: Productivity improvement (N=97)
Source: Author
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5.10.6Number of service defects, errors or breakdowns

This indicator was ranked'®by respondents with the majority indicating thetvice
defects, errors and breakdowns have decreasetipas sn Figure 5.48. This is good
news when measuring the impact of LSS on operations
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Figure 5.48: Number of service defects, errorsreakdowns (N=97)
Source: Author
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5.10.7The competitive position of the hospital

When quality improves, service errors reduce, &ael ltime for services decrease (e.g.
Waiting times), it is expected that patient andteoer satisfaction increase, and as a
result, the hospital image and reputation in theketaimproves. When asked if LSS
implementation had an impact on the competitivetjprsof the hospital, the majority of
the respondents agreed, as shown in Figure 5.49.
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Figure 5.49: Competitive hospital position (N=97)
Source: Author
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5.10.8Waste in operations and processes

This was the number one reported indicator by nedeots, as shown in Figure 5.50. The
waste concept can be easily seen in many hosgtmexample, new medication orders
written during rounds arrived late, patient waitingER, nurses looking for supplies or
conducting unneeded or excessive tests (DelliFraina. 2010; Stanton et al. 2014).
When LSS in implemented in healthcare, the wastddvoe identified and then reduced
or removed. This is easily observed, and hends, one of the immediate and visible

positive signs of LSS success.
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Figure 5.50: Waste in operations reduced (N=97)
Source: Author
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5.11Perception of LSS impact

This question was answered by respondents at htspihere they are implementing or

have implemented LSS. A high percentage of respasdadicated that the results of

LSS implementation were either extremely succegdfub9%) or successful (53.61%),

as shown in Figure 5.51. None of the respondeptated that LSS had a negative impact

confirming earlier previous positive responses &ELimpact on hospital performance

indicators.

Extremely
successful

Not significant
26.80% (26) \
19.59% (19)

Successful
53.61% (52)

Figure 5.51: Perception of LSS impact in UAE haasi{N=97)
Source: Author
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5.12CSF ranking

Figure 5.52 illustrates that the top 5 CSFs rewkalehe survey were top management
commitment, availability of resources, training aalication, management of cultural
change, project prioritisation, selection and tmagkskills.When this study results were
compared to the top global CSFs reported in tlegaliire (Antony and Gupta 2018;
Albliwi et al. 2014; Antony et al. 2018; Patil et. 2017), it was noted that top
management commitment and leadership ranks as dh#&ber one CSF for LSS

successful deployment in all these studies.
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Figure 5.52: Ranking of CSFs for UAE healthcare 183)
Source: Author
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Furthermore, the findings of this study CSFs ragkmrrored those of previous literature
findings observed in Sreedharan et al. (2018) vewi4 1 peer-reviewed papers focusing
on CSFs of various Cl initiatives such TQM, Leaix Sigma and LSS across different
sectors (Shown in Table 5.27). It is illustratedttthe most important success factor was
the top management commitment shadowed by trairgogymunication, employee
involvement, customer focus, culture (Managementcuoiture change), teamwork,

supplier focus and organizational infrastructure.
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Table 5.27: Common factors of LSS

S. No. Critical success factors TQM Lean Six Sigma Lean Six Sigma
1 Top management commitment ' L L I
2 Training and education I v v I
3 Communication - - I -
4 Customer focus 1 ” v 74
5 Organizational culture d I I 1
6 Employee mvolvement - % e -
7 Teamwork v v L v
8 Supplier focus - e -
9 Understanding tools and techniques %4 e 1

10 Organizational infrastructure L~ e

Source: (Sreedharan et al. 2018, p.3496)

The top 5 identified CSFs, shown in Figure 5.52irthfer supported the findings of
Albliwi et al. (2017) for Saudi Arabia organisat®where the researchers reported the
following top 5 CSFs : training and education , hognagement commitment and support,
availability of resources, project selection andomtisation and communication.
Although the ranking of these CSFs may differ dligfrom the CSFs in this study due
to various reasons, many CSFs were common. Thisiavasrprise as the UAE and Saudi
Arabia share similar cultural and demographicatdra

Similarly, this study findings further supported tAny et al. (2018) results revealed in
their recent systematic review of 68 papers relatesix Sigma in healthcare across the
six continents. However, the researchers’ findisgewed some differences in the
ranking of CSFs from one continent to another, pbtypdue to different maturity levels

of Six Sigma in their countries. For example, tyg@ CSF in North America, Europe and
Australia was management involvement and commitnielidwed by organisation

culture, cultural change, communication, trainiciggtomer focus, and understanding Six
Sigma tools. Interestingly, Asia respondents didraport management involvement and
commitment within the top five success factors apbrted understanding of Six Sigma

tools as the number one factor.
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5.13Future of Lean Six Sigma

Respondents indicated a positive outlook when aakedt their perception on the future
of LSS where 82% indicated that LSS is growingmportance, as shown in Figure 5.53.
This presents an excellent opportunity for LSS theake practitioners to hone on the
skills needed to deploy LSS and employ suitable&aorks to ensure the sustainability
of these initiatives. Moreover, it presents reseangportunities for academics to pursue
validating deployment models to improve the suco#4sSS projects.

Becoming less
important

18.79% (28)

Growing in
importance

81.21% (121)

Figure 5.53: Future of LSS in UAE hospitals (N=149)
Source: Author

5.14Summary

There are a number of findings in this chaptestfiresults showed that most of the
implementation of LSS occur at hospitals locatedhie two largest UAE Emirates,

namely Abu Dhabi and Dubai. This could be due ®fttt that the two Emirates host
most of the UAE population and further tends to getst of the support from the

government and private investors.

Second, the following 5 CSFs were reported byréispondents for UAE hospitals: top
management commitment availability of resourcesning and education, management
of cultural change, project prioritisation, seleatand tracking, usage of problem solving
and statistical thinking tools and understandin In¥ethodology. These results mirrored
numerous global studies results (Sreedharan 2048; Hilton et al. 2008; Albliwi et al.
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2014; Al-Balushi et al. 2014). Additionally, theneas an agreement with the top CSFs
in neighbouring Saudi Arabia, according to Alblieti al. (2017). This study findings
slightly differed from the results of a recent mwviof LSS in global healthcare by Antony
et al. (2018) which identified the following top ES understanding of Six Sigma tools
and techniques, management involvement and commitme&ommunication,
organization infrastructure and culture, trainimggtient focus and cultural change.
However, the ranking of these CSFs varied when ewetpacross the six continents
reviewed in the same paper. It could be argued tthetgeography (i.e. culture, the
maturity of quality systems, job dynamics, etc.)ao$tudy have some impact on CSFs

ranking.

Third, the UAE healthcare challenges were similaewcompared to other sectors and
geographies when it comes to deploying LSS. Reshlisved that the major challenges
for LSS in UAE hospitals were predominantly centmdlack of resources, internal
resistance, change of management, inadequatengAinaching and competing projects.
These challenges aligned with the literature (Ablet al. 2017) that identified the
following LSS implementation challenges: time-camsugy, lack of resources,
unmanaged expectations, lack of awareness aboutbkB8&its and lack of training or
coaching. Moreover, this study findings agreed vAtitony et al. (2018) where they
identified the following top challenges: availatyilof data, cultural issues, resistance to
change, the sustainability of results, insufficissgources, inadequate knowledge of Six

Sigma, the complexity of current practice and latleadership commitment.

Fourth, respondents indicated that the most impauwbspital performance indicators as
a result of LSS were: waste reduction in operaticgguction in service defects and errors
and increase in productivity. These results agreil previous literature on hospital

measures discussed earlier in section 2.9.1. Téssne surprise as UAE hospitals follow

international guidelines and regulations when ihes to performance indicators.

Fifth, respondents reported that 22.34% of the If§ects were at the hospital’s

operations areas (e.g. administration) followectlyical areas (20.98%) and customer
service areas (16.62%). This was an encouragingt r@s hospitals seem to implement
LSS in areas linked to business objectives andmasts, both being CSFs for LSS. These
findings are aligned with the findings from Albliwet al. (2017) where the researchers
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reported that LSS in Saudi Arabia was implementecustomer service, administrative
processes and production processes noting thatghuly was conducted in different

sectors and was not limited to healthcare.

The next chapter will present quantitative and iaiale analysis. The PLS-SEM
analysis and the testing of the measurement andtstal models are presented to draw
conclusions on the validity of the proposed hypsése Also, the analysis of the

interviews is presented.
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CHAPTER 6: QUANTITATIVE AND QUALITATIVE ANALYSIS

6.1 Quantitative analysis : PLS-SEM

The next sections outline the methods and prekentesults of the PLS-SEM analysis.
A PLS-SEM model is composed of two parts, nameéy dhter (measurement) model
consisting of the relationships between the indisatind the latent variables, analyzed
by composite factor analysis, and the inner (stmatf model consisting of the
relationships between the endogenous and exogédaieums variables, analyzed by path
analysis (Hair et al 2017). The generalized stmgcof each path diagram is outlined in
Figure 6.1, where the rectangular symbols reprakerindicators (i.e., the questionnaire
item scores measured with Likert scales); the syaibols represent the latent variables
(i.e., the constructs quantified as an exact limeanbination of the indicators computed
by composite factor analysis); = the standardised loading coefficients computed b
composite factor analysis, ranging from 0 to 1; frd standardized path coefficient
representing a standardized partial regressiorficeeit or f weights, ranging from -1
through 0 to + 1. Because the questionnaire itaresaeflected multiple interchangeable
facets of each construct, using indicators thaeveenceptually and statistically related
to each other, and subject to measurement erroagise they represented the perceptions
of the respondents), all of the latent variablesendefined as reflective (Hair et al. 2017;
Howell et al. 2007). Therefore the reliability avalidity of each reflective variable had

to be evaluated.

[ p ]
— j—

Exogenous variable Endogenous variable

Figure 6.1: Generalized structure of a path diagram
Source: Authofadapted from (Hair et al. 2017))

6.2 Sample size
Although there was a total of 101 respondents, th@fespondents’ questionnaires were
excluded as the respondents did not answer thetioppeson hospital performance.

Therefore, the total sample size used in PLS-SEM @& The results of a power
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analysis, using the method described by Hair e(24117) indicated that to achieve
adequate power (0.8) assuming a conventional tEvahtistical significance (0.05) and
weak effect size (R= 0.25) the minimum required sample size shoul8®eTherefore,
the sample size of 97 exceeded the minimum regeinénand so the analysis was not

underpowered.

6.3 Content validity

As advanced earlier in chapter 2, a thorough liteeareview was conducted to establish
the content validity of proposed constructs; hethediterature review served as a source
of identification of the proposed models, and tbatent domains of each construct and
a number of models were proposed. Thus, the conédidity for the four constructs was

established based on theoretical considerations.

6.4 Data distribution

PLS-SEM is a non-parametric method, and therefbee empirical data collected to
operationalize the latent variables or construotsschot necessarily have to be normally
distributed; however, excessive non-normality nmdlate the standard errors when using
the results of bootstrapping to test for the diatiksignificance of the path coefficients.
Therefore tests for normality were conducted. T&bleshows that all of the indicators
measured in the survey, based on a sample size®&MN deviated significantly and very
strongly from normality, indicated by p <.001 tbe Kolmogorov-Smirnov and Shapiro-
Wilk tests (Saunders et al. 2009). The reasonherdieviations from normality was that
the majority of the respondents tended to agrekedaems; therefore most of the scores
ranged from 4 and 6 (as exemplified by the frequetfistribution histograms for the
indicators selected to operationalize Hospital ¢terince indicators in Figure 6.2).
Although PLS-SEM does not require the distributitm®e normal, this may still affect
the conclusions and need to be taken into congideria further analysis.
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Table 6.1: Tests for normality of indicators

Indicator Kolmogorov-Smirno\ ShapircWilk
Statistic df p Statistic df p

STMC 267 97 <.001 .78¢ 97 <.001
SMCC 241 97 <.001 .86¢ 97 <.001
SAOR 224 97 <.001 .903 97 <.001
OLLC 257 97 <.001 737 97 <.001
SOIN 191 97 <.001 .882 97 <.001
SABO 267 97 <.001 75¢ 97 <.001
OLLS 164 97 <.001 931 97 <.001
TTED 24z 97 <.001 .84(C 97 <.001
TUPS 241 97 <.001 .84z 97 <.001
TLLE 222 97 <.001 .902 97 <.001
SULM A7¢E 97 <.001 .87C 97 <.001
TIPR 14¢ 97 <.001 .93C 97 <.001
SCO| A7z 97 <.001 927 97 <.001
OESD 152 97 <.001 .924 97 <.001
OPP¥ 234 97 <.001 .852 97 <.001
HPAS 234 97 <.001 .85¢ 97 <.001
HSLT 219 97 <.001 .873 97 <.001
HEMS 212 97 <.001 .90¢ 97 <.001
HEMT A7z 97 <.001 .93C 97 <.001
HPRI 228 97 <.001 .86¢ 97 <.001
HNSD 224 97 <.001 .86¢ 97 <.001
HWAR .20% 97 <.001 .89¢ 97 <.001
HICP 254 97 <.001 .85¢ 97 <.001

df: degrees of freedom- Source: Author
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Figure 6.2: Examples of skewed frequency distrdngiof indicators
Source: Author

6.5 Evaluation of the measurement models
In PLS-SEM analysis, it is critical that the measuent model or the outer model is tested
to meet certain requirements with regards to riiigband validity. The following

sections will present more details on the evalumabibboth model types.

6.6 Reliability of the measurement models

In PLS-SEM the evaluation of the reliability of theeasurement model for reflective
measures is evaluated on the basis of the coleectiability measure, composite
reliability, as well as on the basis of each of vheables' individual reliability (Hair et
al. 2017).

6.6.1Composite reliability

Composite reliability is a measure of the interc@bsistency which is suitable for PLS-
SEM studies. According to Hair et al. (2017), cosip® reliability values below 0.60
indicate a lack of reliability while other reseaect such as Nunnally and Bernstein
(1994) argued that composite reliability value® @0 to 0.70 are regarded as acceptable
in explorative research. In this study, a compasgliability coefficient greater than 0.70
was assumed to indicate internal consistency ligtigmeaning that the items used to

measure the latent variable were uniformly relateelach other.
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6.6.2Loading reliability

It is essential to assess the reliability of eakcthe variable within the model by means

of the individual correlations between the varigbénd their theoretically associated

latent variable. The literature calls for an adeguarrelation between the variables and
the respective latent construct to ensure thdatkat construct is reflected in the selected
variables. The reliability of the individual variak is evaluated on the basis of how much
each of the variables loads on the latent constrilitair et al. 2017; Hair et al. 2012).

Hair et al. (2017) suggested removing variable$ waadings between 0.40 and 0.70 if
the removal leads to increased composite religl@hid no loss of validity. Nevertheless,
according to Hair et al. (2017), variables withdoms below 0.40 should be eliminated
from reflective scales as the correlations mighsiescribed to coincidences instead of
true identifiable relations.

6.7 Validity of the measurement models

To assess the validity of the measurement modelefiective models, an examination
needs to be conducted via the measures of convergkdity and discriminant validity
(Hair et al. 2017).

6.7.1Construct validity

Construct validity measures if construct indicatacsurately measure what they intend
to from the perspective of relationships betweemstroicts and their relative indicators.
One may describe construct validity as the sendicators as a whole that covers the
construct concept. Construct validity is assessedugh convergent validity and

discriminant validity.

6.7.2Convergent validity

Convergent validity, indicated by the Average Vada Extracted (AVE), examines if
the indicators of latent variables are highly clated with these variables or measures
the extent to which the indicators explained theéawvee in each latent variable. The AVE
must be higher than 50%, which is the critical shiidd to ensure that the indicators
explained most of the variance in the latent vaeiatHair et al. 2017). If the AVE is less
than 50%, then most of the variance was due toorandeasurement error, and the latent

variable is not a valid representation of a meduingonstruct. Convergent validity is
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also indicated by the factor loading coefficienit®.( the correlations between each
indicator and the latent variable). Indicators wahdings less than about 0.50 could be
eliminated because the correlations might be siltrto coincidences instead of a

systematic relationship (Hair et al. 2017).

6.7.3Discriminant validity

Discriminant validity means that the latent varesblvere conceptually distinct and that
the indicators differentiated between individuateta variables. In this study, the
discriminant validity was assessed using the Fbtracker's criterium and cross-

loading for variables, as explained earlier inrtiethodology chapter.

In summary, the quality criteria used to validdte measurement model were: sample
size, data distribution, composite reliability, gergent validity, and discriminant
validity, using the methods described by Hair et(aD17) and Fornell and Larcker
(1981). If a model could be validated using thérael quality criteria, then the second
phase of the analysis is justified, including thaleation of the structural model, based
on the analysis of the path coefficients arfdvRlues, and the testing of the associated
hypotheses. However, if the defined quality crédenie not satisfied, and the measurement
model could not be validated then it is not juabfe to interpret the path coefficients or

R2values of an invalid model or to test any hypotBesssociated with that model.

Following a discussion of the methods to test tiebility and validity of the models,
the results of PLS-SEM are presented in two stagesfirst stage involved the validation
of the measurement model, and the second stagkl@uvthe evaluation of the structural
model. SPSS 20 and SmartPLS 3.0 were used foadatgsis.

6.8 Composite reliability results

Table 6.2 shows that all of the latent variablesdusy Models A, B and C had good
internal consistency reliability, reflected by Comsfie Reliability Coefficients greater
than 0.8 (ranging from 0.831 to 0.926).

6.8.1Average Variance Extracted (AVE) results

Table 6.2 shows that most of the latent variabgesiun Models B and C had good lower

than the critical threshold value, indicating tttas latent variable may have inadequate
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convergent validity. The next section will disctise procedure to address the low AVE
convergent validity, reflected by AVE greater ththe critical threshold value of 50%.
However, the AVE values for the STO CSFs in ModeBAand C (shown ibold) were.

Table 6.2: Composite Reliability/ AVE Latent Varlab in Models A, B, C before exclusion

Model | Latent variable Composite AVE
Reliability | (%)

A STO CSF 0.92¢ 38.8%
Hospital Performant 0.89( 61.2%

B Strategic CSF 0.73¢ 37.2%
Tactical CSF 0.851 58.9¥%
Operational CSF 0.83( 55.9%
Hospital Performant 0.92¢ 61.2%

C Strategic CSF 0.73¢ 36.5%
Tactical CSF 0.85: 59.(%
Operational CSF 0.83( 56.1%
Hospital Performant 0.92¢ 61.0%

Source: Author

6.8.2Factor Loadings and Discriminant Validity

Table 6.3 presents the composite factor loadings the indicators selected to
operationalize the two latent variables in Modela&,well as the cross-loadings of the
indicators for each variable. The loadings for ithéicators selected by the author to
operationalize each latent variable were greatan time cross-loadings for the same
indicators on the other latent variable; therefoiiee two latent variables were
conceptually distinct. Moreover, Fornell-Larcketues are presented in Table 6.4. As a

result, discriminant validity is confirmed.

The loadings for each of the 8 indicators seletianperationalize Hospital Performance
in Model A were all greater than the threshold eabf 0.5. These results satisfied the
quality criteria to confirm the convergent validity Hospital Performance as a latent
variable in Model A. In contrast, the loadings fbrof the 15 indicators selected to

operationalize STO CSFs (OPPS, SCOI, and SOIN) lessethan the critical threshold

value of 0.5 (0.448, 0.077, and -0.049 respectjvélxclusion of OPPS, SCOI, and SOIN

factors from Model A improved the AVE to 47.0%.
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Table 6.3: Factor loadings for Model A

Indicator: Hospital Performan STO CSF
HEMS 0.827 0.55¢
HEMT 0.733 0.54¢
HICP 0.796 0.531
HNSD 0.835 0.38:
HPAS 0.749 0.511
HPRI 0.854 0.53¢
HSLT 0.694 0.39¢
HWAR 0.757 0.35:
OESLC 0.45: 0.800
OLLC 0.49¢ 0.691
OLLS 0.34¢ 0.733
OPP¥ 0.27( 0.448
SABO 0.34¢ 0.558
SAOR 0.41: 0.719
SCO| 0.00¢ 0.077
SMCC 0.44( 0.736
SOIN -0.08¢ -0.049
STMC 0.447 0.616
SULM 0.40¢ 0.617
TIPR 0.37¢ 0.614
TLLE 0.37( 0.616
TTED 0.46¢ 0.692
TUPS 0.50( 0.766

Note: Indicators highlighted ibold were selected to operationalize the latent varg&able

Source: Author

Table 6.4: Fornell-Larcker for Model A

Hospital

performanc STO CSF
Hospital performanc 0.782
STO CSF 0.62€ 0.623

Source: Author

Moreover, the exclusion of three variables is pmesth that it will not severely damage
the content validity. According to Hulland (1999)VE values above 40% or 50% can
be considered appropriate. Hence, the author, dgivanthe Composite Reliability is
above 60% for STO CSFs and the closeness of thateghdhVE to 50%, decided to
accept Model A for further evaluation (Fornell drarcker 1981). In Models B and C,
only the variables SCOI and SOIN were deemed fatusion as the STO CSFs AVE
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values increased to 51.8% and 50.1% respectiveilg Wbeping the OPPS variable as its

loading was very close to 0.5.

Similarly, Tables 6.5, 6.6, 6.7, 6.8, 6.9 and Gi€sent the factor loadings and Fornell-
Larcker values for the indicators selected to apamalize the latent variables in Models
A, B and C respectively. The loadings for eacthefindicators selected to operationalize
the latent variables were all greater than thecafithreshold value of 0.5. The loadings
for the indicators selected by the author to opematize each latent variable were greater
than the cross-loadings for the same indicatorthermther latent variables; therefore the
latent variables were conceptually distinct, ansicdininant validity was confirmed.
These results satisfied the quality criteria teiptet and justify the testing of hypotheses
for Models A, B and C.

Table 6.5: Factor loading for Model A after excusiof OPPS, SCOI, SOIN

Hospital
Indicator: Performanc STO CSF
HEMS 0.827 0.55¢
HEMT 0.733 0.54¢
HICP 0.796 0.52¢
HNSD 0.836 0.38¢
HPAS 0.748 0.507
HPRI 0.854 0.53:
HSLT 0.692 0.38¢
HWAR 0.759 0.36:
OESLC 0.45: 0.809
OLLC 0.49¢ 0.69
OLLS 0.34¢ 0.745
SABO 0.34¢ 0.548
SAOR 0.41: 0.717
SMCC 0.44 0.738
STMC 0.447 0.61
SULM 0.40¢ 0.622
TIPR 0.37¢ 0.618
TLLE 0.36¢ 0.625
TTED 0.46¢ 0.701
TUPS 0.49¢ 0.76

Note: Indicators highlighted ibold were selected to operationalize the latent varg&able
Source: Author
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Table 6.6: Fornell-Larcker for Model A after renabwof OPPS, SCOI, SOIN

Hospital
performanc STO CSF

Hospital performanc 0.782
STO CSF 0.628 0.686

Source: Author

Table 6.7: Factor loadings for Model B
Indicator P;%S‘rrr)rztaagc Operational Strategic Tactical
HEMS 0.826 0.430 0.525 0.517
HEMT 0.732 0.488 0.533 0.448
HICP 0.797 0.448 0.466 0.522
HNSD 0.836 0.296 0.354 0.389
HPAS 0.749 0.523 0.475 0.391
HPRI 0.854 0.462 0.454 0.528
HSLT 0.695 0.366 0.361 0.356
HWAR 0.757 0.284 0.372 0.292
OESD 0.453 0.838 0.668 0.676
OLLC 0.497 0.816 0.597 0.483
OLLS 0.349 0.786 0.596 0.621
OPPS 0.270 0.499 0.407 0.319
SABO 0.346 0.435 0.684 0.365
SAOR 0.412 0.628 0.814 0.482
SMCC 0.440 0.574 0.850 0.534
STMC 0.447 0.633 0.663 0.365
SULM 0.404 0.445 0.548 0.661
TIPR 0.374 0.495 0.458 0.701
TLLE 0.369 0.508 0.423 0.743
TTED 0.468 0.579 0.532 0.775
TUPS 0.500 0.591 0.634 0.844

Note: Indicators highlighted inold were selected to operationalize the latent varsable
Source: Author

Table 6.8: Fornell-Larcker for Model B

Hospital performanc Operatione Strategi Tactica
Hospital performanc 0.782
Operatione 0.542 0.747
Strategi 0.57¢ 0.76¢ 0.720
Tactica 0.564 0.711 0.67€ 0.768

Source: Author
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Table 6.9: Factor loadings for Model C

Hospital Operational Strategic Tactical
Performanc CSF¢ CSF¢ CSF¢
HEMS 0.827 0.436 0.541 0.518
HEMT 0.740 0.496 0.536 0.450
HICP 0.787 0.434 0.470 0.519
HNSD 0.822 0.280 0.348 0.388
HPAS 0.765 0.505 0.454 0.389
HPRI 0.845 0.445 0.458 0.525
HSLT 0.702 0.352 0.350 0.354
HWAR 0.750 0.280 0.368 0.290
OESD 0.456 0.862 0.670 0.676
OLLC 0.504 0.774 0.559 0.482
OLLS 0.357 0.825 0.612 0.622
OPPS 0.276 0.470 0.388 0.316
SABO 0.345 0.421 0.658 0.359
SAOR 0.417 0.633 0.810 0.484
SMCC 0.443 0.576 0.837 0.534
STMC 0.456 0.616 0.580 0.361
SULM 0.405 0.466 0.645 0.660
TIPR 0.374 0.508 0.490 0.711
TLLE 0.371 0.526 0.463 0.752
TTED 0.469 0.588 0.552 0.765
TUPS 0.500 0.592 0.656 0.840

Note: Indicators highlighted inold were selected to operationalize the latent varsable

Source: Author

Table 6.10: Fornell-Larcker for Model C

Hospital
performance | Operationeé | Strategi Tactica
Hospital performanc 0.781
Operatione 0.53¢ 0.749
Strategi 0.581 0.757 0.713
Tactica 0.563 0.722 0.71C 0.768

Source: Author

6.9 Evaluation of the structural models
After validating the measurement models, the stmnattmodels A, B and C were
evaluated. The aim of the evaluation was to pratiietrelationships between the latent

variables.
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6.9.1The coefficient of determination (B

The R value can show the influence value of the exogsmauiable to the endogenous
variable. In PLS, R represents the amount of variance in a spedifitwgenous latent
construct that is explained by the exogenous latariibles pointing at this construct
(Chin 2010). The Rvalue of 0.75 shows a strong model; 0.50 indicate®derate model,
while 0.25 indicates a weak model (Hair et al. 20¥While Cohen (1988) suggested that
the values of Rabove are 0.26 considered substantial, valueseabd3 are moderate,

whereas values between 0 to 0.02 are weak.

In this study, bootstrapping with 5000 random sufjdas was conducted to estimate the
mean and standard error (SE) of each path coeffii¢. If the t-test statistic (where t =
B/SE) was> 1.96, then th@ coefficient was significantly different from zeab the 0.05

level of statistical significance (Hair et al. 201

Table 6.11 shows the computedwRlues for the endogenous variables. TRedRues
indicated a less than moderate (< 0.5) effect $methe prediction of Hospital
Performance in Models A, B, and C3(R0.388, 0.394, and 0.291 respectively). In Model
C, the effect sizes were also more than moderapeedict Operational effects (0.521)
and Tactical CSFs (0.504).

Table 6.11: Rvalues for Models A, B and C

Model R?
Hospital performanc | Operational CSF | Tactical CSF
A 0.388
B 0.394
C 0.291 0.521 0.504

Source: Author

6.9.2Path coefficients

Table 6.12 presents the results of the t-test®terchine if the mean values of the path

coefficients were different from zero at the 0.8&dl (indicated by t > 1.96).
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Table 6.12: Analysis of path coefficienfy for Models A, B and C

Model | Hypoth| Path Sample | Bootstrap| SE | t Hypothesis
esis B Meanp Decision
(N=97) | (N=5000)

A HP STO CSFs— 0.623 0.642 0.065 | 9.539 Path
Hospital supported
performance

B H1 Strategic CSFs— 0.306 0.321 0.151 2.021* Path
Hospital supported
performance

B H2 Tactical CSFs— 0.282 0.275 0.129 | 2.183* Path
Hospital supported
performance

B H3 Operational CSFs 0.106 0.113 0.128 | 0.828 Path
— Hospital not
performance supported

C H4 Strategic CSFs— 0.710 0.725 0.046 | 15.597* | Path
Tactical CSFs supported

C H5 Tactical CSFs— 0.722 0.730 0.065 | 11.105* | Path
Operational CSFs supported

C H6 Operational CSFs 0.539 0.557 0.071 | 7.646* Path
— supported
Hospital
performance

Note: * p <.0.05 for the t-test statistic
Source: Author

A t-test statistic greater than 1.96 provided leditevidence to support the research
hypotheses (H1 to H6) in combination with tifeRlues, which measured the effect sizes
(Hair et al. 2017). No null hypotheses were acakpterejected by interpreting the p-
values, following the formal statement issued by #&merican Statistical Association
asserting that it is impossible to prove that d hypothesis is true or false through the
interpretation of dichotomized p-values as the nitage of p-value does not measure the
size of an effect or the importance of a resuld, tat by itself, a p-value does not provide
a good measure of evidence regarding the validitg model (Wasserstein and Lazar
2016; McShane and Gal 2017).

For Model A, the hypothesis that STO CSFs predidtespital performance was

supported. For Model B, the hypotheses that Sti@a@gFs and Tactical CSFs predicted
Hospital performance was supported, whereas thethgpis that Operational CSFs
predicted Hospital performance was not supportediddel C, where the relationships

between the CSFs were assumed to be sequentidiypiogheses (i.e. Strategic CSFs
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predicted Tactical CSFs, Tactical CSFs predicteer&@tjpnal CSFs, and Operational
CSFs predicted Hospital performance) were supporiddels A and C were superior
to Model B because all their associated hypotheses supported.

6.10Moderation analysis

Moderation analysis was conducted using the gemedamoderator model outlined in

Figure 6.3 (Jose 2013). The moderating effediecthg the effect of a moderator on the
strength and direction of the correlation betwe@nealictor and an outcome is indicated
by the path coefficient between the interactiomtépredictor x moderator) and the
outcome. In this study, the predictor is STO CSkgile the outcome is Hospital

performance. The four potential moderators evathatsing the ‘Create moderating
effect’ procedure in SmartPLS were Hospital JCreditation status (1 = Yes or 0 = No),
Hospital size, measured by the number of beds, ikébsppe: 1 = Governmental or 0 =

Private, and ISO 9001 certification status (1 = ¥e® = No). The moderating effect is
assumed to be significant at the 0.05 level iftthesst statistic is > 1.96. The other two
paths in the model (between the predictor vs thieame, and the moderator vs the
outcome) were assumed to be conceptually andtstalig irrelevant (Jose 2013). The

results of the moderation analysis are presentdclne 6.13.

Predictor
Moderator - Outcome
Maderating
~ Predictor - effect
X
Maoderator

Interaction term

Figure 6.3: Generalized moderator model
Source: Author: Adapted from (Jose 2013).
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Table 6.13: Moderation analysis
Predictor | Moderator Outcome Sample| Bootstrap| SE t Decision
B Meanp
(N=97) (N =
5000)
STO JCI Hospital -0.010 -0.011 0.177 | 0.055 | Not
CSFs accreditation performanc Significant
status e
STO Hospital size Hospital 0.206 0.182 0.146 | 1.413 | Not
CSFs performanc Significant
e
STO Hospital type Hospital 0.132 0.113 0.115 | 1.151 | Not
CSFs performanc Significant
e
STO ISO Hospital -0.031 -0.033 0.101 | 0.301 | Not
CSFs certification performanc Significant
status e

Source: Author

Table 6.13 clearly illustrates that all of the $ttstatistics were < 1.96, implying that JCI
accreditation status, Hospital size, Hospital tygreJ Hospital size were not significant
moderators of the relationship between LSS STO GBHsHospital performance at the
0.05 level.

The Smartpls analysis graphs for Models A, B, C #me moderators' analysis are

included in Appendix N.

6.11 Summary of quantitative results

The above sections examined the proposed modelhain@dssociated hypotheses. There
are a number of key findings. In Model A, the hypsis for LSS STO CSFs impact
organizational performance (e.g. hospital perforceamvas supported, explaining 38.8%
of the variance in hospital performance. The resufiported that LSS has a positive
impact on organizational performance which is wydelported in the literature (Alosani
and Yusof 2018; Ali et al. 2016; Zagloel et al. 80%ilva et al. 2018; Lamine and Lakhal
2018; Sabry 2014).
concluded that the UAE healthcare sector couldfitednem LSS implementation.

Similar to other empirical ggdin other countries, this study

Interestingly in this study, the factors ‘communica’, ‘organizational infrastructure’
(e.g. cross-functional teams) and ‘project selectprioritization and tracking’ were not
significant and hence were dropped from model Atwease its discriminant validity,
while ‘project selection, prioritization and tranky variable was maintained for the other

models. Model B explored if LSS CSFs individual Sii@mes contributed to hospital
220



performance. Results showed that Strategic andicBacCSFs impacted hospital
performance, explaining 39.4% of the variance ispital performance while the impact
of the Operational CSFs was not supported. Modél€: hypotheses were supported by
statistically significant path coefficients (p <B)0 including practically significant
coefficients of determination?Reflecting more than moderate effect sizes (> @%re
50.4% of the variation of Tactical element was axpd, and 52.1% of the Operational
element was explained while 29.1% of the hospiaiqggmance variation was explained
in this model. This confirmed a sequential linkiw8trategic factors supporting Tactical

factors that support operational CSFs leading tepital Performance.

A significant contribution from this study is thatonfirmed the positive impact of LSS
CSFs on hospitals performance while proposing a seguential path model showing
the relative interdependence and significant lirkween STO CSFs and hospital
performance. Few researchers attempted to studyesggl models. For example, the
study of Lamine and Lakhal (2018) examined the setal relationship between Six
Sigma management practices (e.g. Top managemenmitm@nt and support,
infrastructure practices (e.g. Training and teankyvand core practices (e.g. Six sigma
structured approach) leading to organizational @uts (e.g. organizational
performance). However, their study was in a différeontext and geography. This
becomes a vital finding where a sequential relatigm between the CSFs was

established.

Finally, there was no statistical evidence to iatkdhat JCI accreditation status, Hospital
size (in terms of the number of hospital beds),gitastype, and ISO 9001 certification
status had a moderating effect on the relationblejpveen STO CSFs and Hospital

performance.

6.12 Qualitative Interviews analysis
In addition to complementing the quantitative fimgs, the interviews helped to explore
the extent of LSS implementation, barriers to immatation, factors that supported the

implementation, areas of implementation, the imp&tiSS and hospitals measures.

The sample population for the interviews includetdBE healthcare quality and LSS
professionals from 7 UAE hospitals. This sample sias considered adequate, as larger
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sample sizes or population is not required for ergibry qualitative research (Boddy
2016; Green and Thorogood 2009; Guest et al. 2006).

6.13Interviews findings and discussion

The next sections present the results from thetéhiilews in order of importance, as
mentioned by the interviewees. The intervieweesitipms and hospitals details are
shown in the Table in Appendix | where the code) (iMas given to each of the

interviewees to reference the quotes below.

6.13.1LSS implementation barriers

Various barriers to LSS implementation surfacedriuthe interviews. In the views of
the interviewees, the barriers obstructed the laudeployment or sustainability of LSS
at their hospitals. These barriers are classifiemtwo categories: common themes where
several interviewees discussed the issue and thdiVithemes where one interviewee

strongly expressed his/her opinion on the respediarrier.

Common themes:

Lack of top management involvement and support

Several interviewees indicated that the lack ofrtgmagement involvement and support
when deploying LSS could affect its succegsu will always have a problem if there is
no involvement of the facility head and concernaittheads if you are not involving them
you cannot get any response. Always involve theke, their support with you, then you
go with that. If you are not involving in any prag, then none of the programmes can
succeed.’ (18)The existence of top management is perceived émlimportant milestone
while deploying LSS methods as it's a testameinihei commitment; however, the lack
of such support could affect its consequent sucagsdbserved by one interviewee.

‘My observation has been for 11 years in UAE. Aad know, how many things
I've done, and how many lectures and how manyitrgihdelivered. the number
one support are the front line, and the number blekage and delay and
inhibitors are not the leadership but the top leasthép’ (15)
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Furthermore, the lack of knowledge among top mamage is another barrier that was

reflected during the interviews.

‘So our number one resistance was leadership. Asd culture of leadership. And
the most important reason for this is a lack ofwlealge. They simply didn't know
what is lean and what is Six Sigma, you know, amat would it add as a value. So

they were extremely sceptical.’(15).

One of the interviewees also mentioned that inktatmf top management is another
challenge facing UAE hospitals, effectively hineeyithe success that could be oriented
by LSS methods.

‘We have, you know, change, lots of changes ineleshgp within the hospital and
at all levels. So, this may affect, you know, ik@®r because you have today you
start something with one leader, he's changing toowa So, you have to start

again and again.’ (16)

Another issue is the accessibility of top managdmed functional leaders. One of the
interviewees explained that their lack of acce$igibpresented issues during LSS

implementation.

‘I have to chase every leader within those departsnenrelease their staff and, you

know, make them dedicated and committed to thegird(I2)

Therefore, there are 4 focus areas to overcome whemes to top management support.
They include involvement, knowledge of LSS methodgland its benefits, stability and

accessibility.
Lack of understanding of statistics

Some interviewees argued that the lack of statisknowledge was a major challenge
for LSS implementation. One interviewee describsthg advanced statistical tools in

her hospital as talking Chinese in an Arabic hapit

‘We don't have good statistical knowledge in owgaization so to use advanced
statistical tools, it will be like talking Chinegean Arabic hospital.’ (11).
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One of the interviewees posited that in the UAE, [tk of staff statistical knowledge
might stem from the fact that the healthcare sest@if come from different countries

and educational backgrounds.

‘I believe the maturity of LSS will be a challengecause we have 47
Nationalities, people coming from different schooldearning, nurses coming
from India, from the UK, from Pakistan, from alltimaalities people working in
quality are not too many people in hospitals clahipeople are not statistically

oriented * (11).

‘| attended a couple of sessions now because sinc@rsity we do not take or

work in statistics. Every time you to refresh ymemory.’(16)

It can be argued that a certain level of statisknawledge and understanding is required
to implement Six Sigma methodology and utilise saitée tools like process capability

and control charts. Such a lack of understandimgoegome a barrier.
Lack of resources

Some of the interviewees mentioned that the lackesburces, such as time, staff or

funds, could lead to serious issues during LSSayepént.

‘So any problem comes to think on these linestioogm the problem, because we
are talking about resources, right. So there's alsva resource crunch in an

organization.’ (12)

The lack of software to analyse statistics is agotihallenge, as reported by one of the
interviewees. This issue could relate to the lackesources (e.g. Funds) to purchase

statistical software licenses.

‘The other obstacle that we don't have the analysisvare. For example, if |
want to utilize software for six sigma , | dorétk it, | have to get it from outside
like Minitab which was for available for a shortrpmd of time.’ (16).
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Another interviewee indicated that it was diffictidt get clinical staff (physicians and
nurses) who were willing to give their time to pefdate in LSS meetings, in
consideration with the usual requirements of tfodis.

‘Six Sigma requires a lot of resources and dedddime, and you will not get
clinical people to get more involved you will getree of the nurses and front line
staff. But you cannot get physicians working irséhols and dedicating time to

you including meetings.’ (11)

One of the major reasons that hinder the commitnoéntlinical staff is due to the
perceived burden they may experience. LSS pragéitidcan get better collaboration by
identifying projects that will satisfy clinical $tdby improving the efficiency of processes
that would benefit them. A stakeholder analysidwaih appropriate communication plan
could be useful at the outset of the project (Caltet al. 2005).

Not Linking LSS to financial benefits

Various interviewees mentioned that the lack ofrawass about the connection between
LSS processes and relative financial benefits pasibarrier that may result in poor
support from management and staff. There is a bekiance for the success of LSS

projects if it is effectively linked with organisahal savings or avoidance cost.

‘The third thing is it has always been challengindink quality improvement to
money, and that has been an ultimate challengausecthe problem is | can put
a figure on problems, patient complaints, patiéimd a lawsuit, you know, you
at the end of the year, you can say, Well, | paasé patients that much to settle
the lawsuits | had to do those discounts for timsyrance denied me this, so you
can put a figure but how can how, but how can yaugpfigure on all the things
that you prevented it from happening?’ (12).

However, it would be difficult to quantify some peots projected financial benefits. As
a result, the challenge would be to estimate an ju®fgct benefit by attaching a dollar

value to it, as explained by one interviewee:
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‘How can | prove to my managers that because dhtarvention prevented 60-
70 medication errors. Okay, how can | get to thgtife?. And even if | got the

figure and how can | put a dollar value on them?2)(

It is apparent that practitioners share the sameeros as academics when it comes to

the challenges of measuring financial benefits {Sziral. 2018).
Lack of communication and use of jargon
The lack of communication on LSS projects is mergtbby one of the interviewees:

‘We have big gaps in communication. So that waethar improvement
initiative...‘l don't think they know enough aboutheSix Sigma.’ (13).

Resonating with the same concept, using jargon (&§ acronyms terminology) during
communication could hinder the message of the itapoe of LSS and its benefits as

one interviewee explained:

‘Avoid jargon (In Arabic don't be philosophical) yoknow use simple
(language).... and the third thing and | wrote it the paper is avoid jargon.
Avoid Kaizen, avoid Lean, just say no waste, mzennaste, you don't get more
efficiently meaning that we're looking at the diffemess and resources Hey,

that's how | did that.’( 15)

Some interviewees felt that the lack of advertisolg LSS projects could lead to
confusion. For example, sharing success storielsS& implementation among local

hospitals could encourage them to implement theesaithin their hospitals.

‘..more advertising on the (LSS) projects that wéoae. We don't know what's
happening in the hospital. Sometimes, unless wel &slow quality department
has now been advertising the KPIs, But still, wa'dknow what are the quality

improvement projects that are happening.’ (17)

‘We didn't (know of) have any hospital that has@téd Six Sigma that a role
model that everybody replicates or everybody sgekthink this is what is

missing.’ (11)
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‘We have to identify and show them some exammit&lly. We have to show
always some success stories, really easy flowingy& have to do some pilot
study with one big unit Yes, you go with one depant you do a small pilot study
and show them this all implemented so people cailyegeplicate in their
units.’(18)

When it comes to communication, hospital staff wanise simple language. They want
to see success stories of LSS in other hospitalshesirs so they can validate the benefits

of LSS programmes.

Individual themes:

Resistance to change

Other barriers included resistance to change, &ik8onsidered a change programme
that challenges an organisation on how it operatelsapplies new methods. According

to one of the interviewees:

‘And some people who have been around for quithieywthey don't even want
to learn something new, and they say it has beakimgy you know, why, why
change the people honestly, would say, Oh, he'sandwvants to show his impact

so he is bringing something new.’ (12)

In organisations, changes alter the behaviour opleetowards learning or adopting a
new style for the functioning of an organisatiotafSwant to understand the impact of

these changes and if they bring something new.

Lack of data and poor data collection methods

One interviewee reported that the lack of data poat data collection methods was a

barrier when implementing LSS:

‘I'd start with the, with the critical element oving a proper data collection
analysis system, because, you know, we're livirgworld that is pretty much
data-driven. And now data is referred to as the aemience. So, so if you don't
have the data you will be or as good as a blindanigation and data is tricky,
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you know that. It can be analyzed, in so many waysghlight this or that, but,
but, in Lean Six Sigma it is very critical to haaerery robust data collection
system and analysis system.’ (12)

The mentioned barrier has been highlighted in weristudies as one of the top barriers
in different continents (Antony et al. 2018). If B8S project does not have quality data

available, it's probable that the entire projeajmhifail.

6.13.2LSS CSFs

Interviewees were asked about the proper behaviowsspport the deployment of LSS
at their hospitals. The following sections will peait the detailed findings and indicative
statements for these factors. Figure 6.4 capturesnumber of citations that were
mentioned with reference to these factors providimge rank for the importance of these
factors (The author counted multiple citations lné same CSFs within interviewees
transcripts hence the frequency number was hiditzer the number of interviewees, i.e.
8). Closer inspection of the charts shows thatm@pagement commitment and training
and education are the top factors. These seenmpfmsaumany previous studies results.
The following sections will discuss some of theseF€ and their meaning within the

context of UAE hospitals.
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Figure 6.4: CSFs citations during interviews
Source: Author
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Top Management commitment and leadership

Although, various studies mentioned that the commaiit and leadership of top
management is one of the most crucial factors duii8S deployment (Albliwi et al.

2014; Sreedharan and Raju 2016; Brun 2011; Desdi 2012), these studies may not
provide clear examples on on how top managememmostuand leadership are exhibited.
While the results of the qualitative analysis irs tstudy resonated with these findings, it
presented a more in-depth analysis of what is dgdefrom top management. For

example, interviewees said:

‘...the most important factor is what the leaderdseas a message and behaves

on a daily basis.’ (18).

‘..the leadership is involved into the day to dand the quality Council, which
the leadership participate in it, the CEO group fi@pates in the quality council

where all the quality initiatives, the performanoeasures, also presented’ (I8)

‘..leadership commitment is very important. comraittrand buy-in of the, of the
concept now, you know, our leadership commitmegt#dity and patient safety
is very high.’ (16)

‘All the leadership is very much pro-quality imgement.’ (12).

These results showed that hospital leadership neessnmunicate daily with regards to
guality programmes, including LSS. Some interviesvadributed the success of their
LSS programme to the daily involvement of the leskigp throughout the LSS

programme and not just during the initial few stag&dditionally, the presence of the
quality council, formed from senior management merspcould play a significant role

in supporting LSS. Interestingly, this point wassea by Juran in his early teachings
(Juran et al. 1999). Also, the results reported ldedership support is expected from all

leadership levels in the hospital and not just fmme leadership level.
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Training and Education

One interviewee described the journey on how thastexd LSS by offering training on
PDCA, which created a natural transition into Signsa DMAIC.

‘We started educating people about this PDCA. S0, mee should start when we
are going for the Six Sigma we met, we need toatduice people the process the
DMAIC, we need to explain how to do DMAIC, whaBiRPOC all these things.
we need to educate the people then we come upideds to implement it

correctly.’ (18).

Hence, having an education programme in place wite realm of an organisation is
critical. For successful implementation of Lean &id Sigma, many tools have to be
learned. The success of LSS significantly depempds whe learning of the staff and its

effective usage during the DMAIC phases as allugethe following interviewees:

‘And then they also need to have good skills in gesimlike, analytical skills,

basically. So education and training is critica(l4)

‘Continuous training is very important; you needémind people about utilizing
these tools.’ (16)

‘Second thing is there should be enough resouroes &n educational point of
view because to link it back to what | mentionemj ghould have a very strong

educational program or enough resources to sengleefor training outside. *

(12)

It is essential for the employees to have soundvieaige about problem-solving and
statistical tools to execute LSS projects in aecive manner . It is also apparent that
education and training are linked by the availaépibf resources (e.g. funds) and top

management support.
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Employee involvement

Many interviewees attributed the success of th88 initiatives to employee engagement
and buy-in. Once the employees realise the benefitsSS programmes, they can

effectively participate in the projects. One intewvee said:
‘Employee engagement, that's most important th{i).’

One of the major challenges in the realm of a haks to acquire a cross-functional
team, belonging to different levels of staff anld geescriptions, willing to work together.
There are administrators, nurses and physicianE\{@4 et al. 2005), and it's a task
getting them all engaged with a streamlined motineorder for an LSS programme to

work, all levels need to be involved, as describg@n interviewee.

‘Yes. doctors, nurses, paramedics, non-clinicaffsteembers, everyone, so we
would (Involve) touch 564 people out of this 140that time for the training and
so what we tried to do with we have, you knowefit engagement programs.’
The success lies in the commitment of the pedqpie.’

An Interviewee reported that staff involvement mss during the early stages of LSS
programmes which will allow its smooth launch amgldyment is needed.

‘most important thing that we took care of thatpeéd attention to that to involve

everybody in the planning stage, not the impleniemastage like as we were
planning, we invite everybody to be with us andtalk about their needs
everybody acknowledges that change has to be dgng.’

Project prioritisation, selection and tracking

One interviewee said that the hospital uses amekix to select projects during the initial

stages of LSS that usually provide focus throughioeientire project cycle.

‘And based upon risk management and a two by tataxmokay, and things like
that, and high volume problems and, you know, higkfailure.” So defining then
measuring the magnitude of the problem, how bighe problem is, then

analyzing. So what are the analytical tools to Isedj and also this week to
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discuss the group exercises, we took some exaoffleslive projects, what they

are going through, so actually, those 18 are gahgad at the same time.’(14)

‘And most important is the choice of the area wwrkmplementing success.
Because if you are planting a tree with the wroat sl tell them make sure you
chose this based on the priority grid and | usuadgommend the 1987 Mayo

Clinic engineering department priority grid.” (15)

A number of tools can be used to select projedsdban their focus on risk, the scope of
problem and areas of implementation. One intervéeeuged a healthcare priority grid in

the selection process as described above.

In one case, the interviewee thought that breakiggorojects into smaller ones could
enhance the success of LSS projects.

‘You can't boil the ocean. They want to fix evanghand want it quickly, in the
three months tomorrow. Okay, this is | hope youeagihis is my number one
because if you're not prioritising, you're losing5)

Attempting to ‘boil the ocean’ is an impossiblektalsut if broken into small pieces that
could get the job done. This is an important skept heeds to be considered during the

project scoping and selection process.

Another interviewee emphasised the concept of lgasi@ar measures and indicators in
hospitals to identify the areas of concerns whictld help in choosing the appropriate

projects:

‘We previously do measure turnaround time foradtund reports. And it was
when we started putting it into a picture so stafh actually see the picture, it

was all red. So then the alarm bell started going {13)

Established LSS dashboard

Business practitioners argue that it is hard to aganand improve what you do not

measure (Kaplan and Norton 2005). One of the irdemes postulated that the presence
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of indicators to measure the performance of thgept@ould enhance the success of LSS

methods:

‘We ask every department to submit two quality owpment projects annually .
Okay, but we are still not successful in that ardhad a chance last year doing
the KPI. So we have now a very nice KPI dashbodrd)’

Another interviewee said that the success of LS#iked to clear project tracking by

assigning responsibilities to LSS team members.

‘Give them specific responsibilities and accounitibs and the KPIs so that we

have to comply with that.” (13)

Management of cultural change

Deploying an LSS programme requires cultural chamgeorganisational transformation
in mindset. Thus, an organisation must transforrd amdergo a significant
‘psychological change’ which could lead to the ssscof an LSS programme. One
interviewee asserted that hospitals need to aseisseadiness for change and make use
of a change deployment framework such as Kottest®ps (Kotter 2012) to establish the

urgency of change while deploying LSS programmes.

‘Assessing organisation for readiness for chandeeys And | don't know about
criteria that are objective, and | can learn frorawy Yeah, and how do you know
that in the sense of urgency that Kotter talks @abpeaople don't see it, because

they don't see they say, we've been doing it ttme seay. why change?’ (15)

Another interviewee said there is a need to asaigmternal change agent or catalyst for
LSS.

‘It needs more internal Change Catalyst, someonecaveinitiate change and

maintain it as well.” (16)

Various interviewees mentioned that it is critital the staff to understand the need to
change and its relative impact on them. If thef $$abn board for a change, LSS projects

will have better chances of success.
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‘People (say) that we've been doing the same thaity would you want to
change, | mean, the usual story change is reafficdlt. And some people are in
the comfort zone, and they have certain people mgpnm and trying to change
often challenging, And this is why if you can g@ne wins, you get a couple of

successes and actually get that to spread inteyria#it actually helps.’( 13)

‘As you know, change when it happens to have hge tbrough several stages,
and several, and even if we do the change, we theestaff let them buy into the
new process and not be resistant. So this is anatiygortant aspect, like the
management support and resistance to change.’( 17)

Aligning LSS to business objectives

Having a clear alignment between the vision/hotpttategy and the LSS programme is
critical to the success of LSS projects as it givegortance to these projects. Various
interviewees signified the importance of the comioecbetween strategy from LSS

programmes.

‘You need strategic guidance, and that would floabpbly from the vision of the
organization. And that would require a high-levebdysis of what are we going
to focus on, right. And when this happens, then yx@igiven you're given a
target.’ (12)

‘So first of all, we need to see the objectives, tision and the mission of the
company, the company wants to go, what is the comant level of the leaders?’

(14)

‘Maybe Lean Six Sigma is more fit for hospital-wmlejects that have an impact
on the whole system and where the managementupplost you with resources

to achieve the strategic target.’ (11)

According to one interviewee, having a quality pdinived from strategy and linked LSS
can further the success of LSS.
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‘We put Six Sigma as part of our quality plan. $eah, if you've got a quality
plan, it's one of the methodologies that is reconuied to these because we really

wanted to encourage people.’ (16)

Additionally, some interviewees indicated that m@vLSS linked to strategy will ensure

that resources are well allocated to LSS.

‘With a link to objectives, resources will be alegh and resources will be given
from the management dedicated time and effortbeilbllocated. if you have the
strategic management support you have their regsjithien you have everything

will be online, so it should be linked to a strategbjective.’( 11)

One interviewee explained that their top managemettoard members were interested
in supporting LSS projects as they could link thenthe hospital strategy. Thus, it can
be argued that the projects that are effectivelkdd with strategy can gain the support

of top management.

‘Our board members, three of them come and vistivesy month, and they spend
four to five days with us, so they're in the offacel would be so being involved
in anything that actually makes us a better orgatan and more efficient. So

that comes from the strategy.’(13)

The view from the respondents shows that LSS terimkta top-down approach. These
findings are similar to a great extent with pre@atudies (Albliwi et al. 2014; Laureani
and Antony 2012). Furthermore, the results of thalitative study also resonate with the
comprehensive review of CSFs related to healthcanelucted by Antony et al. (2018).
This indicates that the UAE healthcare is not sutislly different from other sectors

and countries.

During the interviews, several issues emergedinglaio LSS implementation. The

following sections present these findings.
Accreditation

Accreditation seems to be a driver for hospitalsattopt continuous improvement

methodologies, although it does not specify thes tgbthe methodology. Interviewees
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indicated that accreditation could play a vitakrol supporting continuous improvement

initiatives.

‘Accreditation is in our genes. (However), JCI does require a specific quality
methodology. It just requires some system for guahprovement might be lean
and might be PDCA or PDSA and does not specificedk for an initiative that
you should have a system for quite a moment thdtpted by staff’. ‘JCI is not

prescriptive. It is descriptive.’ (11)

Also, during the interviews, it was apparent tleahe hospitals with JCI accreditation are
implementing less sophisticated continuous impramntechniques. For example,
Hospitals are using Deming’s FOCUS-PDCA, while othare implementing the

structured LSS-DMAIC approach. FOCUS-PDCA is aaysitic process improvement
method initially developed for the healthcare indushat was designed by the Hospital
Corporation of America (HCA). The FOCUS elements: &ind a process to improve,

Organize to improve the process, Clarify curreravidedge of the process, Understand

the source of process variation and Select theggsitnprovement.

Areas of LSS implementation

During the interviews, many reported that certaieaa are more suitable for LSS
implementation than others. For example, it wasgieed by some interviewees that LSS
projects work better in administrative areas amat@sses that involve waiting times, such

as the pharmacy and emergency department (ED).

‘So it is better to initially start (Six Sigma)tiwviadministrative things okay. Like
you can see radiology reporting, pharmacy dispsgsso these are not pure

clinical, but it is a link of clinical and administtive.’(18)

‘The best projects for LSS is waiting time and EdiXwg time for claims and turn
around time will be the best projects for turnardwemd patient flow so that we
can pick them up. | believe Six Sigma will impleinmeore with laboratory with

IT. With areas of high transactions.’(11)

Other areas that were mentioned included laboratodybilling.
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‘The examples from the world that | have been egbds are related mainly to
the lab. Yeah, and with the pharmacy. because tbmye medication for a
prescription or they issue results for a blood t&xt it works.” (12)

‘Billing is a big area of concern. you know becaypsgient you have to wait for

insurance you know maybe get started on this day,semebody forgets to call
the next day and then the next day they forgeafidlee page you know so there
are all those delays you know which if you had@ppr system you wouldn't have

those delays.’ (13)

An excellent source to identify areas for implenagion could be to examine customer

complaints, as explained by one interviewee

‘So, yes, you can start with complaints that wdaédh good project to start with
areas of complaints and now with severe competitisstomer satisfaction will

be in one of the areas everybody will look at.) (11

Hospital measures and the impact of LSS

When asked about the key hospital measures an83fprogrammes had an impact on
those measures, interviewees indicated that LS Ipaditive impact. The measures that
were positively influenced included readmissioresatprescription errors, and waiting

time.

‘Yes, there has been an impact when | see lessrptsn errors or lesser
number of falls or fewer patients coming back tadmission ‘So there has been

a, an impact in the sense of decrease in the fggiiri)

‘Actually, it should have positive impact becausg aime for example, you know,
the waiting time where we had issues in waitingetiand since we have
implemented one of the projects you know the mgpitime that we were not
meeting previously we start meeting the KPIs, ancbarse it has an impact on
you know, the patient or the patient experiencea@general in every project. If |
can, | can show you every project we have utilitedtools, and it is showing
improvement because if a KPI is deviating from whatxpected, then we have to

implement and quality improvement project.’ (16)
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When asked about the measures monitored in UAEitatsspmany common measures
emerged that are consistent with global healthcdoelies. These included patient
satisfaction, infection control, readmission rategytality rates, patient safety, medical

errors, patient falls and turnaround times.

‘We have all measures classified into structuregess, process outcome, so each
department, we have measures, there's no departwidrdut measures., there
are some mandatory measures from the regulatoregsoom JCI. Apart from
that, we identify the areas of improvement forrtldepartments...patient safety
measures Okay, Then readmission rates, mortalitiesta patient safety,

readmissions, mortality rates, turn around timé8)(

‘We refer to falls, pressure ulcers, medicationoes; communication errors,

patient identification errors.’ (12)

‘Patient satisfaction is monitored through a thipasty provider Press Ganey.
Yeah and we also look at infection control relatediinly number of hospital
developed infections whether post-surgery whetblated to a catheter, number
of patient complaints as required from the Dubaaltdecare City and part of the

database of KPIs, waiting time in ED and in opesat theatre as an average.’

(12)

‘Customer satisfaction, and patient experienceenegal, we do monitor process
and outcome measures. For example, a process nesalsak at the waiting time
we look at referrals, you know, waiting time andivese our patient satisfaction

surveys.’ (16)

LSS tools and methodologies

During the interviews, it was evident that manylsand methodologies were used within
the context of continual improvement, such as Laath Six Sigma programmes. One
methodology that seems to be well known and deploygehe FOCUS-PDCA. Many

interviewees attributed its popularity to its simpy and the easiness for the staff to

understand and explained below:
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‘We adopt here the FOCUS-PDCA. Yeah, okay. thexerartiple tools in quality.
one we adopted initially is the PDCA methodologgstly (because) most of the
hospitals are using this method PDCA. It is eas\yethication,(4 letter acronym)

and, to pass to a group of people.’ (18)

‘...(it) has always been the typical FOCUS- PDCA yegry simple, I'd say but
also very systematic because it doesn't requira afl training for the front line
staff at this intuitive it makes sense, you car givas an example in your daily
life.” (12)

‘PDCA wasn't familiar with our staff at the hospifarojects, but we've got the
staff making posters on FOCUS- PDCA and | trielldep it very, very simple at
this stage so that we have lots of pictures bedockafter.’( 13)

Other tools that were mentioned included FMEA, 58e-Whys, Fishbone graph,
process mapping and flows, brainstorming and beacking. This study revealed that
hospitals tend to use non-statistical tools, wraonfirms the barrier point advanced

earlier.

Emerging themes on LSS in UAE healthcare

A number of interesting themes emerged duringrterviews. A key theme is that Lean
seems to be more dominant in UAE hospitals tharB&ma as alluded by the following

interviewees:
‘ Lean thinking has been a lot in the discussionhe quality committee.’ (12)

‘We can speak the language of waste (easily). Isegrwe are not mature
enough(Six Sigma). We are still developing theastfucture, developing

their knowledge (Staff) and sharing the knowled@&)

‘It is extremely important to realize that improvem in general PDSA to a
certain extent and Lean and Six Sigma to a hugenéxs markedly
misunderstood, underused in UAE. UAE is an amazmgtry and has the

potential of leading in it instead of using it.5
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‘| can see that Lean is in place so that all thelsoof lean are still people
utilize it, more frequent but six sigma to go ara gix sigma, the formal
methodology has flattered a little bit.’( 16)

‘Now, from a systematic point of view, we're ngbtlementing the DMAIC or

doing the analysis for the standard deviations2) (I

Feedback above shows that Six Sigma is not unaetstell and hence underused in the
UAE. Respondents indicated that UAE hospitals fincasier to implement Lean
programmes that can be used as a useful gatewakofpitals to engage staff in

improvement initiatives.

‘Lean is eye-opening, | consider it learning to,g@anning to see, when they
start looking at waste and yes, it is happeningundepartment. So when we
reflect and say changing the culture, this is th#ection part of the all the
exercises, how does it affect you. While in Leanhave a couple of meetings,
people get involved, the other staff can work wih. Lean is for everybody.’(
11)

‘So like that we do ourselves as | told you, themo a specific approach like

Lean or Six Sigma.’ (18)

‘And that is the lesson learned that you shouldagisvstart with lean. people
accept it a lot easier. because in lean, peoplegeze the waste, they accept
the waste, they know that you know overproductiwh \@aiting, especially

those are the ones that they can see.’ (15)

Some interviewees felt that the LSS model shouldnoee catered or customised to

healthcare.

‘My experience with LSS is that it is more catetbdt this is my impression.
And then I'll give you the impression of the qyatibuncil is that (they feel) it
IS more catered towards products. When it comdsetdth care processes,
like patients, hospitalization stuff, | find it dtle bit challenging to cater to
that scope to the methodology (LSS).’ (12)
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One interviewee felt that Six Sigma belt trainimyniat creates arrogance and could

hinder LSS implementation.

‘When people have belts (training) they becomeganb. Black belts say ‘I
know everything’. Please tell everybody to stay leras people.’( I5)

Linking LSS training to actual projects can get plecexcited to get some experience

doing actual projects leading to certification.

‘...actually, everybody was so enthusiastic at thgirbeng, after the
(training) course, you know, everybody's startiadé very excited and they
started implementing the project that they havepasd of the training to

complete certification, and they were very goodguts.’ (18)

Lean does appear to yield quick resuld®e of the concerns is that people wish to see

improved results quickly, putting pressure on LS®jgrts as reported by one
interviewee:

‘People want results directly, to be honest, anthetimes we are forced to
move forward with the steps although if we dostamyatically, it will help us
more like looking at the data and going into thenltéib and analyzing all
these statistics before and after, but sometimesaye bounded with time.’

(I7)

Interviewees raised the issue of the sustainalmfitySS projects. Some were concerned
that projects will start at the beginning but malydr at later stages, making it a superficial

initiative or another flavour of the month.

‘It is highly recommended it's a very, it's an dhkadg tool. And it's very
structured, you know,but we need to focus at thiesi@age. Yes, sustainability
is an issue in hospitals in general. You implemergroject today. It is
sustained for a period of time and then it fails&g So and it's global, it's
not just not related to this hospital, but contimgdraining and keeping the
people in the loop of you know, it's very, it'spenportant.Staff to implement

at least two projects to include six sigma in aryé6)
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‘When we are done with a quality improvement projie we talked about
sustainability is very important. And this is sohiey) sometimes that is lost
because the project has been done, so how longrdject should be done,

and all of this, this is very important also.’( 17)

LSS practitioners can maintain momentum by suppgrtontinuing education, creating
awareness about the success stories and estaplisingets and incentives for staff to
facilitate their participation set targets and moees for staff who participate in LSS

projects.

One interviewee was somehow critical of the ideenprovement and called it a ‘dream’
that requires enablers to ensure that the res@ltisealisedThis idea shows resemblance
to the ‘pink factory’ concept discussed by Baxted aHirschhauser (2004) where
organisations could be claiming they are implenmgnéind realising improvement results

while they are not.

‘...Number one and most importantly (Is that) improeet itself is not a

priority in healthcare system. It is a dream thm#ople are not enabling
people to improve. In other words, everybody, eotly, wants to improve.
everybody wants to lose weight, be healthy, hagesat organization with

amazing income, amazing quality and safety ancepta@xperience engaging
everybody and everybody is involved. Everybodyaisph (To become)
number one employer etc. etc. But the conceptnalfleng everybody wants
results without enablers That is why the EFQM mamfelthe one from the
United States (MBNQA) which is related bring sonmgtlihat we don't talk

about neither in PDCA nor in lean nor in six sigavaich is the concept of

results enabler.’” (15)

6.14 Summary of qualitative results

The above sections presented the findings and nba&/sas of the exploratory semi-
structured interviews. The interviews helped tolesgthe various intricacies of LSS
deployment, CSFs, their relative barriers and trephtal measures. The author identified

25 codes (nodes) and allocated them to 6 themasioam in Table 6.14.
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Table 6.14: Themes and topics of the interviews

Theme Codes
Accreditation Accreditatiot

Areas of implementation Areas of LSS implementation

Critical success factors Aligning LSS projects to business objecti
Availability of resources (financial, tim
Communication of informatic
Employee involveme
EstablishecLear Six Sigma dashboa
Incentive programn
Linking LSS to custome
Linking LSS to employet
Linking LSS to suppliel
Management of cultural char
Organisational infrastructure acros«-functiona team:
ProjectPrioritisation selection, management, and trac
Top management commitment and leadel

Training and educatic
Usage of problem-solving and Statistical thinkimgl a

tools
Impact of LSS Hospital measurt
LSS extent of Lean implementation

applicatior
Lean Six Sigma implementati
Lean Six Sigma integratis
LSS Statu
Six Sigma implementatic

Tools and methodologies us
LSS Launch Barriers
Source: Author

6.14.1Discussion of key findings

While section 6.11 reviewed the survey findings aaoohpared them with the literature,
this section reviews the findings from the intewseThere are a number of key findings

in this section that are discussed below.

CSFs and barriers in UAE hospitals

Many of the findings were in consensus with pregsia®S CSF research (Alsmadi et al.
2012; Douglas et al. 2015; Albliwi et al. 2014; Any, Antony, et al. 2007; Antony et al.
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2018). For example, Interviewees held a commonermiss hat the following CSFs could
support LSS implementation at their hospitals: topnagement commitment and
leadership, training and education, employee iremlent, project prioritisation,
selection and tracking, established LSS dashboaatiagement of cultural change and
aligning LSS to business objectives. While manyijmes studies have raised the issue
of top management and support, this study wasrdiiteas the interviews expanded the
existing literature by clarifying what is meant lbgp management and leadership.
Interviewees highlighted that expected top managérbehaviours are daily visible
activities, being accessible, participating in d@yalcouncil and showing a clear
understanding of the LSS methodology. Furthermorest LSS CSFs studies (Kumar
2007; Desai et al. 2012) were conducted in one tcpuend assumed stable work
conditions while this study investigated the UAEnmxt where more than 200
nationalities reside and work. The interviews adibettie literature two new CSFs. These
were the stability of the workforce and job segugi$ factors to enhance staff engagement
and participation during LSS initiatives.

A number of LSS barriers were reported by the umesvees, such as lack of top
management involvement and support, lack of unaedstg of statistical tools, lack of
resources, not linking LSS to financial benefiesck of communication, resistance to
change, lack of LSS success stories in local halspénd lack of data availability and
poor data collection methods. These results coefirthe LSS barriers in the literature
(Antony et al. 2018; Albliwi et al. 2014) while realing the following additional barriers:
lack of sustainability of LSS, lack of a holistipm@oach to deploy LSS and the lack of
advertising of LSS success stories. The issue duStainability has been discussed in
the literature and requires humans changing tlegabiour over an extended time (Sony
et al. 2019; Wiklund and Wiklund 2002). Hence htapimust pay special attention to
address how staff behaviour is changed to sup@®t ibitiatives. Interviewees reported
that there must a clear alignment between the taspision, strategy and LSS

programmes.

The UAE diversity challenge
Previous LSS CSFs studies assumed similar sta#fgoacnds. However, the UAE

presents another challenge where 88 per cent gopsilation are expatriates (Global
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Media Insight 2019). A typical hospital will havia originating from over 20 countries.
Their diversified work cultures and educational Kzgaounds can present challenges
during the deployment of improvement initiativesjradicated by the interviews. Within
the context of the UAE, the interviewees highlightee unique nature of the transient
workforce where staff, including top managementy mat feel stable at their jobs hence

affecting their commitment towards Cl and LSS atities.

The extent of LSS implementation

Results revealed that the integrated LSS appraacbtifully employed in UAE hospitals
and hospitals are selectively using some of Lespl& principles and tools as they tend
to find them easier to communicate and teach videSigma adoption is challenged by
the lack of understanding of statistics, lengthgman and lack of ability to link it to
financial benefits. Broadly speaking the interviediscovered that the implementation of
a combined LSS approach within UAE hospitals isaahascent stage, and the

understanding of the methodology and its toolsséilfacing challenges.

Hospital measures

Several hospital performance measures that maykedl to the outcomes of LSS were
mentioned, including patient satisfaction, waititigne, prescription errors, infection

control and readmission rate. These outcomes weagieement with Antony et al.

(2018) global systematic literature review on Headte where patient satisfaction,
speed/timeliness (Decrease length of stay, decreasgng time, etc.), revenue

enhancement, cost savings and defect reductionasuntedication error reduction were
identified as the top outcomes. This is no surpasemany hospital measures are
becoming universal, given the accreditation scheamekthe unification of healthcare
standards. Interviewees reported some successstdiiSS implementation and thought
that LSS has a positive impact on their hospitahsnees. This confirmed the results of

the quantitative analysis in section 6.11.

In the following chapter, the ISM group analysipresented and discussed.
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CHAPTER 7: INTERPRETIVE STRUCTURAL MODELLING
ANALYSIS

7.1 Introduction

Although LSS CSFs are widely discussed in thedttee, there is a paucity of research
when it comes to the understanding of the linkd&gaeen, and hierarchical relationships
among, these CFSs (Dubey et al. 2016). Such hrecatcframeworks can provide
valuable information to practitioners when deplayir§S (Soti et al. 2010) to understand
the importance of these CSFs and how they relagatb other during deployment. In
this study, the aim of the ISM exercise was to le\a more detailed understanding of
the causal factors that enhance LSS deploymente I$M group session aimed at
addressing the"4study objective, namely, to develop a frameworkli§S deployment
in UAE hospitals clarifying the interdependencietween the CSFs. Nine participants,
4 from healthcare and 4 from other sectors, padied in the session. Figure 7.1 shows

the group in action.

Figure 7.1: ISM group session
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7.21SM output

At the outset of the ISM exercise, the CSFs opamatidefinitions, shown in Appendix
B, were explained. Each participant ranked theZ3ayf the 15 CSFs, and as a result,
Figure 7.2 revealed the top 11 CSFs. Top manageomnmitment, aligning LSS
projects to business objectives, understandingrh&tBodology, management of cultural
change and availability of resources ranked asajh&® factors according to the views of
the LSS practitioners. Although the sample size svaall, these results further confirm

the findings from this study main survey and presitterature findings.
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Figure 7.2: LSS experts ranking on CSFs
Source: Author

The development of the ISM model followed the appto outlined earlier in the
methodology chapter in section 4.12.7. The 9 LS%#=% were engaged in discussions
to establish the causal relationship between thHes@8thin a hospital context resulting
in the initial Structural Self Interaction Matri8§IM) table, shown in Table 7.1. The
table was transformed into a binary matrix, showiiable 7.2.

By applying the transitivity rule, as mentionedsection 4.12.7, the final reachability
matrix was produced, shown in Table 7.3. After Wahibe process of identifying the
hierarchy of the CSFs levels was done. The realityaket consisted of the factor itself
and other factors, which it influences. The anteo¢det consists of the factor itself and
other factors, which may influence it. After dengithe reachability and antecedent set,

their intersection sets are derived for all factdfse CSFs having same reachability and
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intersection set are assigned as top-level faatmisconsidered as the first iteration. After
finding level 1, it is then removed for finding ther levels. This iterative process will be
continued until the level of each factor is fouS@ven iterations were identified in this
study. From the level partition iteration 1 to & wan conclude that the top and bottom
level factors. ‘Linking LSS to suppliers’ and ‘esiahed LSS dashboard’ are identified
as top-level LSS factors compared to other factehde ‘top management commitment’
and ‘management of cultural change’ are at theobotével from all these 15 LSS factors.

The Tables in Appendix O illustrates the iteratiansl the identified levels.

After establishing the digraph, it was shared wh#nISM group to discuss any conceptual
inconsistencies. The group updated the digraph,thedinal LSSDFH was drafted,

shown in Figure 7.3.
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Table 7.1: Structural self-interaction matrix (SSIM

CSF STMC SMCC SABO SULM SC01 SOIN SAOR TLLE TIPR TTED TUPS OESD OLLS OPPS OLLC
STMC X 8) 0] v 8] v 8) Vv 8] 0] 8] 8] 9] 8]
SMCC 0 0 0] V V 8] \ 0 0 0 0 0 0
SABO 0 0) 0] 0] 8] 0 0 0 0] 0] v X
SULM 0 A 0 0 0 0 X 0 0 0 vV
SCOI ) 0] 0] 0 0 0 0] 0] 0] 0]
SOIN O O O 0 O O O O 0O
SAOR O 0 Y 8] 0 8] 8] o
TLLE A 0 0 0 0 O V
TIPR 0 0 o 0] 8] o
TTED V 0 0 0 0O
TUPS 0] 8] 8] 9]
OESD 0O A 0O
OLLS A 9]
OPPS A
OLLC

Top Management Commitment (STMC). Management of cultural change (SMCC). Aligning LSS projects to business objectives (SABQO). Understanding LSS methodology (SULM).
Communication of information (SCOI). Organisational infrastructure (SOIN). Availability of resources (financial, time) (SAOR). Linking LSS to emplovees (TLLE). Incentive programme
(TTPR.). Training and education (TTED). Usage of problem-solving and Statistical thinking and tools (TUPS). Established Lean Six Sigma dashboard (OESD). Linking LSS to suppliers
(OLLS). Project Prioritisation selection, management, and tracking (OPPS). Linking LSS to customers (OLLC)

Source: Author
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Table 7.2: Initial binary reachability matrix foiSEs

OLLC

OPPS

OLLS

OESD

TUPS

TTED

TIPR

TLLE

SAOR

SOIN

SCOI

SULM

SABO

SMCC

STMC

1

1

0

0

0
0

0

0

CSF

STMC
SMCC

SABO

SULM
SCOI

SOIN

SAOR
TLLE
TIPR

TTED
TUPS

OESD

OLLS

OPPS

OLLC

Source: Author
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Table 7.3: The final reachability matrix

STMC | SMCC @ SABO | SULM SAOR | TLLE TTED |TUPS | OESD | OLLS | OPPS | OLLC
CSF 1 2 3 4 SCOLS | SOIN6 | , 8 TIPR? | 4y 11 12 13 14 15
STMC

1 1 1 0 0 1 1* 1 1* 1 1* 0 0 0 0 0
SMCC

2 1 1 0 1* 1* 1 1 1* 1 1* 0 0 0 0 0
SABO

3 0 0 1 0 0 0 0 0 0 0 0 1* 1* 1 1
SULM

4 0 0 1* 1 0 0 0 0 0 0 1 0 0 1* 1
SCOI 5 0 0 0 1* 1 1 0 0 0 0 0 0 0 0 0
SOIN 6 0 0 0 1 0 1 0 0 0 0 1* 0 0 0 1*
SAOR

7 0 0 0 0 0 0 1 0 0 1 1* 0 0 0 0
TLLE 8 0 0 1* 0 0 0 0 1 0 0 0 0 0 1* 1
TIPR 9 0 0 0 0 0 1 1 0 0 0 0 1*
TTED

10 0 0 0 1* 0 0 0 0 0 1 1 0 0 0 0
TUPS

11 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1*
OESD

12 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
OLLS

13 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
OPPS

14 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0
OLLC

15 0 0 1 0 0 0 0 0 0 0 0 1* 1* 1 1

Note: 1* entries are included to icorporate transitivity
Source: Author
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Figure 7.3: LSS deployment framework for healtbd/'SSDFH)

Source: Author
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7.3 Discussion and LSSDFH operationalisation

The framework in Figure 7.3 illustrates a roadnmapdploy LSS in UAE hospitals. The
starting point is at the top management commitntkat is considered a significant
initiating driver and enabler for the LSS procddss has to be coupled with an influential
culture for management of change and acceptancardswcontinuous improvement.
These two factors came at the base of the ISMtieyaHence, these two factors support
the availability of resources while fostering LS§anisational communication at level 2
of the ISM framework. Further, at the next leveljaidability of resources and
organisational communication supports training addcation, provides an incentive to
employees to become part of LSS projects whilebéstang suitable organisational
infrastructure for cross-functional teams to impéen LSS. These 3 factors enable
linking LSS to employees, the use of problem-sgviools and understand LSS
methodology. At the next level, the aligning of LBi®ject to business objectives while
linking it to customers lead to better project setm, prioritisation and tracking. At the
next level, LSS projects lead to established LSShidaards and linkage of LSS to
suppliers. These results were somewhat simildreaaviorks of (Kumar et al. 2016; Talib,
Rahman and Quereshi 2011; Soti et al. 2010). Hoxveke results differed from the
framework suggested by Alidrisi (2014) in which théial drivers were education and
training and understanding tools and techniqudsinvix Sigma. It is worth highlighting
that the above studies were conducted in diffesentors and geographies. According to
the author’s knowledge, there was no similar frawvidentified in the literature for the
UAE healthcare. This is a significant contributitmthe theory of LSS in developing

countries.

By splitting the framework into three levels (ShoimrFigure 7.4), another contribution
is presented where ‘Top Management Commitment’,niédgement of cultural change’,
‘Communication of information’ and Availability aksources (financial, time) become
strategic factors; ‘Linking LSS to employees’, ‘émtive programme’, ‘Training and
education’, ‘Usage of problem-solving and Statadttbinking and tools’, ‘organizational
infrastructure’ and ‘Understanding LSS methodologye tactical factors; ‘Established
Lean Six Sigma dashboard’ , ‘Linking LSS to supgli¢’Project Prioritisation selection,

management, and tracking’, ‘Linking LSS to custoshand ‘Aligning LSS projects to
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business objectives’are operational factors. Titelrclustering of CSFs (Section 3.4)

into the STO themes is updated, as shown in Tallle 7

Linking LSS to Established Lean Six
suppliers Sigma dashboard

'\ / Operational
Project Prioritisati lecti
Alizni LSS proj . Link: LSS to customers

to business objectives

Usage of problem-solving and - Link: LSS Und dz LSS methodolozy
Statistical thinking and tools to employees =il
B ¥
/ T Tactical
T and edu i > I ive - Or, isati 1
programme mfrastructure
1 1 i
Availability of > c ication of mfk 1 Strategic

(financial, time)

Top M. t C. i t Nanagement of cultural change

Figure 7.4: ISM split into STO clusters
Source: Author
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Table 7.4: Modified clustering of CSFs

Categories | Original clustering of CSFs Updated Clustering of GFs
(Theme)
Strategic Top Management Commitment Top Management Commitmé
Management of cultural change Management of culalnange
Aligning LSS projects to business
objectives
Understanding LSS methodology Understanding LSS
methodolog
Communication of information Communication ofarhation
Organisational infrastructure
Availability of resources (financial, Availability of resources
time) (financial, time)
Tactical Linking LSS to employees Linking LSS to employees
Incentive programme Incentive programme
Training and education Training and education
Usage of problem-solving and Statistigalsage of problem-solving and
thinking and tool Statistical thinking and toc
Organisational infrastructure
Operational | Established Lean Six Sigma dashboard Establiskad Six Sigma

dashboar

Linking LSS to suppliers

Linking LSS to suppliers

Project Prioritisation selection,
management, and track

Project Prioritisation selection,
management, and track

Linking LSS to customers

Linking LSS to customers

Aligning LSS projects to

business objectives

Source: Author

7.4 Summary

This chapter makes a contribution to the LSS bofikmowledge by developing a

framework (LSSDFH) to understand the relationshipd interdependencies between the

15 LSS CSFs identified in chapter 2 via rigorousaw of the literature. The contribution

stems from the fact that this is the first LSS feawvork in the UAE healthcare sector.

Hence, this framework is an attempt to addressabribe research gaps, which is the

absence of a framework for LSS deployment in UAHltheare.

Another contribution would be a new proposed patideh based on the STO CSFs

modelling suggested in Table 7.4. This model cduddempirically tested in future

studies.
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Moreover, the LSSDFH has the potential to make gnifitant contribution to
practitioners as it provides a guideline on thadexthat should be in place to aid the
launch, deployment and sustainability of the LSative. Eventually, applying this
framework is intended to increase the chances ofessful LSS deployment in UAE
hospitals while following some order during the Iempentation. However, it does have

some limitations that will be discussed in the rehdpter.

Based on the three data sources explored andiltemmes, the next chapter will present

contributions, limitations, managerial implicaticersd future research recommendations.

256



CHAPTER 8: DISCUSSION, CONCLUSION AND
RECOMMENDATIONS

8.1 Introduction

The process through which the thesis was develapetescribed in 8 chapters that
attempted to address the 4 research objectives.fdllmving sections present the
discussion of key findings, conclusions and impiaa of the study. The contribution,
limitations and recommendations of the study faurfe research are also presented
towards the end of the chapter.

This study investigated the extent of LSS impleragoh, CSFs, challenges in UAE
hospitals and further assessed the impact of L3®spital performance focusing on the
sequencing of CSFs in a safety-critical environnveimere staff turnover is rife, and the
multi-cultural environment presents various chajles that can impede LSS

implementation.

8.2 Discussion of the key findings from empirical rese&h

The primary aim of this study was to examine wheth8S Strategic, Tactical and
Operational (STO ) CSFs are positively correlatétth WSS successful implementation
in UAE hospitals as measured by hospital perforraaHence, the research attempted to

analyse the following research question:

To what extent are the STO CSFs positively cordlatith LSS successful
implementation in UAE hospitals measured by hokpggormance?

This question may not be easy to answer. Whilesthey results showed that there is a
correlation between LSS implementation and hospigaformance, it is not a simple
relationship given the UAE hospitals specific natauch as the transient multicultural
environment and workforce diversity. This causedfdack of commitment and poor
understanding of CI initiatives. The following secis present discussions and key
contributions derived from the data analysed inpgi#@a5-7 using the three different
sources: surveys, interviews and the brainstorms@sgion. The findings were compared

against the literature and further mapped agdmesstudy four objectives themes below.
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8.3 The extent to which LSS is implemented in UAE hostals (OBJ1)
8.3.1Lean is more dominant than Six Sigma

The survey results in section 5.17 showed that rtttae two-thirds of UAE hospitals
implement some form of ClI, including Lean, Six Sayor LSS. This clearly shows the
positive commitment of UAE hospitals towards impértation of Lean and Six Sigma,
as they seem to realise the value of these iméistdn their operations as argued by many
previous researchers who showed that LSS has attrap hospitals operations (Khaidir
et al. 2013; Elkin 2008; Antony et al. 2018). Thedy also revealed that Lean seems to
be more dominant in UAE hospitals than Six Signla®S integration is still in its early
stages. This would suggest agreement with Henrigmne@ Godinho Filho (2018)
systematic review of 118 empirical healthcare papeat found that Lean is predominant
among Six Sigma in 63% of the papers. This stutgrwews indicated that Lean was
implemented before Six Sigma in UAE hospitals giissimplicity, the easiness through
which it can be ‘sold’ to staff and the quick winSimilarly, previous studies such as
Kumar’s (2010) conducted in the UK SMEs found thedin was implemented before Six
Sigma. This suggested that hospitals and SMEsrousasectors could share a similar
LSS deployment sequence (Lean first, Six Sigmarscas staff find deploying Lean
easier regardless of the context. This is a vatuat#ployment contribution for

practitioners.

8.3.2Survey respondents exaggerated the extent of LS@ementation

Despite the fact that some hospitals reported iSI6 implementation in the survey,
interviews revealed that the said hospitals’ exgere in implementing LSS is still
lagging showing contradictory results. The survegpondents were claiming fuller
implementation; in contrast, the interviewees réggmbthe hospitals were just starting their
LSS journey and few hospitals were implementirggftiti DMAIC structure while others
were solely implementing the precursor of DMAIC ey FOCUS-PDCA. What this
could imply is that studies that relied on survagse in all likelihood exaggerated the
extent of LSS implementation as described by thek'FPactory’ concept (Baxter and
Hirschhauser 2004). Hence, if researchers wantra amxurate impression of the extent
of implementation, they should use multiple methodsheir studies. This study also
showed that LSS implementation was limited as & wat treated as a strategic initiative
sustained beyond projects that were completed #atification purposes. These

258



conclusions were in consensus with previous woak éngued that many organisations
had limited LSS deployment (Albliwi et al. 2017;e8dharan and Raju 2016; Aljabr
2015).

8.4LSS CSFs, ranking and challenges in UAE hospital©8J2)
8.4.1Additional LSS CSFs are needed in UAE hospitals

Previous studies showed that there are similarajlbBS CSFs that apply in different
sectors and countries (e.g. top management commitna@ailability of resources,

training and education) (Antony et al. 2018; Sreedh et al. 2018; Waters 2016). While
the study revealed that these CSFs also applyvelaj@ng countries such as the UAE,
two new CSFs emerged explicitly to the UAE healtacaamely, workforce stability and
job security. Understanding how workforce commitingmd motivation are affected by

these factors is critical to LSS deployment.

8.4.2Differences of CSFs ranking in UAE hospitals andhar countries exist

In this study, four sources for LSS CSFs were a®aly(literature review in section 2.10,
survey, interviews and ISM group as shown in Tablg and as a result 15 healthcare
LSS CSFs were identified. The CSFs ranking waspasad and using an average rank
score; the study concluded that the top five CSFIES in UAE hospitals are: top
management commitment, training and educationnmk.SS to customers, project
prioritisation, selection and tracking and alignin§S projects to business objectives.
Antony et al. (2018) also cited a number of LSFEBased on a literature review of 68
healthcare papers in 6 continents (North Ameriaappge, Asia, Africa Australia and
South America). The researchers identified theoithg top seven factors, accounting
for 80 per cent of the total CSFs: understandingiaf Sigma tools and techniques,
management involvement and commitment, communitaticganization infrastructure
and culture, training, patient focus and cultutsrmge. One of the reasons for the CSFs
ranking differences between this study and thedlitee could be that these studies were
conducted in different geographies and industries bring different organisational
quality maturity levels, staff competence, work®rdiversity and workforce cultural
issues. This was even illustrated in this studymweamining the mixed results for the
CSFs ranking scores from the 4 sources, demomgjrslight differences in the ranking.
This could be due to the fact that respondentseperd or understood these CSFs

differently and hence ranked them in a differemteor This finding emphasised the need
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for the proper understanding of LSS CSFs when dgitiewn to deploy LSS (Sreedharan
et al. 2018; Albliwi et al. 2014). One could alsguwe that each of the labels like ‘top
management commitment’ is too generic so that geogh interpret them in different
ways. The CSFs need to be more precisely defineshwbnducting LSS studies.

Table 8.1: LSS CSFs ranking according to the samlyces

CSF rankin:
Average
rank

CSF Literature | Surve) | Interviews | ISM score
Top Management Commitment 1 1 1 1 1.0
Training and education 2 3 2 9 4.0
Linking LSS to customers 3 10 - 3 5.3
Project prioritisation selection, 5 5 4 8 5.5
management, and tracking sk
Aligning LSS projects to business 6 7 7 2 5.5
objective:
Management of cultural change 8 4 6 5 5.8
Availability of resources (financial 15 2 - 6 7.7
time)
Linking LSS to employees 10 11 3 7 7.8
Understanding LSS methodology 14 8 - 4 8.7
Organisational infrastructure 4 12 - 10 8.7
Communication of information 9 9 - 12 10.0
Established Lean Six Sigma 12 13 5 11 10.3
dashboart
Usage of problem-solving and 11 6 - 14 10.3
Statistical thinking and toc
Linking LSS to suppliers 7 15 - 15 12.3
Incentive programme 13 14 - 13 13.3

Source: Author

8.4.3Weak LSS leadership and expanded top management @&fnition in UAE
hospitals

It is widely advocated in the literature that leathép is one of the top success factors for
LSS (Laureani and Antony 2016; Laureani and Antd@%9). However, the interviews
revealed that leadership in UAE hospitals couldbbee a hindrance for LSS because of
their short-term focus lack of understanding of L&®l the lack of accessibility. The
study expanded the top management CSF definitiomdalthcare to include hospital
administrators, heads of department, physiciangmmonent bodies and regulators. This
has not been adequately addressed by literaturevindeed to be expanded in future

studies.
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8.4.4'Accreditations and certification overload’ affectsSS deployment

Another issue raised by interviewees was the camgpgdriorities when it comes to
accreditation (e.g. JCI) and certification (e.gO8001) programmes in UAE hospitals.
While the literature would view accreditation asesabler for Cl programmes (Devkaran
and O’Farrell 2015; Melo 2016), the interviews sleovthat too many accreditations and
certification schemes could become a burden fdi. 84any interviewees mentioned that
in a typical UAE hospital, there could be more thardifferent certification and
accreditation schemes. Managing and maintainingetisehemes puts tremendous time
pressure on quality practitioners, sometimes |lgathrem with little time to pursue CI
and LSS initiatives.

8.4.5Lack of LSS sustainability and lack of a holistiggaroach to deploy LSS

Previous studies showed that the lack of LSS kndgdeand unclear implementation
frameworks make various organisations fear thatptolo of LSS might negatively
impact the business, its customers and employess/ (& al. 2018). This study survey
and interviews found that the top LSS deploymenallenges most commonly
encountered in UAE hospitals were lack of resoylicésrnal resistance, frequent change
of management (which results in lower managemeppat), inadequate training and
coaching and competing projects. Previous reseer¢Aatony et al. 2018; Albliwi et al.
2014) also cited these challenges in their stutiesever this study interviews revealed
the following additional challenges that are rareiyed in the literature: lack of
sustainability of LSS, lack of a holistic approactieploy LSS and the lack of advertising
LSS success stories. The lack of a holistic apprdes been a problem of CI forever.
These findings showed that LSS implementation shasany of the features of previous
initiative failings. Furthermore, interviews ancetharrative part of the survey noted the
following barriers: projects that are too compléack of ownership of project, no
integrated approach to deploy, lack of awarenesshefbenefits of LSS, lack of
understanding of statistics, not linking LSS taafwsial benefits, lack of communication
and use of jargon, lack of data and poor data ciidle methods. These barriers were
aligned with previous studies (Kumar 2007; Albliei al. 2014; Singh et al. 2019)
confirming that healthcare and other sectors irmotiountries share similar LSS barriers

and it is not context-dependent.
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8.4.6 The unique composition of the UAE workforce, tramsit culture and lack of
incentives impede LSS implementation

Results from the interviews indicated that the frant work conditions, and the
composition of the population, where 88 per centh& population are expatriates,
impeded LSS deployment in UAE hospitals. Interviesv@rgued that the lack of job
stability and security and the nature of the tramisiworkplace (where the staff is
continuously searching for more stable and betd-pbs) make it less likely for the

staff to be motivated to participate in Cl projects

This showed a clear difference in organisationaratteristics between hospitals in the
UAE and other countries as previous LSS CSF stuabssmed the same culture and
stable work conditions (Antony, Downey-Ennis, et2l07; Khraiat et al. 2017; Ahmed
et al. 2018). Previous authors attributed limitegblementation to various staff-related
factors including the fear that the application I08S might lead to increased
bureaucratisation, thereby making everything gte#idy controlled or that LSS
initiatives will reduce staff working time, involv@gh initial cost, hinder organisational
innovation and stifle employee creativity (Aljab®15). This was echoed by some
interviewees, but also, they added job stability aacurity as new motivational factors
for LSS deployment in the UAE.

Moreover, interviewees reported that it was difido get staff to participate in LSS
deployment due to lack of incentives, lack of aidtm approach to drive LSS projects
and the low visibility of successful LSS projeatshiealthcare. Previous authors found a
positive relationship between having reward andgadion and adopting the correct
culture towards LSS deployment and sustainabityee and Hoerl 2003; Jeyaraman et
al. 2010; Albliwi 2017). This needs to be considely healthcare top management and

policymakers.

Consequently, the author would argue that LSS d¢epdmt should consider a
combination of organisational and personnel din@rsito succeed. For example, the
diversity of staff backgrounds and education leaeld job security are factors to consider
when deploying LSS in multicultural environmentgisias the UAE. LSS should be
treated as a strategic initiative linked to researand team members’ incentive plans. If

top management is serious about CI, they shoulgligostable work conditions for
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employees and share success stories with finageigs highlighted to encourage

motivation.

8.5 Relationship between LSS CSFs and hospitals perforrimce (OBJ3)

In section 6.9.2, three models were tested using-8EM. Model A (Figure 4.7, page
126) tested the linear relationship between all [S3&tegic, Tactical and Operational
(STO) CSFs as one construct and hospital perforenaviodel B (Figure 4.8, page 127)
tested the linear relationship between each oL 8 STO CSFs constructs and hospital
performance. Model C (Figure 4.9, page 127) teatedquential model where Strategic
CSFs drive Tactical CSFs that drive Operational &8#vards hospital performance. The

following sections discuss the implications of gnesodels.

8.5.1There is a positive correlation between LSS and it performance

Previous studies argued that there is a positiatioaship between LSS deployment and
organisational performance in healthcare (Sabryt20kng et al. 2016; DelliFraine et
al. 2010; Noori 2015). This empirical study findimegas in consensus with previous
literature. For example, Model A confirmed a modegositive relationship between the
LSS STO CSFs and hospital performance, explaingi8% of the variation in hospital
performance due to LSS CSFs.

However, in Model B ((Figure 4.8 page 127), thevitial Strategic and Tactical CSFs
themes had a positive impact on hospital performamiile Operational CSFs theme
relationship with Hospital performance was not sargrd. These results disagreed with
the previous study of Salaheldin (2009), whereSalD themes relationship with the
performance were supported. While Model B resullshdt support the inclusion of the
operational factors, these unexpected results dhaoeilconsidered with caution as the
operational factors can remain critical to operaising LSS, as shown in previous
studies. Interestingly, the interviewees explainthat many LSS projects were
discontinued at the beginning; hence, it couldHeedurvey respondents reported weak
Operational CSFs since LSS projects did not relaeloperational stage .

8.5.2LSS deployment in UAE hospital follows a cluster€&F and sequenced model

Previous studies such as Salaheldin (2009), Sa&6§4) and Noori (2015) did not
consider the sequencing of CSFs. The only studyitsider CSF sequential clustering
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for a multi-sector was Lamine and Lakhal's (20183earch that explored the Tunisian
market. A key contribution in this study is that@ncluded that the sequential model (i.e.
Model C) defined by the relationships between 8g@tCSFs— Tactical CSFs followed
by Tactical CSFs— Operational CSFs followed by Operational CSbksHospital
performance) appeared to be the best fit with #ka,dand was therefore superior to
Model B. This model predicted that Strategic CSfesthe enablers for the Tactical and
Operational CSFs leading to elevated Hospital perdmce due to LSS deployment.
These results showed that the three CSFs thentese@t, Tactical and Operational) do
not work independently but rather in a sequentiahner. Hence, this study proposed an
original model for UAE healthcare, and this haslmen discussed by other researchers.
This was an interesting finding and is further @onéd by this study ISM framework

results that also explained how the CSFs are inkexdl.

In particular, this study has been uniquely usefutlentifying and describing a number
of CSF elements that make up a comprehensive agptoaLSS deployment process.
Figure 8.1 illustrates the proposed clustered mimiélSS deployment is UAE hospitals.
The following describes how the model should beratenalised. The model suggests
that before any LSS programme is launched the viatig should be in place: top
management commitment, availability of resourcaking the LSS programme to
strategic objectives, strong culture for acceptingnge and a strong understanding of the
LSS methodology and its benefits. The hospital gamaent can then begin staff training
and education, incentivising the workforce to aptte, linking the programme to
employees’ performance appraisals and using proebl@mng and statistical thinking
and tools. Afterwards, projects are launched, aopbpts charters are drafted linking LSS
to customers and suppliers. At this operationgestprojects are continuously prioritised,

managed and tracked via dashboards.
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Figure 8.1: Proposed LSS deployment model
Source: Author

8.5.3Moderators (JCI, ISO9001, hospital size and hospiige are statistically
insignificant to support LSS

A moderator is a variable that would affect thatiehship strength between independent
variables (LSS deployment) and dependent varigblespital performance) (Hair et al.
2017). This study proposed and tested four modex&i€| accreditation status, hospital
size (Number of beds), hospital type (Governmengrixsate) and ISO 9001 certification
status). However, they were found insignificanpassection 6.10. Previous work would
suggest that accreditation and certification sclefaay. JCI, ISO 9001) would enhance
the deployment of quality improvement initiativagck as LSS (Melo 2016; Shah et al.
2008; Abdallah 2014; Kumar 2010); however, thiglgthas been unable to demonstrate
that these moderators lead to better LSS implermenta&Consequently, this study survey
results could not empirically confirm that JCI aditation supported LSS deployment
and further did not concur with the study of Shahle(2008) that showed that ISO 9001
supported LSS deployment. The ‘Accreditation andtifceation overload’ factor
discussed in section 8.4.4 could be the reasontldse accreditations and certifications
did not support LSS deployment. Therefore, the @ugingues that these study findings
may require more investigation as one may proplaeduality frameworks (e.g. 1ISO
9001) would support LSS implementation, given tHa® requirements inherently
include many of the LSS CSFs (Marques et al. 2818par 2010).

265



8.6 Development of a Framework for LSS deployment in UK hospitals (LSSDFH)
(OBJ4)

Previous studies indicated that there is a ladkS8 deployment frameworks or readiness
assessment models to guide the deployment of LE&sipitals (Antony et al. 2018). This
was also evidenced during the interviews that ddibe the development of healthcare-
specific LSS deployment frameworks that fits the BEJAAlthough there were similar
frameworks in other industries and other couni{éslirisi 2014; Yadav and Desai 2017,
Soti et al. 2010), there was no similar framewarkiéploy LSS in UAE healthcare. This
study added to the existing literature by develggime LSSDFH and provided a better
understanding of the 15 CSFs interdependenciesAls hbspitals that will be valuable
for practitioners to better deploy LSS given th&ue composition of the UAE workforce

and transient culture.

The proposed framework (LSSDFH) in Figure 7.3 p2%5@ puts forward a road map for
LSS deployment in UAE hospitals. The framework cbuated to the understanding of
the relationships between the CSFs explaining Hweged factors may work in tandem
and/or could act as a prerequisite (e.g. avaitgibiif resources towards LSS initiatives
requires top management commitment). Interestintflg, type of relationships will
depend on a number of variables, including theuceltand maturity of the quality
structure in organisations. Given the subjectiviergeof the ISM exercise, this study ISM
framework could be limited to UAE hospitals andlwi¢ difficult to compare with other
frameworks objectively; however, the framework Isasne resemblance to Soti et al.
(2010) framework which asserted that Strategicofac{enablers) strengthen Tactical
enablers, while Tactical enablers support the Quera enablers. The researchers used
the Matrix Impact of Cross Multiplication Applied Classification (MICMAC) analysis
to analyze the driver and dependency power of emalievealing that ‘effective top
management leadership role’, ‘availability of fuhdsed ‘availability of expert training’
are strategic requirements. This study was diffefiemm Soti's et al. study as it added
management of cultural change, understanding LSB8adelogy and communication of
information as additional CSFs to strategic enabl€onsidering these CSFs in future
frameworks would support LSS deployment where,eicample, the understanding of
LSS methodology becomes critical for any LSS itit& With the absence of LSS

deployment models in the UAE healthcare sectors #tudy framework could be
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considered an important original contribution tosigathe existing body of knowledge in

an aim to better guide hospitals in their LSS jeytrn

8.7 Summary

The previous sections have critically discussedkiefindings of the empirical study

based on three data sources, proposing insightthéomain research objectives that
emerged in Chapter 1. The exploration of the cuistatus of LSS that was raised during
the survey and interview phases concluded thatis®8t implemented as an integrated
approach as Lean tends to be more dominant tha8i§ma in UAE hospitals. Further,

the study developed a better understanding of LSEsCand the impact on hospital
performance where this study suggested an orignaglel of clustering STO LSS CSFs
in a sequential manner that impacts hospital perdoice. The study also empirically
tested the impact of a number of moderators onretegionship between CSFs and
hospital performance shown in section 6.10; howeter moderators’ impact was not

proven. The next sections will present a summarthefstudy contributions.

8.8 Research Contributions

In a doctoral thesis, contribution to knowledgel aomactice is a critical part of the
outcomes (Easterby-Smith et al. 2012). Evidencevelothat LSS implementation is
relatively new, with limited publications in heattire in developing countries and, hence,
it was essential to extend knowledge in this atessequently, this study established the
current status of LSS in UAE hospitals and has naadentribution to both theory and
knowledge by investigating LSS implementation isssech as healthcare-related LSS
CSFs, barriers and impact on performance and cangptire results with LSS literature
in developed and developing countries. Moreoverjs ttstudy contributed
methodologically by employing a mixed-method apploavithin LSS research in
healthcare. Table 8.2 summarises the key contabsitiof this study that makes it

different from previous research work:
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Table 8.2: Novel contributions of this study

Research Objectives Novel Contributions*

1. To examine the extent to which LSS is .
implemented in UAE hospitals.

Usage of a mixed-methods study
investigating LSS deployment in
UAE hospitals; hence, it could be
considered as a methodological
contribution.

Identified that UAE hospitals are
mainly implementing Lean tools or
Cl cycles such as PDCA with the
sporadic implementation of Six
Sigma.

Interviews indicated that Lean is
implemented more than Six Sigma in
UAE hospitals given its simplicity,
the easiness through which it can be
‘sold’ to staff and the quick wins that
be shown to management.

Results from the interviews indicated
that the transient nature of the
country and diversity of the
workforce have a negative impact on
the LSS deployment in UAE
hospitals.

Revealed that the lack of stable
workforce conditions affects staff
commitment towards Cl initiatives.
Indicated that governmental hospitals
(49.1%) tend to implement LSS
more than private hospitals(41.2%)
given the funding and support from
the government.

Most of the LSS deployment is in
Abu Dhabi and Dubai hospitals.
Indicated that 85% of the surveyed
hospitals implementing LSS are
large hospitals (i.e. more than 100
beds). This could indicate that large
hospitals would have the resources
available to deploy LSS.

2. To identify the significant LSS CSFs Key findings in this section were similar to
and allocate them to their STO themes in | literature on CSFs & barriers, except the
UAE hospitals to develop a conceptual following:

model.
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sustainability of LSS, lack of a



holistic approach to deploy LSS and
the lack of advertising LSS success
stories

* The study identified new CSFs.
These are workforce stability and job
security.

* Previous research had limited
discussion on the role of government
entities in driving LSS. This study
expanded the top management CSF
definition to include administrators,
heads of department, physicians,
government bodies and regulators.

3. To evaluate the correlations between » Confirmed that there is a positive

STO CSFs and LSS successful relationship between LSS CSFs and

implementation measured by UAE hospital performance Proposed and

hospital performance. tested models for clustered CSFs.
(Model A).

» Suggested a new clustered sequential
model for LSS CSFs linked to
hospital performance (Model C)

* Moderators such as ISO 9001, JCI
and size of the hospital are not
statistically significant to support

LSS deployment.
4. To develop a framework for LSS * Proposed a new LSS deployment
deployment in UAE hospitals clarifying framework (LSSDFH) based on
the interdependencies between the CSFs qualitative input (e.g. ISM)

explaining how CSFs are interlinked,
operationalising deployment of LSS
in hospitals.

*Compared the research findings against previoubesti{Alosani and Yusof 2018; Lamine and
Lakhal 2018; Carmona-Marquez et al. 2016; Sabryt2Bbori 2015; Albliwi et al. 2014; Soti et
al. 2010; Antony et al. 2018; Sreedharan et al82@alaheldin 2009)

8.9 Practical contributions

A study should make a contribution by affectinggbices. These conclusions can support
policymakers, practitioners to modify their praesc and even mindsets. These
contributions can come in the form of suggestignsjelines, road maps, frameworks or
models. In practice, the findings of this study @awportant implications for the UAE

hospitals and for the healthcare sector at largghar countries in GCC and the Middle
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Eastin general. As LSS implementation is stiltaearly stages in UAE hospitals, these
valuable findings can improve LSS implementatiofore$, avoid pitfalls and lead to
better results. The practical contributions présegare as follows:

* A better understanding of the positive relationdtgpwveen LSS implementation
and hospital performance through the exploratiothefCSFs and barriers prior
to the launch and during the implementation of l[pB&rammes.

e Development of an ISM-based framework that canidefospital management
and quality practitioners a more realistic roadmdyring the course of
implementing LSS by understanding the contextuatimnship among LSS CSFs
through a single systematic framework. The advantdéghe proposed framework
lies in imposing order and direction on the compewf relationships among
these factors, which would help the management qaradity practitioners to
utilise their available resources for better LS8logment.

* The ISM framework can be adopted as a readinessssent tool.

« The PLS-SEM tested CSF clustered, and sequenceel mayides better insight
into the various STO CSFs required to launch, imelet and sustain LSS in
hospitals.

* Leancan be used as an ‘eye-opener’ for Cl in haisgorior to Six Sigma so quick
wins can be achieved, and staff can buy into th@ravement initiatives.

» At the outset of LSS programme launch in a hospitad recommended to create
LSS awareness through a series of communicati@iosesto explain how LSS
relates to healthcare and its benefits as manyw®Ww Six Sigma as an approach
that is only limited to manufacturing.

* Government entities and private healthcare invesstrould view LSS as a
holistic strategic management approach for imprea@nirhe initiative should be
managed and driven by a central unit (e.g. quabiyncil) with top management
as members to ensure LSS programmes are smoothighad and sustained.
Moreover, LSS projects could be viewed as a velia@emprovement that may
be considered in every hospital area.

« Practitioners should utilise proven change managemgproach (e.g. Kotter 8

steps) to overcome resistance and ensure chadgeas in the correct sequence.
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8.10Limitations of the study

Like many other quantitative studies utilising oelisurvey questionnaires, limitations

include sample size, the interpretation of the ltesas well as their generalisability

(Sedgwick 2013; Barrett and Schriger 2015; Omaird0A strength of the present study
was the use of a mixed-methods approach includingegs, semi-structured interviews

and group brainstorming session in an effort torcw@e some of the common research
limitations that may significantly affect contribohs. The following were some of the

limitations:

* The data collected in this study were from one G©Gntry within the Middle
East and from one sector, in this case, the heakthsector. The sample was
composed of respondents from the quality departimedtAE hospitals. Hence,
the results may not be generalised.

» The potential for self-reporting bias may existaasesult of using a survey that
measured the perception of the respondents. Th&s ¢é@mmon issue when
collecting perception data from organisations’ fstabwever measuring staff
perception has been widely used and accepted bgna®ers in quality and LSS
studies (Albliwi et al. 2017; Monteiro de Carvakiioal. 2014; Lamine and Lakhal
2018; Antony et al. 2019).

» Hospital performance was measured using subjesteasures based on hospital
quality and LSS practitioners perception on howrthespital performed as a
result of LSS implementation.

* Another issue is that primary data have been delteftom an online survey, and
therefore, no deeper insights could have been gapftom the survey.

* There is no practical way whereby a researchereczure the truthfulness and
sincerity of the respondents when completing aesuguestionnaire.

» Certain limitations arise when conducting intervggwcluding interviewer bias
and not using appropriate interviewing methods (8ats et al. 2009).

» The study was based on a cross-sectional datatoilevhere data are collected
at a single point in time, rather than a longitadlistudy hence findings must be
considered with caution in drawing any conclusiabsut changes over time.

* The proposed LSS framework (LSSDFH) was not vadidadtatistically or in a

real-life project to assess how it will perform atglimpact on LSS projects.
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8.11Recommendation and propositions for future research

While the study has revealed that the interes88 Is growing in the UAE, its application

in UAE healthcare was still at its infancy. Thepoais discussion on limitations presents
some opportunities to test future propositions ¥Yercome generalisability and other
issues. Based on this study findings and literatthre following opportunities and

propositions are put forward for future research.

There is an opportunity to expand the scope of k&®arch in the Middle East and
developing countries. This will provide better gisis into LSS deployment comparing
the results to other studies in the other countiies sectors. Other factors can emerge
due to cultural differences, as discussed in se@id.1. Moreover, the ranking of these
CSFs may differ from one country and sector to lagoas per section 8.4.2. Hence, the
study can be considered as a base to conduct cativeastudies in other sectors in the
UAE and other countries. Propositions that coulddsted based on the aforementioned

paragraph is:

Proposition 1 The LSS CSF clustered model validated in thiglysis valid for
other sectors and countries (This Thesis: Sectisr2 &nd Figure 8.1).

Proposition 2: CSFs differ in importance (i.e.ranking) betweba healthcare
sector and other sectors in the UAE (This ThesstiBn 8.4.2)

This study considered a survey and interviews ttecibdata about LSS deployment at
one time. Further research could be undertakemvigstigate the impact of LSS on UAE
hospitals over time by conducting a longitudinaldstand by collecting primary data on
hospitals’ performance provided accessibility taades granted. The aforementioned

statement leads to the following proposition:

Proposition 3: Success of LSS deployment is affected by the duraif the

deployment.

This study has generated an LSS framework for gepdmt (Figure 7.4) through the ISM
exercise. Further work could be done to validate ghoposed framework (e.g. using

SEM) statistically. This could be compared withestiimilar frameworks in other sectors
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to explore similarities and differences. Followipgoposition is deduced from the

aforementioned statement:

Proposition 4: The ISM LSS deployment framework is valid statigliy and is
similar to other sectors (This Thesis: Section.7.2)

The study has revealed that workforce stability aadsient culture in the UAE affects
LSS deployment. Future research could be conductedderstand the specific effect of
transient culture and job dynamics on LSS implelet@mt in developing countries. The

above argument leads to the following proposition:

Proposition 5: LSS implementation is affected by the type of ¢ouwulture,
workforce composition and the extent of workforceedsity (This thesis:
Section 8.4.1)

More research could be conducted on the suppom@hgools used during LSS
implementation. The study reported that some UAEphals are using some CI tools,
but many struggles with their understanding angh@r@pplication that could affect LSS
deployment as shown in previous studies (Ismymid Bloschidis 2013; Antony et al.
2018). The above argument leads to the followirgpgpsition:

Proposition 6: There exists a causal relationship between LS®yveent and
effective usage of tools (This thesis: Section1d.8.

The study did not focus on LSS deployment and eyg@aonorale and motivation. Future
studies could explore the link between poor LSSl@mgntation and its negative impact
on employee morale, satisfaction and innovationtgAn et al. 2019; Sony et al. 2018).

The above argument leads to the following propositi

Proposition 7: There exists a relationship between LSS deploynaamd

employees morale and satisfaction. (This thesisti@e8.4.5)

Finally, this kind of study could be extended torate and public sectors in developing

and developed countries to provide more conclusigebroader answers on the benefits
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of LSS. The methodology used in this study maydpdicated to provide comparative
data with regards to the results of the relatigmsbetween LSS CSFs and organisational
performance in the healthcare sector and otheorse@& natural expansion of this study

would be to carry out similar studies in UAE marutifging and service organisations.

These propositions are not intended to be an etkiaust, but indications for further
exploration that have emerged from this study aneportedly under-researched in the

literature review.

8.12Implications for practitioners and policymakers

The previous chapters had their own summaries amttlesions. The following
implications are basically summaries of those sestimade to facilitate LSS deployment
at UAE hospitals:

» Active and visible top management support has eeteag the most crucial factor
to facilitate LSS deployment in UAE hospitals. Hentop management should
accept its responsibility to provide continuousmup to LSS initiatives in an
attempt to improve organisational performance. Muvee, top management
should lead and actively participate in LSS progras if they want to realise a
positive impact on their hospital performance. Thesible support should be
translated into allocating resources including tipeople and budgets to support
continuous training and education to staff.

* LSS measurement and reward systems need to beaonméegral part of the
performance management system. Employees shoplabieled with incentives
for their participation in LSS projects.

* LSS should be viewed as an intervention that cdnae cost while improving the
guality of services or products, leading to bettestomer satisfaction. Hence,
UAE hospitals need to create a culture that fostieasmige and builds on the values
of cross-functional teamwork and improvement. TM#l help link LSS to
employees creating involvement to support LSS ptsje

» Training and continuous education is a cornersfon&SS success. Aiming to
create a working understanding of the descriptine @nferential statistics
(Antony et al. 2019) training becomes a criticauis which should never be

underestimated as management need to support LgStexh plans.
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» LSS projects success stories should be publistef.dtoryboards may be shared
while celebrating the achievement and rewardingebaen members. This may be
done via organizational-wide forums attended byrnt@magement.

« Many patients are expecting hospitals to upliftirtheervices just like any
hospitality business providing services that canOW and exceed their
expectations. One approach that may be helpfuhdWw§8S implementation is to
utilise innovation as alluded by other research@&slk 2011; Antony et al. 2016;
Salah 2017). The integration of innovation with L&3mprove the delivery of
hospitals services emerged as an improvement apptyrtin previous studies
(Antony et al. 2019) and was raised during thislgtuterviews. However, other
researchers argued that Six Sigma might stifle eygas’ creativity and
innovation as it limits their thinking by using tlséructured DMAIC approach
(Hindow and Grow 2007; Sony et al. 2018).

8.13Conclusion

This study provided a more in-depth insight intdSLSSFs in UAE hospitals. Broadly
speaking, the survey, interviews and brainstormsgssion showed that LSS
implementation in the UAE hospitals is still in &arly stages. Although there are some
attempts to implement an integrated LSS approaetintplementation remained focused

on some Cl tools and Lean practices.

The empirical analysis confirmed that LSS has atipesmpact on hospital performance

affirming previous research; however, the study iecgily tested and presented a new
sequential model for deployment. Moreover, the ithedeveloped a deployment

framework for quality and LSS professionals basethe ISM approach. The study also
confirmed that the success of LSS projects in halspdepends on a number of factors
including top management visible commitment and-ioymanagement of change,

availability of resources, education and trainiagd linking LSS to employees. While

the UAE healthcare LSS CSFs were found to be sintolglobal ones, new CFSs were
added.

Although there were some reported success stdaesing to have successfully applied
the formal DMAIC structured approach, findings algmgested that LSS has not been
fully implemented in a holistic manner in UAE hasys, It is noted that there were many
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UAE hospitals that implemented FOCUS-PDCA and L@amciples/ tools as they found
them easier to implement given Lean simplicity cangg to perceived ‘advanced
statistical’ Six Sigma. Moreover, feedback illustcthat it is easier to involve staff in
Lean events, given the quick and tangible resiiliss seems in agreement with other
research findings on LSS application in healthcateere Lean seems to be more

dominant than Six Sigma.

Finally, LSS could support organisations becomeassgful and competitive if viewed
as a strategic management approach towards impentethis also noted that healthcare
has a specific nature given the complexity of riscpsses and the departmentalised and
hierarchical organisational structure. Therefor@, successfully implement LSS in
healthcare, a deeper understanding of the speaudiare of this sector, is required.
Moreover, LSS programmes should be supported ley af $actors to ensure its launch,
implementation and sustainability. With these rssun opportunity arises to further
develop LSS research and practices in the UAE inesade sector and other sectors.

8.14 Personal reflections

The last 4 years presented an excellent opportémitihe author to explore LSS from a
new angle. In his 29-year career as an enginedljtygjuauditor, quality manager,
consultant and LSS practitioner, the author hadptihelege to work with hundreds of
organisations in different sectors and in many tees Since the introduction of Lean
and Six Sigma, many organisations have attemptetiptement various improvement
methodologies. Some have succeeded, and somedilate However, many questions
emerged during LSS deployment. Among these questigre: ‘Does quality work?
Does LSS impact organizational performance?’ Mdshe times, these questions were
answered by an affirmative nod or by a simple rfee &uthor felt that respondents were
shooting from the hip and answers were not basesl/mlence.

This prompted the author to take on this reseancht@ put on his academic hat seeking
knowledge hence challenging his own current comvest Moreover, the author found

this study an excellent opportunity to explore sarh¢éhese questions from a different
vantage point. This required a transformation smidwn thinking hence becoming more
critical and questioning every source, written erbal and highlighting strengths and

weaknesses in any presented argument.
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The doctorate undertaking was also full of chalegA ‘juggling’ act as the author
described to his participants while deliveringnirag and coaching sessions. The author
described himself as a juggler with 3 balls: Famigrk and the doctorate research. This
experience has sharpened the author organizatimatime management skills while
pushing the envelope on many fronts. Moreover, abhthor was challenged at the
beginning of the research to transform his minétesh a consultant to an academic and
hence, alter his reading and writing process. Bbth taught modules and research
components supported the author to develop hisreseapabilities. In addition to the
research skills gained, the author had the oppibyttm connect and meet a number of
scholars through various academic networks andrfertrhis was another highlight of

the author’s enriching doctoral journey.

While the author continues his career as a managferoasultant and LSS practitioner
and coach, he will blend the findings from his aradt endeavour with his practical
experience in an effort to better help organisatiachieve better results. The author aims
to continue his academic journey by publishing mber of papers or a book and start

teaching classes at universities.
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APPENDIX A: CSFs Listing by Researchers

Researcher(s) Identified CSFs Sector
(Spanyi & 1. Wisible management commitment; zmall and
- T 2. Clear definition of customer requiremnents; medium
Wortzel 2003) 3. Shared understanding of core business processes enterprizes
and their eritical characteristics; {SMEs)
4. Eewarding and recognizing the team members; environment
5. Communicating the success and failure stories;
6. Selecting the right people and the right projects.
{Achanga et al. 1. Leadership and management; Lean
2006) 2. Finance; Manufacturi
3. Skillz and expertize; and ng within
4. Culture of the recipient crganization. SMEs
(Bamuelas 1. Management commitment and involvement; UK private
2. Understanding of Six Sigma methodology, tools and public
Cerenade & and techniques; organisation
Antony 2002a; 3. Linking Six Sigma to business strategy; 5
) 4. Linling Six Sigma to customers;
Antony & 5. Project selection, reviews and tracking;
Banuelaz 6. Organizational infrastructure;
7. Cultural change;
20026) 5. Project management skills;
9. Linking Six Sigma to suppliers;
10. Training; and
11. Linking Six Sigma to emplovees (human
resources).
(Fryeretal 1. NMManagement commitment SMEz-bazed
200 2. Customer management on Literature
) . e
3. Supplier management review on 20
4. Quality data, measurement and reporting papers
5. Teamwork
6. Communication
7. Process management.
5. Ongoing evaluation, monitoring and assessment
9. Training and learning
10. Employee empowerment.
11. Having aims and objectives that are

communicated to the workforce and used to
pricritise individual’s actions — a corporate guality
culture.

12. Product design

13. Organisational structiure.

(Tyagietal 1. Management commitment, involvement and partic. Indian Auto
2016) Uses of innovative technigues Sector
Understanding of Six Sigma tools and techniques
Understanding of Six Sigma methodology

Suppliers involvement

Strategic vision

e = LU R S Ry

Specialized team for Six Sigma
Fegular andits

=]
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(Laureani &

Antony 2012a)

(Jeyaraman &
Teo 20100

- I S S

[P
=

= e e e e
MOOOGBD -0 O LA el b

=

Project prioritization and selection

. Project planning and management

. Project management skills

. Process documentation

. Drganizational infrastructure

. Make proper investment in resources
. Linking Six Sizma to suppliers

. Linking Six Sigma to emplovees

7. Linking Six Sigma to customers

. Linking Six Sigma to business strategy
. Leadership

. Knowledge Sharing

. Integrating Six Sigma with the finanecial infrastruet
. Incentive program

. Fact-based decizion maling

. Emplovee’s commitment

. Education and training

. Customers satizfaction

7. Customers involvement

. Coltural change

. Communication

. Clear performance metrics

Management commitment Manufacturi
Organizational culture ?egna"?:i
Linking LSS to business strategy industry
Leadership styles

Communication

Linking LSS to costomers

Awareness

Selection of LSS staff

Daata based approach

L35 projects selection/prioritisation

L35 projects tracking and review

Besources for LSS staff

LS5 training

L35 tools and technigues

Project management skills

LSS financial accountability

OrganiFation infrastructure

Extending LSS to supply chain

Linking L85 to HE
Management engagement and commitment electronic
Eeward and recognition system manufactur
Organizational belief and culture ng services
Frequent communication and assessment on Lean
Six Sigma result
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(Laureani &

Antony 2012a)

{Jeyaraman &
Teo 2010)

Project prionitization and selection

. Project planning and management

. Project management skills

. Process documentation

. Organizational infrastructure

. Make proper investment in resources

. Linkang S1x Sigma to suppliers

. Linking Six Sigma to employess

. Linking Six Sigma to customers

. Linking Six Sigma to business strategy
. Leadership

. Enowledze Sharng

. Integrating Six Sigma with the financial mfrastrue
22, Incentive program

. Fact-based decizsion making

24. Employes’s commitment

el

woem

. Education znd training

. Customers satisfaction

. Cuztomers mvolvement

. Cultural change

. Commnmmication

. Clear performance metrics

Management commetment
Organmizational culture

Linking LSS to business strategy
Leadership styles
Commuumication

Linking LSS to customers
Avvareness

Selection of L3S staff

Diata based approach

LS55 projects selection/pricnitization
LS5 projects fracking and review
Fesources for LSS staff

LSS trammng

LSS tools and techniques

Project management skills

L5 financial accoumtability
Organization infrastructure
Extending L 58 to supply chain

Linking L5S to HE
Management engagement and commitment
Feward and recognition system
Organizational belief and culture
Frequent communication and assessment on Lean
Six Sigma result
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{Anbari &
Kozl 2004)

(Chakrabarty et
al. 2007)

(Henderson &
Ewans 2000}

(Dezal et al.
20123)

ks Lo b e o L b Lo b = 0 g e O LA e L b e

= b =

Project prionitization, selection, reviews and
tracking

Effective Lean Six Sigma fraining program
Project success stories and best practices shanng
Company financial capability

Establizshed Lean Six Sigma dashboard

. Competency of Master Black Belt and Black Belt
. Financial results measures

. Linking L ezn Six Sigma to business strategy

. Monitoring and evaluation of performance

measurements

. Prometional path for greenbelts and Black Belts
. Sufficient time to solve problems

. Lean 5Six Sigma organizational structure

. Linkang Lean 5ix Sigma to suppliers

. Organizational infrastructure

. Shared understanding of core business processes

and their critical characteristic

. Linking [ 2zn Six Sigma to customers
. Understanding of Lean Six Sigma methodology,

tools and techniques

. Greenbelt and blackbelt selection process

developed

. Operztional excellence department visibility to

execute L33 program

. Top management knowledge of the key procasses
. Project management (including project champion

and teamwork and composition)
Management conmitment

Organizational involvement

Project governance

Project selaction

Plamning

Implementation methodology

project management and control

Culfural change

Contimuous framing

Top management commitrment,

Education and training

Culfural change

Customer focus

Clear performance metrics

Attaching success to financial benefits
Organizational understanding of work processes
Upper management support

Organizational infrastructure

Traming

Application of statistical tools

Link to human resources-based actions (e.g.,
Bonuses, promotions, etc.)

Management mvolvement and participation
Organizational infrastructurs

Linking Six Sigma to customers

Linking Six Sigma to business stratesy
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(Hilton et al.
2008; Sabry
2014)

{Alsmadi et al.
2017)

{Soti et al. 20100

—
i

A D b

15.

=

Traming

Linlang Six Sigma to employess
Leadership for Six Sigma

Understanding of Six Sigma methodology
Project prionitization and selection

Project management shalls

. Cultural change

Linkang Six Sigma to suppliers
Executive commitment
Adopting the philosophy
Benchmarlong
Traming
Cloger customer relationships
Closer supplier relationships
Open orgamsation
Employee empowerment
Flexible operations
Process mprovement

. Measurament

Organizational structures

. Zero defects mentality

Teams

. Planning and values

Audits

. Problem-zolving tocls

Design and engineering

Production
Linking Six Sigma to business strategy
Linkang Six Sigma to Customers
Project hManagement skills
Executive lezdership and senior management
support
Orgamzational mfrastructure and readiness
Management of culburzl change
Project selection and prioritisation
Integration of Six Sigma with Financial mefrics
Understanding Six Sigma methodology

. Training and education

. Project fracking and reviews
. Incentive programs

. Company-wide commitment

Linking Six Sigma to Suppliers

Linlang Six Sigma to employess

Effective top management leadership role
Cruality maturity level of the orgamization.
Availability of fumds

Organizational infrastacture

Availability of experfize fraining

Statistical thinking.

Employees” adaptability and flexibility towards
leaming

~a
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(Lande et al.
2018)

(Mamalle et al.
2013

{Brun 2011}

[ e T =
P —_—

i

s

e e S = L S

Committed workforce.
Eelizble data gathering and retrieval system.

. Technical competence
. Organizational culture

Traming {employes imvolvement)
Management mrolvement and
Commitment

Customer satisfaction

Leadership

Project pricritisation and selection
Cultural change

Understand L3S methodology
Strategic quality planning

Process management

. Product design

. Linking L35 to customers

. Linkmg L5S to business sirategy
. Emplovee satisfaction

. Employvee reward

. Imventory contral

. Communicztion of mformation
I. Linking L33 to employess

. Linking LS5 to suppliers

. Emplovee relation/empowerment
. Cuality measurement system ‘quality

data

. Benchmarlang
. Bole of quality departrent

Semor management commitment, support and
enthusiasm

Linkang L5S to business strategy;

Linking L58 to the customer;
Understanding the tools and technigues;
Project selection and prioritisation; and
Training and education.

Menagement involvement and commitment
Cultural change

Commmnication

Organizational infrastructure and culture
Education and traiming

Linking 55 to business strategy

Linking 55 to customer

Linking 55 to human resources

Linking 55 to suppliers

. Understanding tools and technigues within S8
. Project management skalls
. Project prionitization and selection
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{Deng et al.
2016)

(Ghretveit &
Aslaksen 1099)

(Antony &
Kumar 2012)

(Waters 2016)

S s L b

'\-\.l:l_ﬁﬂ.-\.l
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e L b
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CF =] Oy LA e lad b

Motrvation to adopt Six Sigma

Top management support and commitment
Culture of the organisation

Other quality mitiatives and their matority
Fesources mmputed

Information system and organisational
infrastructure emplovee engagement

Team leader experience

Communication

Traming

. Promotion
. Standardization
. Projects deploved under structured maprovement

procedure

. Alzmment Six Sigma projects’ goals with

strategic goals

. Implementation Six Sigma focus on metrics

Management and physician mvolvement at all
levels

Good data systems

The right traming

Effective project team management

Senlor management commitment and involvement
Focusing on critical processes for improvernent
Establishing a culture of continuous improvernent
Focusing on the needs of patients

Establishing measurement and feedback systems

Leadership and management commitment and
support

Organizational cultural change

Sx Sigma Traming

Alizming 55 projects to business objectives
Linking Six Sigma to Customers

Project Selection

Organizational Infrastructure

Understanding the DMAIC method, tools,
techmques, and key metrics

Accountability - tying results to financial terms or
bottom line

. Project management skills and iterafing PDSA

loops

. Strong communication plan or effective

CONMMUINICEIon

. Selection of team members and teamwork

. Selectng the best process

. Linking to suppliers and HE.

. Clear performance metrics or a measurement

ASEUrance sysiem

. Employee mvolvement
!. Project tracking and reporting capahilities
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{(Sambhe &
Dalu 2011}

{Ho et al. 2008)

(Antomy et al.
2018)

13. Supportive IT systems

1%, Company-wide commitment

20. Organization-wide deployment and awareness

21. Avalability of resources (financial, time)

22. Established clear roles and responsibilities

23. Control phage monitoring to maintain results

24. Accountability and Fecognition

23. Incentive Program

1. Top ma.uagemeul leadership and commitments.

2. Team gelection for Six Sigma project.

3. A well-developed strategic planning system.

4. Emplovee training and education on Six Sigma
methodology and utilization of quality tools.

5. Effective commumication on Six Sigma programme.

. Project pricritisation and selection.

7. Linking Six Sigma to business strategy.

8. Orgamsational mirastructure.

9. A well-implemented customer management system.
10. Culture of collaboration and cooperaticn.

11. Project management =kills.

12. Empowerment and autherity at all levels.

13. Linking 5ix Sigma to suppliers.

14 Limking Six Sigma fo business strategy.

15. Fole of information technology.

1. Incentive/reward system.
2. Investment of essential resources.
3. Business strategy based on customer demands.
4. The use of data analyziz with data that is easily

obtainable.

3. Top management’s commitment and participation.
1. TUnderstanding of Six Sipma tools and techniques
2. Management involvement and commitment

3. Commmmcation

4. Orgamszation mfrastructure and culture

5. Tramng

6. Patient focus

7. Cultural change

8. Goal-based approach

9.  Employee engagement

10, Clear performance metrics

11. Effective leadership

12. Project management skills

13. Limnkang Six Sigma to business sirategy

14. Project priomitization and selection

15. Financial retum

16. Organizational readiness

329

Indizn
Anrtomotive

Green beltz
participants

mn Taiwan

Healtheare



APPENDIX B: CSFs Descriptions

CSF

Top management

commitment

Training and
education

Linking LSS to
customers

Description

Leadership and visible top management support, involvement and commitment have been
reported as the top critical element for the success of Six Sigma and Lean in many industries
and m different countries and various orgamisational sizes. In a Six Sigma organisation, top
management should understand, participate and support LSS projects by allocating budget
and resources. Smce Six Sigma 15 considered a top-bottom methodology, the top of the
upside down pvramid must be firmly grounded in the values and behaviours of the
organisation’s executive leadership.

Training is one of the core elements in organisations to inftiate change. Quality improvement
initiatives such as LSS mandate that staff is trained and educated on the methodology and
tools. To allow the successful execution of LSS, training programs and education on LS5
should be conducted broad in the organisation starting with the top management and then
cascaded to all emplovees Training and education should explain the “why” and “how” of
LS5 to employees. Tvpical training would cover quality principles, problem-solving skills,
teamwork, statistical tools and Lean and 5ix Sigma methodology.

LSS projects are generated based on the voice of the customer (VOC). Projects should start
and end with the customer needs, hence the importance of defining and linking 155 projects
to customer requirements becomes critical. In a typical LSS project, VOC is translated to
critical to quality (CTQ) factor. The CTQ) analysis provides a method to franslate the VOC
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Sources

(Albliwi et al. 2014; Antony and
Banuelas 2002; Laureani and
Antony 2016; Laureant and
Antony 2017; Pande 2007,
Diesai et al. 2012; Harry and
Schroeder 2000)

(Albliwi et al. 2014; Alhuraish
etal 2017; Nislund 2013;
Laureani et al. 2012; Coronado
and Antony 2002; Hilton et al.
2008)

(Chakraborty and Tan 2012;
Coronado and Antomy 2002;
Desai et al. 2012)



Organisational
infrastructure

Project
Prioritisation
selection,
management, and
tracking

Aligning LS5
projects to business
objectives

into a measurable factor that can be used to build the LSS model. The above exercise serves
to identify the customer (internal/external) needs, to select projects with high impact on
customer satisfaction and understanding the market and evaluating 1t periodically.

The organisational infrastructure supports the organisational readiness to launch LS5
projects by ensuring that specific orgamisational characteristics are in place. For example,
the creation of cross-functional teams within the organisation supported by emplovees
dedicated entirely to Six Sigma deployment through the belt system training will create
proper teamwork infrastructure to support LS5 deplovment.

LSS 15 driven by a strong project management methodology. Poor project management and
tracking could lead to failure or delayed results. Selecting and prioritisation of projects
becomes a critical factor to ensure maximum financial return to the organisation. LSS
project selection 1s based on proejcts that will vield positive financial returns, address

customer requirements and focus on poorly performing areas of the organisation.

L35 projects cannot be treated as a stand-alone effort and must be linked to strategy and
business to ensure continuty and support. LSS projects should show a clear link to the
organisational strategy and objectives mcluding financial benefits. Conducting a financial
appraisal of Six Sigma projects and targeting Six Sigma projects that have a direct impact
on the financial and strategic operational goals of the organisation i3 a critical element for
deplovment.
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Linking LS5 to
suppliers

Management of
cultural change

Communication of
information

Linking LS5 to
employees

Tt is usually beneficial to extend the deployment of LSS to suppliers. That will require an
organisation fo link 1ts LSS application to 1tz supply chain and work with its suppliers to
minimise variation and maintain suppliers with high process capability. Involving suppliers
in 51X Sigma projects and partnering with suppliers who have implemented Six Sigma 1s
another good example.

Deployving LSS programme requires cultural change and organisational transformation. It 1s
argued that for LSS to succeed, an organisation must transform and endure a significant
‘psychological change in managers’ and emplovees believes, attidudes and behaviours
towards continual improvement’. Hence to successfully deploy LSS, an adjustment is
needed in the culture, values and staff mindset to overcome the fear of change This will
lead to lower resistance on the individual level when implementing Six Sigma. This can be
achived through active communication channels, motivation and continous education on
the why and how of LSS, showing the difference between LSS and other quality
improvement initiatives and demonstrating the need for LSS in terms of benefits to the
emplovees.

An effective communication plan is crifical to ensure that LSS objectives and benefits are
explamned to staff including how i1t works and how 1t will affect them. Further,
communication includes spreading the word for LSS project results (positive and negative)
to build on previous success and to learn from mistakes.

Creating a sense of ownership among emplovees will support LSS deployment. Involving
emplovees who best understand their processes iz highly suggsted. It 1s also suggested to use

LSS accomplishments as one of the kev measures for management performance and
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(Antony and Banuelas 2002;
Pande et al. 2000; Desai et al.
2012).

(Chakraborty and Tan 2012;
Antony and Banuelas 2002;
MNoori 2015; Desai et al. 2012;
Ahmad et al. 2016; Harry and
Schroeder 2000) (Antony and
Banuelas 2002; Anand 2015)
(Ahmad et al. 2016)

(Coronado and Antony 2002)

(Coronado and Antony 2002;
Desai et al. 2012)



Usage of problem-
solving and
statistical thinking

tools

Established LSS
dashboard

Incentive program

Understanding L55
methodology

Availability of
resources (financial,
time)

Understanding 1S5 different tools and techniques is critical to projects success. More
importantly, a structured training programme (e.g. the belt system) will support the leaming and
usage of problem-solving and statistical tools. There are a number of Six Sigma and Lean tools
that can be merged and used under an LSS programme. The understanding and proper usage of
the seven qualitv tools in addition to other statistical tools combined with Lean tools such as
WSM or 3S could be very valuable to the success of LSS projects.

Business practitioners argue that it is hard to manage and improve what you do not measure.
Therefore, L3S activities need to be integrated into organisational measures and tracked through
scorecards or dashboards. Clear goals and targets should be identified in a dashboard that 15
linked to business performance and customer needs.

Having an incentive and performance management system that is tied to successful selection,
participation and completion of LSS projects, will support deployment and will provide
motivation to staff Consequently, this may require the adjustment of human resources
procedures to be more aligned with the principles of LSS approach. These adjustments may
include linking organisational rewards and career growth to LSS projects success.

To properly implement LSS methodology the two approaches (Lean and Six Sigma) and their
related tools must be understood by emplovees. It 15 also critical to understand the DMAIC
steps blended with Lean principles and tools and techniques during the implementation. |

LS5 projects may fail if no resources are avaiable during LSS projects Eesources may include
time, IT. finicial training and team members. The organization capabilities and top management

commitment to provide resources for LSS projects 1= critical to their success.
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2001)

(Tvagi et al. 2016; Waters
2016; Jevaraman et al. 2010;
Chakraborty and Tan 2012)

(Coronado and Antony 2002;
Sharif 2011)

(Coronado and Antony 2002;
Desai et al. 2012)

(Antony, Downey-Ennis, et al.
2007, Coronado and Antony
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APPENDIX C: Questionnaire Factors and Indicators

Categories | Code | C5F Setl References Set 2 (Tran 2008)

Strategic 801 | Leadership and Visible top » Executives are committed folly to (Hilton et al. o There iz a lot of upper management
MManagement involvement and the performance improvements 2008) mvolvement and commitment for 153
Commitmennt » Executives are actively initiatives at my organisation

champicning the performance ¢ Upper management at my organisation
initiatives. iz knowledgeable in L3S tools and

» Executives are actively techniques and they follow it closely
communicating the performance
commitments to all staff.

302 | Management of cultural change » Early and effective ((Douglas et » In general, the corporate culture in our
communication on the why and al. 2013; organization supports using Six Sigma.
how of Lean Six Sigma Dezai et al. » Our organizational environment such as

s Showing the difference between 2012) people’s perception and attitudes are in
Lean 5ix Sigma and other full support of Six Sigma
guality improvement initiatives
s Demonstrating the need for
Lean 5ix Sigma in terms of
benefits to the employees
803 | Availability of resources o  Our company has a dedicated Dubey et al. o My organization makes funding readily
{financial, time) budget head for Six Sigma 201%) available for LSS initiatives
implementation ¢ There iz a large financial budget at my
o Eelease of funds for any quality organization which allocated to LES
project is not streamlined and deployment (ie. for rezources et.)
requires a lot of documentation
and time
o I feel that Six Sizma projects
invelve enormouns financial
TES0UICEs

504 | Organizational infrastructure ¢ Creation of cross-functional (Douglas et s  According to the way that our

teams within the organisation al. 2015; orgamisation i3 set up, our organisational
Dezai et al. infrastructure really supports LSS
2012) o Within our LS5 initiative, it can be

easily seen that there exists a hierarchy
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803 Linking L8E to customers Identification of customer (Douglas et Our Six Sigma initiatives always start
(internal/external) needs al. 2013; and end with our customers.
. . . Dezai et al. We constantly get feedback from
To implement projects with 2012) customers and we tailor our Six Sigma
high impact on customer efforts to addrezs the customers’
zatisfaction concerns.
Understanding your market and
evaluating it periodically
206 | Aligning S8 projects to Financial appraizal of Six (Dovglas et Six Sigma is integrated into our business
business objectives Sigma projects al. 2013; such as into our vision, into the way we
o _ Deszai et al. do things, into our strategy ete.
Target Lean Six Sigma projects 2012) Six Sigma is evident throughout all of
on improvements that have a our departments / divizions all through
direct impact on the financial the organization.
and operational goals of the
company
Tactical T01 | Linking LSS to suppliers To ivolve suppliers in Six (Douglas et Our suppliers are fully aware of Six
Sigma projects al. 2013; Sigma and are trying to use, thinling
. Deszai et al. about using of are using it themselves.
To have suppliers who have 2012 Our Six Sigma efforts are coordinated
implemented Six S1gma with that of cur suppliers to get the full
benefit of Six Sigma in our organization.
T02 | Training and education Training in quality principles is (Hilton et al. There are many hours of training that
important. 2008) are involved before an employee can

Training in problem-solving skills
iz important.
Training in teamwork facilitation,

structure and action are important.

General awareness training in
performance improvement
methodologies is important.

start on any Six Sigma effort.

The amount invested in training for Six
Sigma iz very large as compared to other
business uaits within our organization
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Training in teamwork facilitation,
structure and action are important.
General awareness training in
performance improvement
methodologies is important.

The amount invested in training for Six
Sigma is very large as compared to other
business uaits within our organization

T03 | Usage of problem-solving and To understand fully all steps of (Douglas et We fully understand the Six Sigma
Statistical thinking and tocls the DMAIC methodology al 2015; methodology, tools and techniques that
o Dezai et al. are used in our processes.
To adapt Lean Six Sigma 2012) We always use the DMAIC (Define.
methodology to your Measure, Analyze, Improve, Control) or
organisation DFSS (Design for Six Sigma)
To use simple tools and methodologies for all of our Six Sigma
techniques during Lean Six efforts. o
Sigma implementation In the Six Sigma efforts that we are
mvolved in, we use Statistical
techniques to analyze data.
We are deeply knowledgzeable in the
statistical technigues required for our
Six Sigma efforts
T04 | Linking LSS to employees Emplovees understand the need (Dubey, Six Sigma is fully integrated into our
for implementing Six Sigma Gunazekaran, HR department in that things that HR
Emplovees are aware of what they et al 2013) does iz related directly or indirectly to
need to change Six Sigma.
Emplovees are eager to participate My organization’s incentive systems,
in Six Sigma projects motivational initiatives and hiring
Emplovees are empowered to processzes are optimized with Six Sigma
malke project decisions in mind.
independently
Employees are given sufficient
time to work on projects
Operational | 001 | Understanding L33 The performance principles are (Hilton et al.
methodology included in the hospital’s mission. 2008)
There is a need for high quality

and health and zafetv standards.
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Q02 | Incentive programme Tousze Lean Six Sigma (Douglas et My organization offers many rewards
accomplizhments az the key al. 2015; which are directly related to our Six
measzure for management Desai et al. Sigma efforts.
performance and compensation 2012) Six Sigma initiatives get full recognition
Tomake Lean Six Sigma by the organization when a project is
training mandatory for completed.
promotion consideration
To award monetary bonuses
based on successful
implementation of Lean Six
Sigma projects
003 | Communication of information Communication provides (Dubey, There iz a lot of communication with
information about Six Sigma Gunasekaran, respect to Six Sigma in our organization
Communication provides etal 2013) as to how we are doing. Both successes
information about employee and failures are well communicated to
impact emplovees.
Communication emphasize Six Management always talks about how
Sigma progress our Six Sigma initiatives are progressing

204 | Established Lean Six Sigma Measuring performance in all (Hilton et al.

dashboard areas is necessary. 2008,

Using charts and graphs to Jeyaraman &
measure and monitor quality is Teo 2010}

helpful.

Emplovee training in statistical
methods for measuring quality iz
necessary.

L&E results are used as tools to
manage performance

L&% dashboard iz available to
employees

L&5 dashboard iz available to
managers and sUPervisors
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LSS goals within the hospital are
focused

003

Project priositization selection,
management, and tracking
skiills

Project selection based on
financial returns

Project prioritization bazed on
customer requirements

Project selection focuzed on
poorly performing areas of the
COmpany

To develop project management
skiills

To establizsh a project scorecard

(Douglas ot
al. 2015;
Dezai et al.
2012)

My organization believes that being able
to prioritize. select, review and track
projects 1z very important for using Six
Sigma.

The projects that we select usually are
those that we know will be successfil
when completed.

Hospital
Performance

HPO1

Patient Eesults

The general mortality rate
decreased last 1 year
Outpatients” satisfaction increased
last 1 year

Feadmission rate within 24 in
emergency department decreased
last 1 year

Length of stay decreased last 1
year

Services lead-time haz decreaszed
Patient complaints have reduced

(Al &
Alolayyan
2013y

HPO2

Staff And Work: System
Results

Employees hours spent in
education and training increase
The productivity of per employee
per month increased

Employee satisfaction has
inecreased

The turnover rate of employees
haz decreazed

Information sharing has increased

(Al &
Alolayyan
2013)

HPO3

Hospital Efficiency and
Effectiveness Results

Number of cutpatients has
increased

(Al &
Alolayyan
2013y
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Numbers of inpatients have
increazed

Number of general anaesthesia
surgery has increased

General occupancy rate has
increased

The productivity has improved
The hospital’s reputation is
improved

MNumber of service defects, errors,
or breakdowns has decreased
Cost of quality has decreased

HP04

Flexibility Performance Results

The waste has reduced

The competitive position of the
hospital’s has strengthened
Capacity to develop unigue
competitive profile has increased
Capability to provide specialized
health care and services has
increased

(Al &
Alolayyan
2013)
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APPENDIX D: Social Desirability Scale

S e,éf Assessiment

Dare You Say What You Think? The Social-Desirability Scale

Dn)mms!ywl:taxywéml,ﬂrdnwut:mimmmtprmt}w
belicks 1o carn the approval of ochers? Dn}rcm: ANSWET UESHons
hear?

Telling others whar we think they want o hear i making
the socially desirable response. Falling prey m social desirabiliy
may cause us to distort our belicls and experiences in intenviews

or on psychological tests. The bias eoward responding in socially
desirable directons s also a source of cror in the case smdy,

survey, and testing methods, You can complete the Social-Desir-
ahility Seale devised by Crowne and Marlowe 10 gain insighc
mm whether you have 2 endency 1o produce socially desirable
rESpOnSes.
Directions: Read each ftem and decide whether it & tue (T) or
false (F) for you. Try w work rapidly and answer each queston
by clicking on the T or the E Then click on Towml Score m
acoess the Scoring Key and interpret your answens.
I. T F Beforevonng I choroughly investigate the qualifi-
cations of all the candidares.
2. T F Inever hesitame o go out of my way to help some-
one in roohle.
3. T F Iissomcomes hard for me o go on with my work
ifT.am not encouraged.
4 T F Thave never incensely disliked anyone.
5. T F Onoccasions Lhave had doubrs about my abiliny m
succeed in life.
6. T F Isomedmes feel resenthul when T don't ger my way.
7. T F [@amabvays carchul abour my manner of dress.

8. T F My tablc manners at home are as good as when 1

eat out in 4 restaurant.
9. T F HIcould get into a movie without paying and be
sure | was not seen. [ would probably do it
10. T F Onafew oceasions, | have given op something be-
canse 1 thought roo binde of my abiliry.
F I like 10 gossip ar imes.

F There have been dmes when [ elt like rebelling
apainst people in authority even though [ knew
they were right

13, T F Nomarerwho I'm walking m, I'm abvays a good

I.-El'ﬂnﬂ.

14. T F Icanremember “playing sick™ w ger our of some-

thing.

15. T F There have been occasions when T have tken ad-

vantage of semeone,

l6. T F I'malways willing oo admit ivwhen Tmake 2 mis-
take,

17. T F Iabways oy m practice what I preach.

18. T F Idon'tfind it parncularly difhcult to gee along with
londmouthed, ohnoxious people.

19. T F Isomedmes try o get even rather than forgive and
ffIIEEL

20. T F Whenldon't know something I don't mind acall
L

2. T F Iam always courteons, even o people who are dis-
agreeable.

22, T F Ardmes | have really insisted on having things my
mwﬂ]ﬂ

23. T F ‘There have been occasions when T felt like smash-
ing things.

24. T F Iwould never think of lering sumeonc else be
punished for my wrong-doings.

25. T F Ineverresent being asked w retum a fvor

F  Thave never been irked when people expressed

ideas very different from my own.

27. T F I never make a long mmip withour checking the
safery of my car.

28. T F There have been omes when 1 was quire jealous of
the good formne of others.

20. T F [ havealmost nover felt the urge o tell someone
off.
3. T F Iam sometmes irfimted by people who ask favors

Dr]'I'IE_

3. T F I have never felt thar I was punished withour cause,

32. T F [Isometimes thinkwhen people have a misfornme
they only gor whar they deserved.
33 T F Thave never deliberacely said something thar hurt

somcones feclings.

SOU'R("E ]11’ Crowne and DA Mardowe, A new sole of social dedrabiiin:
of pathology,  Fmemel & Crenlimg Prechalogy 24 (1960 351
fnmhtlmhyﬂ!hmmpq:bnbgju]mhmudbrpﬂh

miminn.

|___Reset | Total Score

Source:
https://www.cengage.com/resource uploads/downloads/0495092746 63626.pdf
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APPENDIX E: Questionnaire Evaluation Sheet

1. Questionnaire

Ttems Unsuitable Moderate Suitable

Number of pages

Time usage

Text size

Language

Interest/attractiveness

Pattern/design

Order of questions

2. Questions

Ttems Unsuitable MhModerate Suitable

Usefulness

Instruction

Clearness

(Understanding)

Terminology

(Definition)

Suit of ranking

Please indicate the question number and indicate the canse of unsuitableness and suggest improvement

(Question # | Repetitive | Boring | Unclear | Difficult | Biaz | Suggestions
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APPENDIX F: Experts Details for Questionnaire Validation

Position Feedback Method
Academician # 1 Senior consultant —Meirc Training and Protocol analysis
Consulting
Academician # 2 Partner- —Meirc Training and Consulting Workshop
Academician # 3 Chairman-Meirc Training and Consulting | Workshop
Academician # 4 Partner- —Meirc Training and Consulting Email
Marketing and Partner- —Meirc Training and Consulting Workshop
Questionnaire
design expert
Marketing and Partner- —Meirc Training and Consulting Protocol analysis
Questionnaire
design expert
LS5 Expert 1 Assistant Professor in the field of Lean 5ix | Email
Sigma at King Abdulaziz University,
L55 Expert 2 Management University of Africa Email
LS5 Expert 3 Associate Professor Montpellier Business Email
School
LS55 Expert 4 University of Strathelyde Email
LSS Expert 5 Associate Professor | Department of Email
Business Administration & Marketing.
Birzeit University
LSS Expert 6 Assistant Professor, Hamdan Bin Email
Mohammed Smart University, Dubai, UAE
LS5 expert 7 LS5 PhD Student and Assistant Professor Email
in Management at HW university
LS5 expert 8 Email
LS5 expert 9 Associate professor, Department of Meeting and
Industrial Engineering School of email
Engineering , The University of Jordan
L5S expert 10 Assistant Professor at Amrita School of Email

Business, Cochin Area, India
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APPENDIX G: Expert Opinion on the Survey Questionndre

1T

f e b IR A R AR

e L T LI P P

T

Channsls uzed: Email Workshop Based, Protocel analy=is

Expert

Feedback

Action taken

Aprademician # 1

1.

Langth of survey 1= reazonzble. It tock 18 munutes to complets

Item 2: Reduced the infroduction

opticn
Conzider nentral answer in vour Likert zcale
Other itams ars suitabls

2. Suggestad to shorten the introduction letter and remove some partz {2z, “Pleaza email.
complete the questionmnaire bazed on your honest judgment and zrve vour s [tem 6: Eemoved Q34-38
valuzble comments. Some of the questions may seem to be similar to one o [tem 29 : Changed to ‘Lead-time
anocther, but each guastion addrezzes a uniqua izsue. There 1= no right or wrong for  hospital  services  has
anzwer. | am mainly mterested m your opimon on the 1ssues™) decreazed ’

3. Suggestad to uze one question to measurs each CSF mstead of two.

4. (Questionad the difference betwaen the terms "'moderately’ and "'mildly' uzed m the
Likert scale and their degres of difference.

5. Question 29 'services lead-time has decreazed' zounds vague to him

8. He sugzested to have enly question on ranking with weights — 1.2. remove (34-
318 since question 32 can capture the same

7. Im generzal, he was poszitive about the layout and structure.

Academician # 2 1. Abbreviation zuch as L3S and DERO should be spelt out ¢ Ttem ] addreszed
2. Conzider reducing the number of questions ¢ Ttem 2 addresszed
3. 4 Conzider changing as some hosprtals could be includad in more than one "

Ttemn 3: quesztions 4 rephraszad
The author decidsd not to use
neutral to aveld 1szues with analysis

Arademician # 3

e e L

Li

Leangth 15 appropriata

Spell out the abbreviation such as DAMAIC and LES

Qruastion 28: Availability of resources should read lack of rescurcez

Chiestion 24: Suggested to use “one of the key measures’ instead of the kev
maasure

Chiestionad how will the sample will be seat and how it will cover all hespitals
the TTAE and suggested to rum an inihal survey to measurs implementation in all
UJAE hospitalzs and then send the full survey to the ones that are implementing L3S

Item 1: Imdicated that L35 stands

for Lean 2ix Sizgma af the beginning
of the survey. Itam 3: Fixed
Ttemn 4: Fixed
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Academician = 4 1. Cestion # 3 (How many patient bads does vour hespital have) May naad 2 “77 Ttem 1: Fixed
at end. Item 4: Changed from consider to
2. Qnuastion #14: Aren’t both (s similar in meaning? deseribe
3.0 #22: 24} 1sn’t same as #14 m meanmmgT
4. #30 (How would vou consider the result: of Lean Six Sigma m vour hospital so
far) [ would replace “conzider™ with sither “categonze™ or “deszeriba™.
Marketing and 1. Length 1s appropriate Items= 4 and 5 addres=zed
Chiestionnaire design 2. What not consider benchmarkmg az a CRF7
expert #1 3. Spell out the abbreviation such as DAMAIC and LES
4. Conzisteney usmg L35 and 25 mm 32
5. Question 23: Availability of resources should read lack of resources
hiarketing and 1. Suggzestad to trim the mtroduction letter to make it simpler and shorter Item 1: Fixed
Chiestionnaire design 2. Felt that the questionnairs took more than 20 mimutss and sugrasted to shorten it Ttarn 2- Wil reduce the number of
expert #2 3. Q325 8 ete..: Should have more space between options to aveld confusion questions addressing C5Fs
4. O It could be confuzing to have more than one tvpe for fype of hospital as some Ttamn 3- Seome fo be 3 vizual izsoe
hosprtals could be a private but alzo part of a multinational group and could be a as the online copy did not have
Joint venture thiz 15zua. ]
3. Q13 suggested to remove the leadership and stick with top manzgement. Sacond Ttem 4- Chaneed to onhy list
element has t.u.r-::u quertln::-n o i private or governmental
6. Ql4: Confusmmg as it 1z difficult between culture and organizational snviromment. Ttem 5-11: Fixed
Omna elament 1z mild while the other 1z hard
7. Q13: Clarify what 12 head
E. 0Q21: Mo clear on the first element (Who 15 we). While the second elament iz not
clear on the word “many’
9. Q23: 2™ glament 15 not very clear and rather rhetorical
100 Q23 Wot elear [who 12 our)
11. Q26: The first element haz toro gquastions
12. Also shared some mmprovement on wording and saquence.
L3% Expert# 1 1. Q3: Wead to consider adding: what 1= the capacity of the hospital mn terms of Item 2: Fixed 1n all questionnairs

patients number

Ttem 3: Added te the question
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LA e Lad b

b = T I

General: Use lazs abbreviation or explain them. Wot all peopls undarstand them
0%: Add “Tick all that appliaz™

Q11: Youw might say “vour L3S education leval”

Zechion 2 of CEFz - mstead of Lean six sigma vou may write Lean and /Six Sigma
., thiz wrill melode Lean, Six Sigma and LSS

19 vou mayv add:

we encourage our suppliers to depley L3S and support them

321 not steps ,, phases of DRAIC

D21 : what 1z many?7 1t will not grve vou any valuzkle result, you can transfer
this question to the previous zection and give exact numberz ez 1 to 3, 610 10 ...

10, Q24 Mot claar
11. 25 Mot claar
12. Q27 not Profazsional termuinclogy .. vou could =zav for LES daplovment or for

L3% suceess and zustamakility

13. Q2E: Chanpe wording to “What are the most comumon challenges barriers for LES

daplovmment OF mmplementation m vour hozpital 7™

Ttemn 3: Addad a note mentioning
the L35 refers to Lean, Six Sigma
or L35

Ttemn %: Fixed and raphrazed

Itern 10 and 11 reworded

Item 12: Feworkad

Item 13: Fr=med

L3532 Expert #2 1. Tha kigzest concern 1= the fact that thers 15 not neutral pomt in the Likert scale - #  [Omitem 1: Decided to keep the
thars iz a debate among academics about the nse of a neutral or not Likert zcale with no neutral option
2. Q7 Add"s" to term in the guestion as explained sarlier in the
3. Q20z2 Double questions - asks about guality and lean zix sizma - not necessarily questonnaire design section.
the zams thing 11 the eves of many
4. 24z Double question - performance and compensation #  Ttem 2: Fixed
3. Q23 not clear. Communication needs better definrhon * Tiamn 3- Bemoved the reforence to
6. 26z Double question - performance in all areaz and LS8 guality
7. Q29- Mot clear. This question needs rewording -Indicate the degres to which you s Itam 7: Q29: Chanzed as
agree with the following statements about the impact of L33 suggzested.
LS8 Expert# 3 1. Mo comments- Tust proofread 1= required * Done
L5E expart=4 1. It may be usaful to capture how a hozpital got to Lean Six Sizma: did thev start # Mo acton

with either Lean or 3ix 2igma first, or directly into Lean Six Sipma? It may be a
uzeful dimension to consider, whether the way they got to Lean Six Sigma matter
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LS8 Expert #35

b

=

. Im section 2, I would recommend listing all the statements in a tabls fo mdicate

rezpondants” agreement with them. Thiz will produce fewer pages. You can code
tha quastions to ba linked to the main factors (whan it comes to... ).

In zection 3, I would recommend havrmg the scale of not important, muportant, and
enitical. I weonld alzo recommend deleting g33-38 as the analvsiz should revezl the
rank of the most impertant (eritical) factors and the unimportant ones.

Give clear imstructions if the anzwer 15 no deployment in 3.

Give clear metructions for thoze who anzwered 9, sthould they stop hers or shounld
thay confinue

I wonder why did you uza a 1-6 Likert scale, why not 3 or 7 which will make the
analyzls easier when caleulating the mean. In the caze of 1-6 which vou are using,
how would mterprat the mean wvalues? For example 2 mean value of 3.37 15 1t
agreement or disagreement?

. Q2E: I would recommend asking rezpondents to list the 1zznes thev faced without

the limited 3 1zzuss. The analvs=is should revveal the ranking of the 1zsues faced.

Ttern 1: Dmecuzsed thiz however
decided to keap each CSF question
alope. Eeduced the number of
guestions.

Ttem 2: Delatad questions 33-38
Ttem 3: The respondent will move
to ‘mo deplovment’ section if the
anzwer 15 no deployment

Itemn 4: The dezigned logic will take
tham fo the last page

Ttem 3: Tha 1-6 Likert scals will
avord giving ‘neutral’ choices fo
tha rezpondents. Sas zection on
questionnaire dezign for
Justificafion. Alse the mean tem
seores are not ralevant m this
study, bacausze a non-paramstric
mathod (PLS-5EW) 15 uzed to
addresz the ressarch questions and
test the hypothazes. In PLS-SERT
tha latent varizkles or constructs
aras not operationalized wsing maan
item scoras

Ttemn 6: Eemoved the linitafion cn
3 1zsznes

L3E expart #6

bt

#= e

Summarize the mtroduction latter —fool long

hiay need to add that wherever LS2 1z mentioned, it applies to lean or Six Sigma
az well

Q132 z and b sub-questions seem to have the zame meaning

Pleaze consider shortening the totzl number of questions

Itemn 1: Eaduced the email text m
the infreduction

Ttem 2: clarified thiz in the
mtroduction

Itern 3: Eephrazed and kept om
guestion for each CEF
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-

B
9.

Q20 (frammmg and education related to Lean 3ix Sigma) may azk whether thev
focus on zoft skills traiming

. QZ26b (meazuring performance (Scorecards or dazhboards) linked to Lean Six

Sigma) 1z not clear

7. 31 tools conmdar adding FMEA, Value stream mappmg, SIFOC

Q31 Mo nead for run chart just control chart
Q) 31 consider adding other lean tools like error proef, guick change owver, cell
lavout Kanban

Ttem 4: Fixed
Item &: Baphrazed
Ttern 7, B and 2: Addrezzed

Ttem 10: Eemoved this question
Ttem 12: Added

10, Q33 why & parhaps 3 are enough

11. (40: add “and contribute to enhance qgualiy .’

1z. J8: Add an option: Implemeantad before but failad

L3E% expart#7 1. Imterms of the infroduction, voumay also consider offering to forward participants Itern 1: There will be an

an executive summary of vour rezearch. Add to tha conclusion a thank vou mireduction explammg the

2. Indicated that it tock 30 minutes to fill which too long. research objectives

3. Subjects seemed to jump about and perhaps the order could be raviewad Item 2: Decided to use one question

4. ) 6: How were theze posts arrived af as there seems to be vagueness about some, per C5Fs instead of two. This will
1.2, might a specialist not also be a doctor and mught it also be worthwhile raduce the tima to fill
elazzifying posts mto medical and non-medical Itemn 4: Baviewsad and amendad

3.0 B "Your study 15 about Lean Six Sigma but vou do neot give an option if the Ttem 5: Added Lean and Six Sigma
hospital iz applying any other form of CL, Lean only, Six Sigma, Kaizen etc. So Item &: Addad “no role’
the rezults may be a bit mizleading 1f they simphy sayv no to L3587 Ttem 7 - fixed

6. 0 11: Meeds an option for “no formal role’ Ttemn 2: Raworded

7. Q) 13: Might need to put C5F 1n full and provide an miroductory zenfance to the Ttem 9- Feworded to include non-
section. monetary

§. Q 14: The second option needs rewording to make it clearer Ttem 10- Rewordad

9. Q 24: Why only monetary reward and recognition many orgamisations offer Ttem 12- Fixed
different types than purely cazh incentrves

10. G 25 Is very vague, not sure what purpoze it serves, what communication from
who to who ete. Does if overlap with 227

11. Q) 27: Does this overlap with 18

12. 0} 3%: Hospital rather than a company?

L3% expart# 8 1. Youmay want to add Educationzl as a category m the first section Hone
2. Mo other issues reported
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Suggestad adding Jordan to the zampls.

L3E expart £ 9

i e

Length should be reducad
Sugzestad to uze one queztion per CEF

Itam 1 and 2 addressad

L5% expart# 10

]
1

Check the order of quastions and surtability of ranking

Decided not to use neutral
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APPENDIX H: Pilot and Main Study Questionnaire

Pilot Questionnaire:
Dear Healthcare, Quality or Lean Six Sigma Professional,

As you are one of the quality experts in the field of Healthcare, I do appreciate if you can fill
the survey on Lean Six Sigma implementation reflecting on your experience when you did
the Six Sigma training and your project. This is a pilot study. I will be reaching to you at a
later stage so you may forward the final questionnaire to other professionals at your hospital
who are involved in quality and Lean Six Sigma.

If you decide to leave your email address at the end of the survey, and in appreciation for
vour time and cooperation, your email will be entered in a raffle on one free Apple ipad Mini

4. The winner will be notified by email to arrange for delivery.

The success of this research depends on your support. It will take approximately 10-15
minutes to complete.

Many thanks for vour valuable time and assistance in completing this questionnaire and hope
you will have a great summer!

Click here for the link to the survey.

Note: Whenever the term "Lean Six Sigma" is used it may refer to Lean, Six Sigma or a
combined approach.

Yours sincerely,

Fawzi Bawab: PhD Candidate

Heriot-Watt University, Edinburgh Business School
fab6@hw.ac.uk

D1 Lynne Baxter: Research supervisor

1
" d

Adobe Acrobat
Document
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Main study Questionnaire:

Dear Healthcare Quality or Lean Six Sigma Professional,

I hope this message finds yvou well.

This is an academic research questionnaire aimed at investigating the implementation of Lean
Six Sigma in hospitals. The purpose of the research is to help professionals in quality and
hospitals better understand the factors that impact the success of Lean Six Sigma
implementation in healthcare.

I kindly ask you to fill the questionnaire below if you are part of quality or Lean Six Sigma
team. If not, please forward this email to your colleagues in any of these areas: quality,
excellence and senior management.

If you decide to leave your email address at the end of the survey, your details will be entered
into a raffle and you could win an Apple Mini iPad 4. The winner will be notified by email
and delivery will be arranged consequently.

The information gained from this questionnaire will be strictly confidential. The
questionnaire will in no way identify you or your hospital. Please answer the questions freely
according to vour perception; there is no right or wrong answer.

Click here for the link to the survey.

The survey will take approximately 10 minutes to complete.

Thank you in advance for your time and cooperation.

Fawzi Bawab: PhD Candidate
Heriot-Watt University, Edinburgh Business School , UK

Dr Lynne Baxter: Research supervisor
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Implementation of Lean Six Sigma (LSS) in UAE Hospitals-Main

Survey-\Ver C

1. The term Lean Six Sigma or LSS are used ta refer to Lean, Six Sigma or a combined

* 1.1 have read and understood the explanation provided to me in the cover email and voluntarily agree
to participate in this study. If you disagree with this consent then please exit the survey. (Kindly note
that this study only focuses on UAE hospitals)

L_ Yes

Implementation of Lean Six Sigma (LSS) in UAE Hospitals-Main

Survey-\Ver C

2. Section 1; Demographic Data

2, Please indicate in which UAE Emirate is your hospital located?

[ Abu Dhabi and surounding regions [__ Dushai

[ Ajman | Ras aHKhaimah
() Fuairah (7 Umm al-Qawsin
(" Sharjah

* 3. How many full-ime employees does your hospital have?

[ lessthan 250 ) 250-500( ' 501-1,000( | maore than 1,000

* 4. Is your hospital ?
[ Agovemment hospital () A private hospital
[ Other {please specify)

* 5. How many patient beds does your hospital have?

() <06 ) 101-200( ) 200-300( | 300-500( | >500
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* 6. What is the current status of the hospital in terms of the following? (Tick all that apply)
D ICH accradited D Won a iocal gualty ewand
[7] 150 9001 cerfied [] nane ot them

[7] other (please specity)

* 7. Please indicate the extent to which Lean, Six Sigma or Lean Six Sigma is being implemented at
your hospital? (The term Lean Six Sigma or LS5 are used to refer to Lean, Six Sigma or a combined

approach)
[ ) Mot mmplemented

p

|_" implementad {whether cumently using or used before)

[ implemented before but abandoned

Implementation of Lean Six Sigma (LSS) in UAE Hospitals-Main

Survey- Ver C

3. No Deployment reasons

8. If your hospital has not implemented any Lean Six Sigma projects please indicate the primary reason

below.

[/ Lacking resources | Lacking deployment tlent
{7 not enough infarmation to deploy [ bon'tneedit

._' Mo leadership buy-in [ Don'tbelieve itworks

._:_ Oither (please spacify)

Implementation of Lean Six Sigma (LS5) in UAE Hospitals-Main

Survey-Ver C

4. Time and area of implementation

9. For how long has your hospital used or has been using Lean Six Sigma?

[ O-3years| | d-fyears| | T-Syears| | 10 yearsorower
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10, Please indicate the areas where Lean Six Sigma is apphied (Or has been applied) in your hospital
{Tick all that apply):

D Finance D Frocurement

D Human Resources: D Maintenance

D Customer Senvice D It

D Clinical D Haspital Operabons (e.g. Admissions)
Other (please specify)

Implementation of Lean Six Sigma (L5S5) in UAE Hospitals-Main
Survey- Ver C

* 11. Top Management are fully committed to performance improvements (e.0. LS5}
Strongly Disagres  Moderatety disagree Moy disagres Moy Bgres hooerately agree Srongly agree
L - - L L -

* 12. When it comes to introducing and managing cukture change, the corporate culture in our
arganization supports using L35.
Strongly disagree  Moderately disagree  Midly cisagree My agree Moosrately agree Strongly agree

o ) (L k3 L J

* 13. When it comes to introducing and managing resources, Our hospital has a dedicated budpet
for LSS implementation.

Strongly disagree  Moderatety dsagree Moy @sagres Mgy sgres Mnosrately agres Stronghy agres
= L/ - = L < J

* 14. We select and impiement LSS projects with high impact on customer and patient satisfaction
Moerataly
Strongly Disagres Dilzagres Mildly Desagres Moy Agres hooerately agree Etrongly Agree
o () {1 I"- f_ HJ

* 15. When it comes to intreducing and managing LSS organisational infrastructure, we adopt the creation
of cross-functional teams within the hospital
Moseratehy
Srrongly Agree Moderatshy Agres Midly Agree Mildly Disagres Dizagres Strongly Disagres

b A - L) ! L ]
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* 16, We target LSS projects that have a direct impact on strategic, financial or operationat goals of the
hospital,
Maoderately
Strongly Disagres Dizagres Mildly Disagree Maidty Agres Maoderately Agree Strongly Agree

7 gy ( { "|

* 17. When it comes to aligning LSS projects with our suppliers, we involve suppliers in our LSS projects.
Mioderately
Suongly Disagres Cizagres Mildly Cisagres Makdly Agres Mooerately Agree Sirongly Agree

[ [ [ |

* 18, When it comes to staff training and education related o LSS, we consider training in LSS principles
important

Mioderataly
Strongly Disagres Disagres Mildly Cesagres Mildty Agres Moderately Agree Strongly Agree
L Lo - |_'__ | i\_ _._:

* 18, When it comes to usage of problem-solving and statistical toals within LSS, we use various tools
and technigues during LSS implementation

Moderataly
Strongly Disagres Dizagres Mildly Desagres Mgy Agres Moderately Agree strongly Agres
bt bt N L b w

* 20. When it comes to finking LSS to our employees, our employeas are eager to participate in LS5
projects

Maderately
Strongly Disagres Dizagres Mildly Cisagree Miidty Agres Maoderately Agree Strongly Agree
; ; — — ( _\-I
* 21, We fully understand the LSS methodology (DMAIC)
Mocerately

Suongly Disagres Cizagres Mildly Cisagres Makdly Agres Mooerately Agree Sirongly Agree
§ . | |

* 22. When it comes to incentives, we use LSS accomplishments as one of the key measures for
rewarding performance and compensation

Mioderataly
Strongly Disagres Disagres Mildly Cesagres Mildty Agres Moderately Agree Strongly Agree
%] . [ | { ]
ot s - s e =
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* 23, When it comes to communication linked to LSS, our hospital communication provides information
about LSS projects and progress
toderatehy
Strongly Agree Moderatsly Agres iy Agree Mildly Disagree Cesagres Strongly isagree
{ ) r-y & 1 & 5

* 24, When it comes to measuring performance (Scorecards or dashboards) linked to LS5, LSS resufts
are used as tools to manage performance that are linked o financial measures.
Minserately
Strongty Disagres Disagres Mildly isagree My Agree Mooerately Agree Strongly Agree

| Ll | 1 | )

* 25, When it comes to my own understanding of LS5, LSS has absolutely nothing to do with healthcare
management.

Moderately
Strongly Disagres Dizsagres Mildly Drsagres Mgty Agres Moderately Agree Strongly Agree

) Cl (- L. [ J

* 26, When it comes to project pricritisation, selection, management, and tracking linked toLSS, our
project selection focuses on poorty performing areas of the hospital.

Moderately
Strongly Disagres Disagres Mildly Disagres iy Agree Mooerately Agres Strongly Agree

L) k-] Lo A5 | :I

Implementation of Lean Six Sigma (LSS) in UAE Hospitals-Main

Survey- Ver C

6. Section 2: Challenges for LSS implementation

27, What are the most common challenges/bamiers for Lean Six Sigma deployment or implementation
in your hospital? (Tick all that apply)

D Imernal resistance D Lack of tangible resuls D Unmanaged expectatons
[7] Poor project selection [7] competng projects [7] vackot eadership

I:I Lack of resources |:| Changng business focus I:‘ Low empioyes retenton
D Change of management D Poor trammglcoachng

D Other [please specity)

l |
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Implementation of Lean Six Sigma (LSS) in UAE Hospitals-Main

Survey- Ver C

7. Section 3: Hospital performance perception

* 28, Indicate the degree to which you agree with the following statements about the impact of Lean Six

Sigma

safisfaction has

Lead-time for hospital
senvices has decreased

Empioyes satisiacion
has increased
The turmaover rate of

employess has
decreased

Productivity has
imiproved {Since the
implementation of LSS
projects, dd some af
YOI operasans
Irreprovie with no
increase in resommces?)
mumber of sendice
desects, emors, or
breakdowns has
decreased

The compettive
pastion of the hospital
has strengthened
The waste in our
operabions and
processes has besn
reduced

Strongly
Cesagree

~

Moderatoly
Disagree  Miidly Disagree  Mildly Agree  Moderatety Agree  Strongly Agree
=} C 9, ) e,
_/ o ) S S
B ( C @ J
D C O 3
) [ [ ) P
D ( ( 3 3

* 29, How would you describe the results of Lean Six Sigma in your hospital so far:

[ Baremely successtid | Eutu:xegshJIL Nutsign'rl'immi:_ﬂn Negative | | Extremely negative

Implementation of Lean Six Sigma (LSS) in UAE Hospitals-Main

Survey-Ver C
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8. Section 4: CSFs ranking

30. In your opinion, how impaortant are the following factors in suppaorting Lean Sid Sigma Deployment

Mot very imporant Mot important Impartant Viary Important Critical
mEnagement { ) f 't1 r'. f "'| “*J
commitment
Management of cuitural ’ ) .
change w - L Wt _J
Avadiabdiny of resources M -_'J L:_ — ~
({tmancial, ome) — - - s s
Organisational —~ ~ e ~ ~
Infrasnsctune .

Linking LS55 10 - . )
CUSIOmens LJ - L] Lt J
Aligning LSS projects 'S = G =~ ~
o business objectives ! = W J}
El-w:':ss “ Lt W I'a_ I_.-:I J
Training and education - | 5 ™
Usage of probiem- - o ] N
solving and stasskoal g ) ) ) "]
thinking 1ools
i O D C J
Understanding LSS - - — - -
methodology s s . - J
InCentve programme g -4 Ly I : J _..'
Commurnscanon of -%
information A o L 9, -
Established LSS -~ -~y r &) -]
4 _J e b _.
e . o
‘selecbon, p & @ & _,]
management, and
tracking skills

Other {please specity)

Implementation of Lean Six Sigma (L5S) in UAE Hospitals-Main

Survey-Ver C

357



9. Your answers will NOT be attributed to either yourself or to any organisation

31. How do you perceive the future of Lean Six Sigma within your hospital?
| {Erowing In importance | ?_u Becoming less impartant

32, What 15 your hospital's name?

I

33, If you are interested in taking part in the next step of the research, which consists of a 30 minutes
semi-structured interview, please leave your name and email address or phone number here:

e | |

EmailPhone number | |

34, If you are interested in participating in the raffle andfor to receive the consolidated results of the
research, please leave your email address here:
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APPENDIX I: Interviewees Profiles

# Job title Hospital Details Interview
duration
(Minutes

11  Director of Quality and Patient Safety  Tertiary private- Dubai 45

12 Quality and Patient Safety Officer Tertiary prigaDubai 60

I3  Risk and Quality manager Speciality Private-Dubai 45

14 Manager-Quality and Performance Tertiary private- Sharjah 60

Improvement Department
I5  Chief Quality Officer Tertiary Governmental- Abu Dhabi 60
and surrounding area
16 | Quality Manager Tertiary Governmental- Abu Dhabi 60
and surrounding area
I7  Patient Safety and quality education Tertiary Governmental- Abu Dhabi 45
officer and surrounding area
I8  Quality Manager Secondary private- Abu Dhabi and 45

surrounding area
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APPENDIX J : Interview Topic Guide

Greeting and | Thank you for taking the time to meet with me. [ would like
introduction to discuss vour experience with relation to the implementation
of LSS at vour hospital. Specifically, I am doing my PhD
# Thank you study about LSS in hospitals. The interview should take

= Purpose around an hour. While I will be taking some notes, I would
= Confidentiality | like to record the session because I don’t want to miss any of
*  Duration vour comments. Will that be okay with yvou? All responses
*+  How the will be kept confidential Any information mentioned in my

interview will | study, will not identify vou as the respondent. You also may
be conducted | end the interview at any time.

*  Opportunity
for Questions | - Are there any questions about what I have just explained?

- Are vou willing to participate in this interview?

Demographic Details » No of staff
* Hospital Type
* Noof beds
» Accreditation

1. When did your hospital begin being interested in LS57

2. Tell me about the early projects — how did they go? Then What LSS projects
are happening now?

3.  How did the hospital start the LSS journey?
4. What do vou think is critical to the success of LS5?

5. How does the hospital measure its processes? What does the hospital view as
good performance? Please can vou give me examples?

6.  Canvyou please share vour perception and knowledge on the impact of LSS on
hospital measures?

7. How did the implementation of L35 go? How did the emplovees engage with
it? How did the hospital resource the process?

8. If vou were advising a hospital manager how best to go about implementing
LSS what would vou say? (What are the top 3 factors you would consider
important s0 LSS can succeed?)

9. Is there anything more vou would like to add?

Thank yvou again. [ hope vou will not mind if I need to contact you again to
clarify an issues once [ transcribe.
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APPENDIX K: Detalls of SEM and ISM Sudies

and Psomas
2010)

(66 per cent).
Service
providers (17
per cent)
Wholesale

traders (17 pe

factors and organizational performance

to their internal procedures, customers, markateshad the

natural and social environment

cent)

Source Sector Objective Main findings Method
(Salaheldin small and To identify the CSFs of TQM implementation | There is a substantial positive effect of the T@Mbliementation SEM
2009) medium-sized| and to evaluate their impact on the primary on both the operational and the organizationalgoerince
enterprises measures (operational performance) and
(SMEs) secondary measures (organizational performance
(Boon Sin et | manufacturing To investigate the relationship between The organizational knowledge creation processeitiyelg SEM
al. 2015) firms organizational knowledge creation processes | affect knowledge. Knowledge positively affects Sigma
(socialization, externalization, combination, and project success, and Six Sigma project success tedathproved
internalization) in Six Sigma project, knowledge porganizational performance
Six Sigma project success, and organizational
performance
(Zakuan et al.| NA To propose a model based on TQM constructs Proposed Conceptual model SEM
2010) and impact on organisational performance
(Fotopoulos | Manufacturerg To determine the relationships between TQM | Factors significantly affect companies’ performamgth respect| SEM

3
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(Soti et al. Indian To study the enablers of Six Sigma and to Developed an ISM-based model that indicated tHé¢ceve top | ISM
2010) industries establish the relationship among them management leadership role”, “availability of fuhdsad
“availability of expert training” are strategic nr@gements;
“organizational culture”, “organizational infrastiture”,
“quality maturity level of organization”, and “englees’
adaptability and flexibility towards learning” ata&ctical
requirements.
Indicated that “Statistical thinking”, “committedornkforce”,
“reliable data gathering and retrieval system”, aedhnical
competence” are operational requirements for Spn&i
applications
(Kumar and | NA To explore the CSFs for TQM implementation \Rded ISM hierarchy level of all 14 factors fronptto ISM
Sharma 2017) bottom level and critical input for TQM implementat
(Dubey et al. | Manufacturers To identify enablers of Six Sigma implementatioSuggested a MICMAC model ISM
2016) from existing research and sort them according to
their driving power and dependence using
MICMAC analysis.
To develop a contextual framework
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(Talib and Hospitals- To develop a comprehensive framework in ordetlt identified all the critical quality dimension$ establishments | ISM
Rahman India to identify, rank and classify key quality
2015) dimensions for healthcare establishments It Proposed an integrated model for sustainableitedservices
using ISM and MICMAC approach
To understand the contextual relationship
between them for growth and development of
Indian healthcare establishments
(Kuvvetli et All sectors To determine the factors affecting the level of | It highlighted project selection and its scope,ligpaulture and | SEM
al. 2016) with 52% in | success Six Sigma projects defining and measuring metrics as the top factwasdre
automotive- affecting success levels of Six Sigma projects
Turkey
(Kaynak us To identify the relationships among TQM Reported a positive relationship between the extewhich SEM
2003) organisations | practices and examine the direct and indirect | companies implement TQM and firm performance. This
effects of these practices on various performance
levels
(Habidin and | Malaysian To investigate and perform structural analysis pindicated that ISO 14001 certification does nohiigantly SEM
Yusof 2012) | automotive LSS and Organizational Performance moderate the relationship between LSS and Orgamidt
industry Performance in the Malaysian automotive industrgwelver,
To provide additional insight into the relationshiqhe Organizational Performance values for ISO 14f#fified
between LSS and Organizational Performance by, jnanies are higher than those without ISO 14@@fication
examining the effects of ISO 14001 certification
as a moderator
(Khaidir et al. | Malaysian To review structural analysis of the Six Sigma | Suggested a proposed model between Six Sigmageaeind | NA
2013) Healthcare and organizational performance organizational performance

3
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(Lo et al. SMEs To examine the relationship between the Highlighted that technology and entrepreneuria¢mations are| SEM
2016) Malaysia determinants of organizational performance sucsignificant success factors for SMEs in terms wéficial and
as top management support, customer focus, | non-financial performance. Top management suppdaduind to
employees’ orientation, technology orientation, be significantly and positively related to finarigi@rformance
and entrepreneurial orientation
(Demirbag et | SMEs- To determine the critical factors of total quality| Indicated that there is a strong positive relatigmbetween SEM
al. 2006) Turkish textile| management and to measure their effect on | TQM practices and non-financial performance of SMisile
industry organizational performance there is only weak influence of TQM practices araficial
performance of SMEs. With only a mediating effefchon-
financial performance that the TQM practices hagge@ng
positive impact on financial performance of SMEs
(Prajogo and | Australian To examine the fit of TQM practices in mediatingndicated that TQM is positively and significantBlated to
Sohal 2003) | Organisations| the relationship between organisation strategy |agifferentiation strategy, and it only partially matks the
organization performance relationship between differentiation strategy amee
performance measures (product quality, productvation, and
process innovation)
Indicated that TQM needs to be complemented byrothe
resources to more effectively realize the straiagchieving a
high level of performance, particularly innovation
(Carmona- Spanish To study relationships between CSFs and their Revealed that instrumental drivers possess theekiglariance | SEM

Mérquez et al.
2016)

organisations-
62%

manufacturing

sequencing during the implementation of TQM

To link the strategic enablers, tactical driverd a

instrumental drivers to business success

explanation power over business performance outs@nd it is
possible to identify a CSF implementation sequehat

ngenerates the greatest impact on business perfoeman

3
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(Ali et al.
2016)

electrical and

electronics

To examine the relationship of CSFs of LSS
practices on business performance, mediated

operational performance.

Indicated that management commitment, maturitylle/&SS
bgdeployment and awareness of importance are criacébrs
having a significant impact on financial and namaficial

performance

Indicated that LSS training, resources allocatiba,maturity
level of LSS deployment and awareness of importanee

significant factors toward operational performance

Indicated that operational performance mediatesdlationship
between maturity level of deployment and awarepnéss

importance on business performance

Suggested Success model for LSS practices anibredaip

with performances (see

SEM
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APPENDIX L: Non-Repsonse bias T-test Results

Top Management commitmment

Group Statistics
Response grol N Mear Std. Deviatiol | Std. Error Mea
57 4.859¢ 1.2878: .1705¢
CSF1
44 5.113¢ .9696¢ .1461¢
Independent Samples Test
CSF1 Levene's Test for Equalit t-test for Equality of Means
of Variance
F Sig. t df Sig. (2-tailed) Mean Std. Error 95% Confidence Interval of the
Difference Difference Difference
Lower Uppel

Equal variances assumed 1.870 175 -1.091 99 .278 -.25399 .23287 -.71605 .20807,
Equal variances not assumed -1.131 98.952 .261 -.25399 .22465 -.69974 19177
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Project selection, prirportisation and tracking

Group Statistics

Response group N Mean Std. Std. Error
Deviatior Mear
0 57 4.719: 1.2922: A711¢
CSF15
1 44 4772 1.0968( .1653¢

Independent Samples Test

CSF15 Levene's Test for t-test for Equality of Means
Equality of Variance
F Sig. t df Sig. (2- Mean Std. Error | 95% Confidence Interval @
tailed) Difference | Difference the Differenc
Lower Uppel
Equal variances assumed 1.928 168 -.220 99 .826 -.05343 .24306 -.53572 42886
Equal variances not
-.225[ 98.065 .823 -.05343 .23798 -.52569 41883
assume

—h
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APPENDIX M: Reported Application of CSFs

STRONGLY MODERATELY MILDLY DISAGREE  MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE
We fully 0.00% 3.96% 5.94% 30.69% 28.71% 30.69%
understand 0 4 6 31 29 31 101 4.76
the Lean Six
Sigma
methodology
(DMAIC)
STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE = DISAGREE AGREE AVERAGE
Our 0.00% 2.97% 14.85% 39.60% 26.73% 15.84%
employees 0 3 15 40 27 16 101 4.38
are eager
to
participate
in Lean
Six Sigma
projects
STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE
We use Lean Six 7.92% 7.92% 27.72% 26.73% 15.84% 13.86%
Sigma 8 8 28 27 16 14 101 3.76
accomplishments
as one of the key
measures
for rewarding
performance and
compensation
STRONGLY MODERATELY MILDLY MILDLY DISAGREE MODERATELY STRONGLY TOTAL WEIGHTED
AGREE AGREE AGREE DISAGREE DISAGREE AVERAGE
Our 5.94% 12.87%  28.71% 21.78% 12.87% 17.82%
organisational 6 13 29 22 13 18 101 3.24
communication
provides
information
about Lean Six
Sigma projects
and progress
STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE
Lean Six 6.93% 8.91% 18.81% 26.73% 19.80% 18.81%
Sigma v 4 9 19 27 20 19 101 4.00
results are
used as
tools to
manage
performance
that are
linked
to financial
measures
STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE  DISAGREE AGREE AVERAGE
Our 2.97% 2.97% 5.94% 22.77% 35.64% 29.70%
project 3 3 6 23 36 30 101 4.74
selection
focuses on
poorty
performing
areas of
the
hospital
STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE DISAGREE AGREE AVERAGE
We 0.00% 3.96% 3.96% 20.79% 38.61% 32.67%
use various tools 0 4 4 21 39 33 101 4.92

and techniques
during Lean Six
Sigma

implementation
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STRONGLY MODERATELY  MILDLY MILDLY

DISAGREE  DISAGREE DISAGREE AGREE

Top 0.99% 3.96% 297%  13.86%
Management are 1 4 3 14
fully committed

to performance

improvements

MILDLY
AGREE

25.74%
26

STRONGLY MODERATELY

DISAGREE  DISAGREE DISAGREE

In general, 0.99% 2.97% 5.94%
the 1 3 6
corporate

culture in

our

organization

supports

using Lean

Six Sigma.

MILDLY

STRONGLY MODERATELY MILDLY

DISAGREE DISAGREE DISAGREE

12.87% 4.95% 16.83%
13 5 17

AGREE

35.64%
36

Our hospital
has a
dedicated
budget for
Lean Six
Sigma
implementation

MILDLY
AGREE

11.88%
12

STRONGLY MODERATELY  MILDLY

DISAGREE  DISAGREE DISAGREE

We select 1.98% 0.99% 1.98%
and 2 1 2
implement

projects

with high

impact on

customer

and patient

satisfaction

MODERATELY  MILDLY
AGREE AGREE DISAGREE

21.78% 14.85% 8.91%
22 15 9

STRONGLY MILDLY

AGREE

20.79%
21

We adopt
the
creation
of cross-
functional
teams
within the
hospital

STRONGLY MILDLY AGREE

DISAGREE DISAGREE

2.97% 2.97% 2.97% 17.82%
3 3 3 18

MODERATELY MILDLY DISAGREE

We target
Lean Six
Sigma
projects
that have a
direct
impact on
strategic,
financial or
operational
goals of
the
hospital

STRONGLY MILDLY AGREE

DISAGREE

We 6.93%
involve 7
suppliers

in our

Lean Six

Sigma

projects

MODERATELY  MILDLY DISAGREE
DISAGREE

12.87%
13

28.711%
29

24.75%
25

369

MODERATELY STRONGLY TOTAL

AGREE

31.68%
32

MODERATELY
AGREE

40.59%
41

MILDLY MODERATELY STRONGLY
AGREE

AGREE

16.83%
17

MODERATELY
AGREE

36.63%
37

MODERATELY
DISAGREE

16.83%
17

MODERATELY AGREE

31.68%
32

MODERATELY AGREE

12.87%
13

STRONGLY
AGREE

STRONGLY
AGREE

STRONGLY
DISAGREE

AGREE

46.53%
47

23.76%
24

12.87%
13

46.53%
47

16.83%
17

STRONGLY
AGREE

41.58%
42

STRONGLY
AGREE

13.86%
14

101

TOTAL

101

TOTAL

101

TOTAL

101

TOTAL

101

TOTAL

101

TOTAL

101

WEIGHTED
AVERAGE

5.1

WEIGHTED
AVERAGE

4.73

WEIGHTED
AVERAGE

3.77

WEIGHTED
AVERAGE

5.20

WEIGHTED
AVERAGE

3.70

WEIGHTED
AVERAGE

4.97

WEIGHTED
AVERAGE

3.65



STRONGLY MODERATELY MILDLY DISAGREE MILDLY AGREE MODERATELY AGREE STRONGLY TOTAL WEIGHTED
DISAGREE  DISAGREE AGREE AVERAGE

We 0.00% 2.97% 4.95% 20.79% 36.63% 34.65%

consider 0 3 5 21 37 35 101 4.95
training

in Lean

Six

Sigma

principles

important
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APPENDIX N: SmartPLS Output Graphs

Model A: Measurment and path analysis
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Model B: Measurment and path analysis
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Model C: Measurment analysis

SABO | SAOR || SMCC | STMC | SULM
0,653'\“-31“ 0837 0580 ggus

e

N

Strategic\ OED | OUC || OUS | OPPS

0,710 \ /‘

0,862 0774 0,825

0722
- Operational
actica P .
0711 752 765 G840 Hospital
Z h l performance
TIPR | TLLE | | TTED | TUPS
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Model C: Path analysis

SABO

| SAOR | SMCC | STMC | SULM

5237 16105 18227 3794 9,204

N L

Strateglc - OESD H OLLC || OLLS H oPPS

HEMS
15 T4

3%94 14135 20213 217 —
16,652 HICP
11,607
11,491 e
11,264 1158 17310
13,287 i
10,300
ctica Operational Hospital 10,584

95':"5 11920 14305 24,008

i

J

performance

| TIPR H TLLE || TTED ‘ TUPS
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Moderators analysis

TypeofHos...
0,000
0,000
0, 000
ICI gecrediation
Mum ber &f beds
Type of hospi
IS0 certification
0,633 0.831

1,127

0,278

6,477

STO CSFs
1,413

3,055

STO C5Fs * Size S5TO C5Fs = Type

STO CSFs * 150
STO C5Fs = ICIH
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APPENDIX O: ISM lterations

First iteration

CSF

O N0 AW IN P

RPlR PR PR
AW N RO

15
2nd iteratiol

CSF

Ol N OOl AW IDN PP

N
o~ RO

Reachability Set

125678910
1245678910
312131415
34111415
456
461115
71011
381415
8915
41011
41115
12
13
121314
312131415

Reachability Set

125678910
1245678910
31415
34111415
456
461115
71011
381415
8915
41011
41115
14
31415

Antecedents
Set

12
12
34815
24561011
125
1256
127
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8
89
41011
411

Reachability Set

12567910
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Sixth iteration

CSF Reachability Set
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2 1257
5 5
7 7

Seventh Iteratic
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2 12
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