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Abstract

The main objective of this research is to study the mediating effect of soft total
quality management on the relationship between lean practices and innovation skills
among the staff of Lebanese hospitals. Lean practices are essential to eliminate
wastes and advance the quality of healthcare services through the standardization
and continuous improvement strategies of Total Quality Management (TQM).
However, there is a need to sustain the effectiveness of such strategies by
developing the innovation skills of employees and placing greater emphasis on the
soft side of TQM. Thus, a theoretical framework was developed based on the theory
of constraints and the resource based view theory. After identifying the gaps of
previous literature, a quantitative methodology was applied by surveying 352
employees from public and private hospitals in Lebanon. Primary data collected by
self-administered questionnaires was found to be valid and reliable when analyzed
through SPSS and AMOS software. Based on the SEM analysis, six hypotheses
were accepted while four were rejected. Lean practices through its two dimensions;
lean strategies and standardization have shown a significant and positive influence
on innovation skills. However, soft TQM has a non-significant influence on
innovation skills. On the other hand, lean practices have a significant and positive
influence on soft TQM through standardization but not through lean strategies. As
for the mediating effect, it was proven that soft TQM mediates the relationship
between lean practices and innovation skills at the level of standardization but not of
lean strategies. This study contributes by offering good implications for healthcare
practitioners at the Lebanese hospitals and healthcare organizations in general, to
invest more efforts in implementing lean tools and soft TQM. Finally, future
researches are suggested to extend this study at geographical factors and different
methodological procedures.
Keywords: lean practices, soft total quality management, innovation skills,
healthcare organizations, Lebanon
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Abstrak

Objektif utama kajian ini adalah untuk mengkaji kesan pengantara pengurusan
kualiti menyeluruh insaniah terhadap hubungan di antara amalan-amalan kejat dan
kemahiran inovasi dalam kalangan pekerja-pekerja hospital di Lebanon. Amalanamalan kejat adalah penting untuk menghapuskan pembaziran dan memajukan lagi
kualiti perkhidmatan penjagaan kesihatan melalui penyeragaman dan strategistrategi pembaikan berterusan dalam Pengurusan Kualiti Menyeluruh (PKM).Walau
bagaimanapun, kelestarian keberkesanan strategi-strategi tersebut amat diperlukan
dengan langkah membangunkan kemahiran inovasi pekerja dan memberikan
penekanan terhadap PKM insaniah. Justeru itu, rangka kerja teori telah dibangunkan
berdasarkan teori kekangan dan teori berasaskan sumber. Setelah mengenal pasti
jurang dalam literatur terdahulu, metodologi kuantitatif telah digunakan dengan
menjalankan kaji selidik ke atas 352 orang pekerja daripada hospital awam dan
swasta di Lebanon. Data primer yang dikumpul melalui soal selidik didapati sah
dan boleh dipercayai apabila dianalisis dengan menggunakan SPSS dan AMOS
software. Berdasarkan analisis SEM, enam hipotesis telah diterima manakala empat
lagi ditolak. Amalan-amalan kejat melalui dua dimensi iaitu strategi kejat dan
penyeragaman telah menunjukkan pengaruh yang signifikan dan positif terhadap
kemahiran inovasi. Walau bagaimanapun, PKM insaniah tidak mempunyai
pengaruh yang signifikan ke atas kemahiran inovasi. Manakala amalan kejat pula
didapati mempunyai pengaruh yang signifikan dan positif terhadap PKM insaniah
melalui penyeragaman, tetapi tidak dalam strategi kejat. Bagi kesan pengantara,
telah dibuktikan bahawa PKM insaniah merupakan pengantara hubungan antara
amalan-amalan kejat dan kemahiran inovasi pada peringkat penyeragaman tetapi
tidak bagi strategi kejat. Hasil kajian ini secara umumnya dapat memberikan
implikasi yang baik kepada pengamal penjagaan kesihatan hospital dan organisasi
penjagaan kesihatan di Lebanon supaya mempertingkatkan usaha untuk
melaksanakan pelengkapan kejat dan PKM insaniah. Akhir sekali, bagi kajian akan
datang dicadangkan untuk melihat lebih terperinci terhadap faktor geografi dan
pendekatan metodologi yang berbeza.
Kata kunci: amalan-amalan kejat, pengurusan kualiti menyeluruh insaniah,
kemahiran inovasi, organisasi penjagaan kesihatan, Lebanon
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CHAPTER ONE
INTRODUCTION

1.1

Introduction

Innovation is the manner of transforming the resources of an organization through the
creativity of the human resources into new assets and wealth. In the recent past,
innovation was about technology, quality control and cost. But today, it tends to be
associated with the human resource innovative skills (Nishihara & Oshawa, 2012;
O’Connell, 2011). It is a multi-disciplinary activity that requires the participation of all
individual tasks in order to bring out products and services that totally satisfy the end
customer (Zeinali, 2010).

Jiménez et al. (2008) claimed that innovation begins when employees contribute by their
knowledge inside the organization. This generates a common approach in a process of
divergence and convergence which in turn foster innovation. Increasingly, emphasis has
been placed on the need for high-performance work organization where employees can
participate in decision making and improvements. This concept of participation is
consistent with the total quality management (TQM) principles, where Kaoru Ishikawa
had created a Japanese version of TQM that stressed the benefits of broad employee’s
participation, permitting bottom up as well as top-down involvement (Aikens, 2011).

Rowley et al. (2011) reviewed existing frameworks regarding types of innovation. Their
finding focused on two pillars; product and process innovation. Conceptually, product

and service innovation are concerned with the ability of organization to offer a new
product or service, while process innovation is based on different terms including
administrative, technical, organizational and behavioral processes. Meanwhile, Zeinali
(2010) views innovation in terms of organizational and behavioral innovation.
Organizational innovation incorporates original figures of management such as TQM.
However, behavioral innovation which is mainly based on the innovative skills of human
resource is considered as an essential aspect that highlights innovative outcomes and its
deficiency acts as a barrier to innovation (Wang & Ahmed, 2004).

It is a challenge for organizations to have innovation especially with the limit of
employee’s participation. This pressure can be further increased due to the imposed
standards which are critical for the accreditation of many organizations in the fields of
healthcare, education and manufacturing.

Accreditation standards are important for the organizations to meet the legitimate
requirements of quality and safety that consumers, regulators and other businesses
demand of products and services. Regarding these standards, Seddon et al. (2011)
illustrated how Ohno; the father of Toyota production system (TPS) had proposed that
“managements must standardize before they can improve. Yet, these standards should
not be forced down from above, but rather set by production workers themselves”. As a
result, organizations need to focus more on the capabilities of the employees and avoid
wasting their innovative skills (Jekiel, 2011).
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These skills or capabilities are considered as the soft side of quality where Bedi (2006)
measured the quality of service by soft and hard dimensions. Hard measures are
quantifiable and objective, while soft measures are more related to the way customers
perceive the product or service. It is mainly based on the personnel behavior, interaction
and attitudes among staff themselves and with customers as well (Gronoos, 1990).

In the same context, Walshe et al. (2010) claims that lean production serves also as a
foundation for innovation throughout the organization. It is reported that employee’s
skills can be developed through empowerment and cross-functional team working. Lean
production was developed by the Japanese engineers through applying TQM concepts of
Deming, Juran, Crosby and other TQM gurus (Landsbergis & Cahill, 1999). The concept
of lean had its early development as the Toyota Production System (TPS) at Toyota
Motor Co. However, it is not just a set of techniques that is exclusively applicable to a
manufacturing environment, but it is also applicable to non-manufacturing areas
(Dalpont & Giorgia, 2010).

According to Bowen and Youngdahl (1998), lean techniques which are applied to the
sector of services are defined as lean practices. As for healthcare organizations, two
fundamental principles of TPS are particularly applicable to healthcare services; mainly
to ensure quality at each step and to keep improvement processes as simple as it could be
in order to make it practical, reproducible and teachable (Jimmerson, 2010).

3

Therefore, lean practices are the philosophy that integrates staff empowerment to
recognize and reduce Muda- a Japanese expression for waste and stop the production
procedure once the problem occurs (Casey, 2007). This process necessitates a teamwork
effort which is supported by team innovation (Lovelace et al., 2001).

The aim of this study is to emphasize the mediating effect of soft TQM between the lean
practices and the innovation skills of employees at healthcare organizations. For this
purpose, soft TQM, lean practices and innovation principles are demonstrated. Then the
relationships among these variables are discussed and correspondingly, a theoretical
framework is proposed. With a view to examine the suggested methodology, a
quantitative study is applied through conducting a survey among employees of
healthcare organizations in Lebanon, then the results are discussed and ultimate
conclusions are summarized.

For more details, this chapter reviews the background of the study. The problem
statement is highlighted and both research questions and objectives are illustrated. In
addition, the significance and scope of the study are demonstrated followed by the
operational definitions of the research key variables.

1.2

Background of the Study

Healthcare management has become of great importance in solving the problems faced
by healthcare organizations and providing appropriate means for the process of reform
and development in the health sector (Khayat, 2007). With the advent of new variables in
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healthcare systems, the significant role played by managers has increased and become
more complicated especially that hospitals are known to be organizations of complex
structure (Diab, 2009). Besides providing medical and healthcare services, there are other
perspectives to be considered regarding financial and business management.

As reported by the United States Department of Justice & Federal Trade Commission,
one of the main challenges faced by health organizations is the process of balancing the
goals in getting financial revenue to sustain in the market and the responsibility to
provide high quality of health service to patients (Muris et al., 2004). Hence, some
hospitals have acted in response to competitive demands by finding innovative ways to
decrease costs, enhance quality and compete more proficiently. But in fact, hospitals
have limited resources and the best results can be expected by directing those resources
to the most critical problems. This in turn will have the greatest impact on the overall
organizational performance (Aikens, 2011).

Developing countries have taken different approaches to ensure quality and improve
standards of health care services (Tabrizi et al., 2011). Even though Lebanon is
considered as the first country in the Middle East Region to develop and employ
accreditation standards which are derived from the TQM philosophy, yet its impact on
the service quality, leadership, commitment and staff involvement is still not clear
enough (El-Jardali et al., 2008). Some of the benefits from engaging healthcare
organizations in accreditation and implementing the TQM standards were reported by
Tabrizi, et al. (2011). It includes increasing team work and internal cohesion, motivation
to standardize clinical and administrative procedures, development of internal self5

assessment, learning from experiences of reviewers, refinement of hospitals image and
satisfaction of customer and staff as well.

For most successful organizations, consistent growth is the critical factor for success and
innovation is one of its main driving forces (Weng et al., 2011). Thus, healthcare
organizations can be initiative in facing confined challenges and be the one in charge in
solving such issues. For instance, giving managers and employees superior independence
to innovate and apply change, affording training and improvement opportunities and
manipulating with organizational cultural issues (Osbourne, 2011).

Recent studies found a linkage between the practices of TQM with innovation (Ooi et al.,
2012) where leadership, customer focus, process management, strategic planning,
information analysis and people management enhance the innovation skills of employees
at any organization. Although TQM is frequently associated with some technical tools
for data analysis, there exists a soft side as well. It involves the personal, cognitive,
interpersonal and interactive skills such as communication, the ability to motivate
teamwork and the ability to value and deal with other opinions and perspectives
(Kemenade, 2012; Green, 2007; Evershed, 2006).

Since efficiency is needed at the technical level as well at the personal level,
organizations are applying people-based management as a main principle of TQM, where
soft skills may amplify the efficiency of hard skills and results in the continuous quality
improvement within the organizations. In addition, it improves the quality of
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innovational performance, reduces the wastes and enhances the quality of healthcare
services (Kemenade, 2012).

As TQM methods tend to focus on individual process to improve productivity and
efficiency of organization, many healthcare managers adapt the lean thinking in their
strategies which focuses on improving the entire value streams through the reduction and
elimination of non-value adding activities (Anvari et al., 2011).

More and more healthcare organizations are adopting lean methodologies to help cut
costs and improve patient services (Patton, 2009). Diane Miller and a group of experts at
the Institute for Healthcare Improvement (IHI) presented how the lean philosophy has a
constructive impact on the productivity and quality of services by eliminating wasted
time and funds (Womack et al., 2005).

Overtime, it was reported by several studies (Pettersen, 2009; Landsbergis, 1999) that the
application of lean practices aims to increase employee involvement through
implementing several lean strategies. Moreover and in relation to TQM, lean practices
tend to sustain the quality of performance by standardization of work and maintaining
the visual control. Thus, an ideal implementation of lean philosophy not only creates
value, but it also encourages customers to experience, managers to lead and employees to
innovate (Womack et al., 2005).

The discussion above highlighted the convergence of concepts among different variables
particularly, soft TQM, lean practices and innovation skills. Hence, this study examines
7

the influence of lean practices on developing the innovation skills of employees through
the implementation of soft TQM in healthcare organizations in Lebanon.

1.3

Problem Statement

In response to the technological revolution in the healthcare industry and meeting the
quality standards of accreditation system, health care organizations have been struggling
to find innovative ways to compete, decrease the costs and enhance the quality of their
services. Hospitals are among those organizations who have been actively engaged in a
wide variety of improvement activities, yet their improvement programs have often not
met the expectations (Adler, 2003).

At the beginning, innovation was at the level of technology and the focus was only on
the measurable profits. However, it is argued that without sufficient skills, organizations
benefit less from innovation because they do not have the requisite complementary
capabilities (Leiponen, 2005). The competitive advantage of hospitals is very much
dependent on the competence of their employees and on how they are able to cooperate
with other individuals. Thus, employees have to possess the necessary innovation skills
to help in the creation of innovations for the needs of the healthcare sector (Evershed,
2013; Putkonen et al., 2010; Manos, 2007; Leiponen, 2005).

Hospitals are complex organizations with lot of different departments and they are
subject to work shifts and high employee’s turnover. This leads to shortage of skilled
human resources and limited employee’s participation especially when just few people at
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the front lines are engaged in the innovation process (Jekiel, 2011; Diab, 2009; Adler,
2003). Therefore, hospitals have to focus more on enhancing the innovative skills of their
employees and invest it appropriately to innovate successfully through adopting and
implementing different improvement strategies such as soft TQM and lean practices.

Hospitals adopting quality improvement strategies such as lean practices are more
proactive in preventing problems at workplace and providing employees with the
information, skills and time they need to regain control and identify areas for
improvement at their work (Morrow et al., 2012; Eleid, 2009). Also, it is stated that
improving productivity and supporting processes is achieved by the emphasis on
training, standardization and human creativity (Manos, 2006). However, there is some
consensus on the ambiguous role of standards for innovation. A traditional perspective
states that standardization can limit innovation (Swann & Lambert, 2010) while others
found that standards can promote innovation (Blind, 2013; Aphrodite, 2011; Mangiarotti
& Riillo, 2010).Still, a dynamic equilibrium between innovation and standardization is
difficult to be formed in the absence of skilled human resources (Acemoglu et al., 2010).

Moreover, some criticized lean practices when it is implemented into areas where
creativity and innovation is required especially at the individual level (Seddon et al.,
2011; Kovachevam, 2010; MacGrath, 2007; Hines et al., 2004). This includes the lack of
consideration of human aspects and the narrow operational focus on the shop-floor.
However, many studies emphasized how practicing lean tools can create a culture of
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innovation and enhance the skills of the employees as well (Romero, 2013; Damrath,
2012; Hoerl et al., 2010; Chen et al., 2009).

The innovation and quality strategies of any hospital are considered successful based on
how properly the innovative skills of employees are invested. This echoes the importance
of implementing soft TQM especially at the level of people based management where lot
of studies emphasized the positive impact of TQM in creating a culture of innovation
through the empowerment of employees within the organization (Jonathan et al., 2012;
Singh, 2011; Hung et al., 2011; Abrunhosa & Moura, 2008). Also, it is essential to
sustain this success through the continuous improvement process which is one of the
main pillars of soft TQM (Abdallah, 2013). In the previous literature, TQM was
examined as a mediator at the organizational level (Wan Asri et al., 2012; Hung et al.,
2010; Prajogo & Sohal, 2004).Therefore, soft TQM can be considered in this research as
a mediator or the mechanism by which lean practices influence the innovation skills at
the individual level through the empowerment of employees and the continuous
improvement process.

However, some findings are open to doubt especially in the presence of inconclusive
results. Some argued that soft TQM can act as a means for identifying problems but does
not encourage individuals to innovate (Adinolfi, 2003). Also, others claimed that
implementation of soft TQM can be difficult because employees often resist change
management and have limited engagement in quality projects (Zehir et al., 2012;
Bäckström & Ingelsson, 2011; Anvari et al., 2011).
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Practically, Lebanon is the first country in the Middle East region that has developed and
implemented the accreditation standards since 2002 (Ammar, 2005). The importance of
such accreditation system is to provide the first step toward making the Lebanese
healthcare system more responsive to the worldwide revolution of information
technology and market forces. It is essential for all organizations to operate within a
continual interaction with its environment (Aikens, 2011).

For this purpose, the ministry of public health in Lebanon (MOPH) has established in
2003, a new set of standards for competency-based management and talent development
for all employees, thus enhancing the innovation skills and providing a wide
participation and involvement of healthcare providers (Eleid, 2009). It was reported by
the World Health Organization (WHO, 2008) that the number of graduated healthcare
employees in Lebanon is satisfactory although the level of qualifications varies.
However, sustaining such skilled human resources in the labor market is difficult due to
the high turnover, immigration of high qualified employees, and lack of clear policies
and strategies on human resources for health development.

In addition, Eleid (2009) stated that the interpersonal soft skills of employees are proved
to act as a key performance indicator which must be taken into account as a component
of quality at each hospital. For instance, a cross-sectional survey was conducted by ElJardali et al. (2008) through 59 Lebanese accredited hospitals to study the impact of
hospital accreditation on quality of care from the perspectives of Lebanese nurses. The
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results showed that accreditation and adherence to standards at hospitals are considered
significant tools for improving the quality of services through its technical and
interpersonal domains alike.

However, there is a lack of research in the area of quality and healthcare in Lebanon.
Most of studies are obtained by the hard work of some specialist supported and funded
by limited resources such as the Ministry of Public Health of Lebanon, World Health
Organization (WHO), American University of Beirut, World Bank and United Nations
(Abou-Mrad et al., 2014; Saleh et al., 2013; Alameddine et al. 2012; Rizk, 2011; Ammar,
2011; El-Jardali, 2009).

As a result, to successfully develop an organizational culture that is receptive to
innovation, the senior management must actively support and encourage development of
employees’ soft skills through implementation of quality improvement strategies, mainly
lean practices and Soft TQM. Developing these soft skills and fostering a culture of
continuous incremental innovation will lead to refined organizational capabilities and a
significant increase in the innovation skills that support the hospital's strategic plan and
contribute to gaining a competitive advantage in the healthcare sector.

Based on the above discussion, it is critical to highlight more practically on the
implementation of soft TQM and lean practices in Lebanese hospitals and to determine
its effect on the innovation skills of employees as a main strategy to enhance the
hospital’s competitiveness and sustain its development.
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1.4

Research Questions

In order to explain the research problem, it is essential to raise the following questions:
 Do

practicing

lean

practices

enhance

the

innovation

skills

of

employees?
 Do lean practices affect the implementation of soft TQM?
 Does the implementation of soft TQM improve the innovation skills of
employees continuously?
 Does soft TQM mediate the relationship between lean practices and
innovation skills of employees in health care services?

1.5

Research Objectives

Mainly, this study seeks to achieve the following objectives:
 To determine the relationship between lean practices and innovation skills of
employees in healthcare organizations.
 To determine the relationship between lean practices and soft TQM in
healthcare organizations.
 To determine the influence of soft TQM on the innovation skills of
employees in healthcare organizations.
 To determine the mediating effect of soft TQM on the lean practices and
innovation skills of employees in health care organizations.
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1.6

Scope of the Study

In order to study the mediating effect of soft TQM on the lean practices and innovation
skills of employees in healthcare organizations, this study goes in deep literature review
for most recent studies and researches in the areas related to TQM, lean practices , and
innovation skills especially those concerning health care services.

Based on the theory of constraints and the resource based view theory, the research
focuses on the lean practices that are used to identify the constraints and eliminate the
non- value adding activities. Most healthcare organizations rely on innovate employees
to operate competitively with its open environment based on soft TQM principles, where
it uses a variety of strategies that boost innovation and establish the necessary factors for
the sustainability of any organization. Furthermore, the research highlights the
intellectual innovative skills of human resource that are considered the vital assets of any
organization. This includes all the soft skills, tasks and knowledge required to provide
high quality services and foster innovation within healthcare organizations as well.

To measure the level of correlation among these variables, a quantitative study was
applied among the Lebanese healthcare organizations, especially hospitals of both public
and private sectors and primary data was collected through questionnaires. The data
collected were analyzed using SPSS and AMOS, and the results were discussed. Finally,
conclusion and recommendations for future studies were displayed.

14

1.7

Significance of the Study

1.7.1

Academic Significance

There are numerous studies and researches that had addressed the topic of TQM in its
general practices in the service sector (Gowen, 2012; Esain, 2012; Alolayyan, 2011;
Eleid, 2009; Natarajan, 2006; Adinolfi, 2003) but few of them studied its soft side
(Kemenade, 2012; Yeh, 2011).

This research has significant value for healthcare organizations. First, this study focuses
on the interpersonal skills of human behavior that employees of healthcare organizations
must practice to properly implement and maintain lean practices progression. It presents
a new concept regarding lean practices and tends to direct hospitals for adopting lean
thinking in their strategies in order to eliminate wastes and increase profitability. Second,
it combines the soft skills of TQM with the main concepts of lean philosophy especially
those related to employee’s involvement, thus enhancing their performance and boosting
their innovation capabilities.

1.7.2

Practical significance

The sample of this study is limited to the healthcare organizations of Lebanon, where
there is a high demand for improving quality of services in hospitals. Although the
Lebanese health sector is suffering from many problems that have accumulated over
several years mainly financial, administrative and human resource deficits (Ammar et al.,
2007) however, the health indicators have recorded acceptable levels with a marked
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disparity in the health and economic conditions and social development according to the
different regions of Lebanon (MOPH, 2011).

Since the implementation of accreditation program in Lebanon in 2002, its impact on
quality of healthcare is still not widely known (El-Jardali, 2008). According to Haroun
(2012a) there are two aspects regarding the quality of medical services and health care in
Lebanon. The two main aspects are human resources and technical supplies. Human
resources in Lebanon are still in advance of neighboring countries, where there is a high
level of education and training for all medical and technical staff. So there is an edge in
human resources compared to others.

As for technical aspect, there are no enough financial resources to attain latest inventions
and equipment, though hospitals are generally doing well. Some hospitals may not have
all the resources they need, but the university hospitals do have top-quality equipment as
they have access to funds through health faculties as well as external financial support
which enables them to keep up to date with medical equipment and sustain high quality
of service (Haroun, 2012a). For this reason, it is essential for healthcare organizations to
adapt lean philosophy in their strategies, eliminate wastes and reduce the non value
adding activities. In addition, it ensures an optimum utilization of all available resources
at the organization as noted by Jekiel (2011) which in turn gives a wide capacity for
innovation.
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Based on the above discussion, the effectiveness of innovation requires a set of
innovation metrics that are driven by leadership, culture and people participation
(Dervitsiotis, 2010). Consequently, the significance of this study is elaborated in giving
an opportunity for healthcare organizations to adapt lean thinking and manipulate its
resources in an appropriate way, save its limited assets and increase its productivity.

Moreover, it is important to keep this wealth of human resources and develop it more by
implementing the soft skills of TQM. Thus, successful development of TQM and lean
practices will steadily enhance the innovation skills of employees, leading to a better
organizational performance.

1.8

Operational Definitions

1.8.1

Innovation Skills

Innovation skills are practically the skills that permit people to perform their work in a
creative and innovative way. They are a combination of cognitive, interpersonal, and
interactive practical skills. Such resources are considered as a wealth for the
organization, by adding values either to the product or to the process of production.

1.8.2

Lean practices

Lean practices control the resources of organizations with high quality, less cost and
short lead time, in line with the customers’ requirements. It is a set of tools that engage
employees to eliminate wastes, identify root causes, solve problems and standardize the
work.
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1.8.3 Soft Total Quality Management (Soft TQM)
Soft TQM is an incorporated management philosophy which operates effectively when a
set of practices are linked together, mainly continuous improvement , customer focus,
and employee involvement. This kind of incorporation is supported by people based
management that creates a culture of quality and education that leads to a long-term high
organizational performance and customer’s satisfaction.

1.9

Organization of the Thesis

This thesis focuses on how practicing lean tools can guide healthcare organizations to
enhance innovation skills of employees through continuous improvement strategies,
mainly based on soft TQM principles. It is presented in six chapters. The first chapter
gives an introduction to innovation skills and covers lean practices and total quality
management. It also illustrates the research problem, questions and objectives of the
study. The second chapter is devoted to literature review of variables and the country of
study. Theories related to the topic of the thesis and the proposed hypotheses are
illustrated in chapter three, followed by the research methodology which is discussed in
chapter four. Chapter five summarizes the research findings obtained from data analysis.
Finally, results are discussed in chapter six where contributions, conclusion and
recommendations for future research are presented.
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CHAPTER TWO
LITERATURE REVIEW

2.1

Introduction

This chapter presents a deep review of previous literature that has discussed the three
variables of this study in different aspects; including lean practices, soft TQM and
innovation skills of employees. First, it provides an overview of each of the three
variables regarding definitions, principles, tools and mainly its practices in healthcare
organizations. Then it tends to find the relationship among these variables in order to
derive the research hypotheses and propose an appropriate theoretical framework for the
research.

2.2

Innovation Skills

It is increasingly acknowledged that future innovators will require a large range of skills
to be able to meet the demands of the changing economy (OECD, 2010). A larger stock
of people with strong innovation skills seems more likely to promote innovation than the
converse. A broad range of skills in the workplace are in demand due to a structural shift
towards services and knowledge-intensive jobs (Cedefop, 2010; European Commission,
2010). In addition, skills such as critical thinking, creativity, problem solving and ability
to look at things from broad perspectives will be needed. People will need to work in
teams, communicate their messages effectively and adapt to changing circumstances and
interact with their environment instead of working in isolation (Hoidn & Kärkkäinen,
2014).
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Through the literature, there is a great emphasis on the innovation performance at the
organizational level (Ooi et al., 2012; Hung et al., 2011; Hung et al., 2010; Chen &
Huang, 2009) but there is lack of definitions related to innovation skills at the individual
level. Moreover, the focus is more on the innovation capabilities rather than skills (Lema
et al., 2015; Dutez et al., 2014; Blommerde & Lynch, 2014). In the absence of a
definitive list of generic innovative skills, there are many reports and studies which aim
to identify those fundamental skills. According to Green et al. (2007), innovative skills
include “management and leadership abilities, technical, scientific and production
abilities, soft and interpersonal abilities, problem-solving, language, relationship-building
and communication skills, etc”. In addition, innovation skills enable individuals to
unleash the imagination, energy and talent that are fundamental to innovation (Chell &
Athayde, 2009).

Mainly, three overlapping sets of innovation skills are often considered in literature
(Hoidn & Kärkkäinen, 2014). The first set includes technical skills in terms of
knowledge and methods. The second set includes thinking and creativity skills such as
curiosity, critical thinking, problem solving and making connections. Innovation often
consists of connecting seemingly unrelated ideas from different disciplines and requires
open-mindedness and critical questioning of well established ideas or practices. Third set
includes social and behavioral skills such as interest, engagement, self-directed learning,
self-confidence, organization, communication, (cross-cultural) collaboration, teamwork
and leadership.
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Innovation skills are essential to drive innovation through a process of questioning,
exploitation, experimenting, learning and adapting of new ideas (O’Connell, 201;
Khurana, 2007). Rowley et al. (2011) reviewed the literature from year 1960 to 2007 and
came out with an innovation type mapping tool. It revealed four types of innovation
including product, process, position and paradigm innovation as shown in Table 2.1.

Table 2.1
Innovation Type Mapping Tool
1

Product Innovation

2

Process Innovation

3

Position Innovation

4

Paradigm Innovation

•
•
•

Product
Service
Mix between service and product

•
•
•
•
•
•

Technical
Administrative
Production
Organizational
Management
Business System

•
•

Commercial or marketing innovation
Business system innovation

Source: Rowley et al. (2011)

The early innovation models were based on three fundamental types mainly; product,
process and organizational innovation. However, there is also a focus on the people
innovation which is related to changes in personnel, job roles, cultures and behaviors
within an organization. In addition, management innovation got a great interest of
researchers because of the implementation of new systems such as TQM and quality
circles to enhance the innovation outcomes (Rowley et al., 2011).
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Hence, innovation skills are some combinations of nature, education, training and
experience that employees accumulate during their career life. It is a set of skills that can
be developed and utilized in the daily operations. Innovation can take many forms based
on the extent of change and newness. It can be disruptive, transformative, radical,
breakthrough, or incremental. The most common form is the radical innovation which is
a fundamental change to the product or process while incremental innovation is an addon to a previous innovation without changing its essential concept (Kim & Lui, 2015;
Partanen et al., 2014; O’Connell, 2011; Rowley et al., 2011).

People typically acquire skills that enable them to implement existing technologies and
fit-in with current ways of doing things. However, they also acquire skills that assist
them in developing novel products or in organizing work and production processes in
new ways. Tether et al. (2005) defined skill as “an ability or proficiency at a task that is
normally acquired through education, training and/or experience”. They also indicate that
the term skill is sometimes used synonymously with related concepts of competence,
expertise, knowledge or human capital. More personal, cognitive, interpersonal and
interactive skills are presented in appendix one.

According to healthcare organizations, one hospital might find complexity when
implementing an innovation, while another might absorb it easily because it has staff
with better leadership, superior skills and greater experience with related innovations.
Thus, innovation skills enable an organization to meet the challenges posed by different
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factors more easily and reduce the diffusion barriers among different departments as well
(Adler, 2003).

In addition, policy developments and employee involvement play a central role in the
development of the sorts of skills and knowledge that contribute to the feedbacks and
knowledge flows (Green, 2007). There are close links between problem-solving activity
and the development of new knowledge where problem-solving in team settings can
contribute to making clear what employees know and provide a place of sharing and
gaining new experience. This will lead to polishing and refining the hidden skills at
organizations. Thus, such skills are needed to support the development and diffusion of
the innovation process.

Usually, any type of innovation is driven by internal driver such as new processes that
rely on available knowledge and resources, while market opportunity or imposed
regulations can act as external drivers of innovation (ZainAlabidin et al., 2011).
O’Connell (2011) grouped these drivers into the following nine Cs presented in Figure
2.1.
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Culture
Competence

Challenges

Creativity

Convergence

innovation

Curiosity

Changes

Collaboration

Competition

Figure 2.1
The Nine C’s - Drivers of Innovation
Source: O’Connell (2011)

Other driver of innovation is the competition, where innovators naturally have the spirit
to win and strive to be number one. Thus, it acts as a self-improvement incentive. It
needs collaboration among management and stuff to stimulate innovation. Moreover,
organizations can benefit from the competencies of their human resources. They include
the skills acquired through work experience, life experience, study or training.

As reported by Chell and Athayde (2009), “there is a need to provide employees with the
innovation skills to a greater degree including the confidence and insight to come out
with innovative ideas or new approach; the motivation, commitment and resilience to
pursue that idea; the leadership, energy and dynamism to communicate their vision to
others and drive it forward from concept to reality”.
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Also, O’Connell (2011) believes that curiosity and creativity of employees drive
organizations to innovation and encourage it to make new things out of nothing or adopt
convergent actions to facilitate the work process. A successful innovation is mainly
driven by senior management and a strategic vision of business. It plays an active role in
fostering a culture of innovation (khurana, 2007). Traditionally, employees were
classically seen as laborers in the organization. But recently employees are the norm and
the intellectual infrastructure of the organization. Thus, innovation can be defined more
precisely as the way of transforming the resources of an organization through the
creativity of the people into new recourses and wealth (Nishihara & Oshawa, 2012;
O’Connell, 2011).

It is essential to study the relationship between the intellectual capital and innovation,
where they interact in creating and adding value to the organization and customer as
well. Such a process requires a set of metrics related to innovation drivers such as
leadership, culture and people participation (Zain Alabidin et al., 2011).

The outcomes of the innovation practices are mainly based on embodying where each
employee achieves a level of a skill at each practice that makes it automatic, habitual and
effective even in a chaotic situation. This emphasizes the importance of soft skills within
an organizational performance, where each employee is considered as a venture to be an
innovator. Some might claim that innovation is already in a person’s DNA while others
will stress the need for permanent training and improvement (O’Connell, 2011; Denning
& Dunham, 2010).
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Innovators themselves need to have excellent communication skills but often are best at
listening. The skill of listening involves openness, respect for differences and reflexivity.
Since a permissive and supporting workplace promotes this kind of behavior, the first
step the senior management should apply is creating this culture of innovation by
insuring employees a free atmosphere with the necessary resources and tools. Employees
must feel comfortable in their environment and have a good relationship with their
fellow staff. Moreover, sufficient assets must be available to help them set some ideas
into action and they should not be anxious to ask questions (O’Connell, 2011).

So far, many innovations fail to meet the organizational goals. Some of the causes are
internal such as the poorness of leadership, communication, empowerment and
participation in teams. Also, failure can be caused by external factors such as mismatch
between innovators and customer perspectives, imitation of ideas, competitiveness and
governmental regulations (Khurana, 2007).

In order to successfully innovate, the hospital sector requires greater supporting
mechanisms including a consistent policy and funding framework, greater ability to
harness the power of information and development of innovation skills (Leggat &
Dwyer, 2002). The reality confirms that the hospital is an organization of complex
structure, where the adoption of new technologies promotes hospitals to innovate
(Changkaew, 2012; Diab, 2009; Prajogo & Sohal, 2006). However, the nature of
innovativeness and its correlation with the employees skills is still not clear enough
(Salge & Vera, 2009).
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Innovation in healthcare sector is based on different perspectives such as (a) economic
perspective; (b) technology capability and biomedical innovation; (c) information
technology (IT) innovation and (d) innovation at the level of service providers and the
healthcare system (Djellal & Gallouj, 2007). Some important factors for innovation skills
were highlighted such as strong commitment to team working and innovating leadership
which are both needed to develop innovation capabilities (Prajogo & Sohal, 2006).
Innovation involves the transformation and exploitation of existing knowledge which
requires employees to share information and knowledge. Therefore, it is clear that
organizations need continuous learning for innovation and the necessary competencies
should be determined in order to create innovative employees.

2.2.1

Innovation Skills Metrics

Measurement of innovation skills is subjected to considerable debate regarding the best
metrics to be used (Hung et al., 2011). Investment in innovation skills is necessarily an
investment in learning, which is an open ended process. However, Morris (2011) pointed
out that “if an innovation process is not reporting frequent failures, then it’s probably not
exploring broadly enough”. It is essential to learn in order to be successful at innovation,
where measuring the innovation process and its results is a way to assess the value of
what has been learned, and also to improve the effectiveness of the learning process as
well.

The metrics for measuring innovation skills was discussed from different perspectives in
literature (Oman et al., 2013; Nelson et al., 2009; Morris, 2008). Measurement in its soft
metrics, where employees and senior management can evaluate effectively the work they
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are performing, related to strategies; flexibility and clearness of objectives, etc. On the
other hand, the hard metrics are more consistent with speed of time, number of engaged
people, number of innovative ideas, quality of ideas, employee’s progress, organizational
revenue, profits, etc.
Therefore, it is noticed that innovation skills of employees and their broad participation
are needed to increase the organizational capacity for more resources and steadily
enhance the overall performance as well.

Based on the above discussion, innovation skills are practically the skills that permit
people to perform their work in a creative and innovative way. They are a combination of
cognitive, interpersonal and interactive practical skills. Such resources are considered as
a wealth for the organization by adding values to both; the product and the process of
production.

2.3

Lean practices

Progressively, healthcare organizations are adopting new methods for the productivity
improvement derived from other industrial sectors to help cut costs, eliminate wastes and
improve patient services (Grove, 2010; Patton, 2009). One of these transferred
methodologies is the lean production system (LPS). Mainly, the concept of LPS is to
eliminate wastes, thus to ensure most advantageous utilization of existing resources at
the organization (Jekiel, 2011). Thus, it is considered as a collection of waste reduction
tools (Pettersen, 2009).
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The concept of lean production was first sprouted by Taiichi Ohno, as the Toyota
Production System (TPS) just after the end of World War II in the 1950’s (Grove, 2010).
Then it was termed as lean by John Krafcik (Dibia & Onuh, 2010) and it was coined by
Womack et al. (1990) in their book “The Machine that Changed the World: The Story of
Lean Production”. When reviewing literature of lean production, researchers can find
different terms related to this concept. According to Mcgrathy (2007), lean thinking is
the generic name intended for the operational strategy, while lean manufacturing is
applying this strategy in a manufacturing capacity.
Recent lean concepts outline an ordinary language to obtain continuous improvement
across the organizations. Lean is “a set of operating philosophies and methods designed
to improve production quality and efficiency” (Reindel et al., 2010). Moreover, it
increases the competitive position of the organization in order to improve overall
customer value (Mcgrathy, 2007).

Keeping it simple, lean is a way to do more with fewer resources (Tracey &
Flinchbaugh, 2006). As discussed above, lean had its early development as the Toyota
production system (TPS) at Toyota Motor Co. However, it is not just a set of techniques
exclusively applicable to a manufacturing environment, but it is also applicable to nonmanufacturing areas (Dalpont, 2010). It is a continuous improvement methodology that
began in the shop base, then migrated to the entire enterprise and it is now finding vast
advantage in service industries, including healthcare (Manos et al., 2006).
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The theoretical research on lean practices is still in the first stages of development and it
is not clarified yet what waste must be eliminated and how lean practices can be adapted
to services (Sarkar, 2009).
Most organizations that attempt to implement lean gets it wrong. Their concern is mainly
about the financial bottom line rather than reducing the real waste efficiently (Jekiel,
2011). Hence, it is more essential to prevent the production line in the incident of a
problem (Casey, 2007), and find the root causes of these non value adding activities
(Patton, 2009). Figure 2.2 shows the original seven wastes defined by Taiichi Ohno and
cited by Womack et al. (2005). However many researchers (HPP, 2011; Burke, 2011;
Robbins, 2009; Bicheno &Holweg, 2009) redefined these wastes as it is explained later
to better fit new service sector; mainly healthcare organizations.

Figure 2.2
The seven wastes of Toyota Production System
Source: Womack et al. ( 2005)
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These redefined wastes or inefficiencies in healthcare are summarized as follows:
i.

Overproduction: although most of healthcare services are intangible, yet some of
duplications may occur in the production stream. It occurs when operations
continue after they should have stopped. For example, how many times is the
patient’s name written on reports, logs, forms, and in computers? It is noticed
that all employees have to enter data repeatedly and duplicate details on forms at
each department and thus resulting multiple forms with same information.

ii.

Over processing: If healthcare organizations provide patients with something
that they do not need, then that process is non-value added. For instance, redoing
blood tests or x-rays, and clarifying orders continuously to staff would lead to
redundant information and waste of time. Thus, over processing occurs when
more effort is done for a task than is required by the customer.

iii.

Transportation: it is unnecessary or inappropriate transportation of equipments,
or patients all over the medical facilities. For instance, the delivery of
medication from central pharmacy and retrieving of supplies can be reduced by
putting people and departments who work closely with each other, next to one
another.

iv.

Waiting: The provider may see the customer’s time free, but waiting for
meetings, surgeries and procedures may cause delay for delivery of service and
lead to consequent types of wastes.

v.

Inventory: it is the uncontrolled inventory; too much, too little or in the wrong
place. When there is an extra storage such as overstocked medications, supplies
on units and time spent sorting through excess inventory to find what is needed.
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Or being out-of-stock is also a kind of waste where inefficiencies due to lack of
inventory control would cause a failure in one step in the production stream thus,
the whole service is stopped.
vi.

Motion: unnecessary actions or movement of employees while looking for
information, or searching for materials and people.

vii.

Unclear communication: this kind of wastes is due to the frequent clarification,
confusion over product or service use and wasting time to find a location. The
root cause of such waste is either unclear orders or performing the same activities
in different ways by different members of the staff.

viii.

Correction of errors: it refers to the mistakes or slips which are made at each and
every day. For example, issuing the wrong medication or giving the incorrect
dosage. Retesting due to misplaced results and duplicating procedures because of
inaccurate or missing data also lead to waste in time and quality of service
perceived.

Herb Robbins1 came up with the acronym HOSPITAL, which identifies the eight wastes
or inefficiencies that exist in all medical facilities at healthcare organizations (Robbins,
2009). It includes halting, overproducing, slips, processing, inventory, transportation,
action and lack of employee engagement.

These terms describe the same content as discussed above but with an additional waste
which is the lack of employee engagement. It is concerned by how often thoughts and

1

The President and CEO of Robbins International; a consulting organization that provides lean business to
manufacturing, healthcare and service organizations
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ideas from employees are ignored. Some managers do not care about the employee’s
input, so far they are just interested about their output! Employees perform processes
daily and know how things are truly done. But do organizations view the capabilities of
their employees? When the work is limited to precise and narrow tasks instead of
exploring what employees can contribute, then such loss of abilities will lead to a new
kind of waste. It is the waste of talent (Jekiel, 2011).

Moreover, Ortiz (2012) defines the eighth waste of lean as the waste of human potential,
where there is underutilization of the employee’s skills. Hence, in a lean environment,
best practices can be shared and spread through standardization, and better solutions can
be implemented through the use of diverse and cross-functional teams, allowing a broad
participation of all employees overall the organization.

Womack and Jones (1996) broaden the concept of lean slightly in their book “Lean
Thinking”. They outlined what is considered to be the five lean principles:

i.

Identify what does add value to the customer and what does not generate
value as well.

ii.

Highlight non-value adding waste across the entire value stream process.

iii.

Do actions that add value flow without interruption.

iv.

Do services which are only pulled by the customer.

v.

Attempt for perfection by removing consecutive layers of waste as they are
uncovered.
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Since lean practices tend to eliminate non value adding activities, it is essential to focus
on the organization’s cultural values that drive the behavior of employees, and help in
getting them more engaged and involved in the production value stream (Jekiel, 2011).
Table 2.2 below shows how the seven common organizational values are related with the
lean principles.

Table 2.2
Organizational Values and Related Lean Principles
Value

Interrelated lean principle

Customer first

Customer focus

Excellence

Continuous improvement

Initiative

Participation

Sustainability

Process management

Accountability

Problem solving

Transparency

Visual measurement

Equality

Visionary leadership

Source: Jekiel (2011, p: 98)

Based on these principles and with intention to eliminate wastes, lean practices have
several tools at its disposal. Jekiel (2011) claims that implementation of lean relies on
two main pillars, namely Just-In-Time (JIT) and Jidoka. Just-In-Time is the technique of
supplying exactly the right quantity at the right time and the correct location. While
Jidoka is a series of cultural and technical issues regarding the use of machine and
manpower together, utilizing people for the unique task they are able to perform and
allowing the machines to self-regulate the quality (Aikens, 2011). Toyota defines Jidoka
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as automation with a human touch. It ensures quality at the source by empowering the
employees to interfere whenever they observe or even suspect problems (Aikens, 2011).

Other lean tools are suggested such as value stream mapping, total productive
manufacturing, 5s, and visual management systems (Mcgrath, 2007). Gowen (2012)
listed common lean tools that are used in healthcare services to improve patient services
and internal processes. It includes process mapping, value stream mapping, Kaizen
improvement events, just-in-time, 5S principles and process management or rapid
improvement event (Papadopoulos, 2011a).

According to the findings of Pettersen (2009) which are based on a review of the current
literature related to lean production, a more homogeneous figure of the lean
characteristics comes up by grouping the main components of lean production system.
This study highlighted some of these components mainly lean strategies and
standardization of work since lean practices at healthcare organizations are more related
to standardization and application of different lean tools as it is discussed in the next
sections.

2.3.1

Lean Strategies

A gap appears to be in the knowledge about the procedures by which hospitals can
generally enhance the performance of their employees especially at the level of skills
(Meyer, 2007). The aim of this study is to cover more concepts, methods and lean tools
that can be used to improve the innovation skills of healthcare providers.
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Based on reviewing recent literature related to lean strategies and tools (Weber, 2013,
Ortiz, 2012; Aikens, 2011; Pettersen, 2009; Shah & Ward, 2007; Balle, 2007; Manos,
2006; Liker, 2004; Shah & Ward, 2002; Oakland, 2000), this research focuses on some
of the lean tools that best fit the hospital’s environment. Basically, kaizen, Quick
changeover (QCO), Poka-yoke, JIT, jidoka, Andon, kanban, and hoshin kanri.

a.

Kaizen

Kaizen is based on the rapid improvement effort that uses the quality circles to
investigate specific identified problems or opportunities (Aikens, 2011). Ideally,
organizations should strive to have at least one kaizen event per month (Ortiz, 2012) and
it should last for five days (Damrath, 2012). Such improvement strategy is important to
draw on the talents and expertise of front line employees, and to break down the barriers
among departments (Oakland, 2000). It refers to the “change for the better” (Jonathan et
al, 2012) and it covers the idea of advancing a process-oriented culture (Ortiz, 2012).

b.

Quick changeover

Quick changeover (QCO) is the ability to convert something very rapidly. QCO can be
applied to areas such as operating rooms, patient rooms or examining rooms. Being able
to change an operating room from the last surgery to the next surgery in a short time
allows more surgeries, thus allowing more patients to be treated and less waiting time
(Manos 2006).
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c.

Poka-yoke

Poka-yoke is a Japanese term for error proofing; a process to eliminate a chance for a
mistake. The key is to set up the system so there is no chance for error. Simple examples
include using bar codes or computerized physician order entry to eliminate the chance of
not being able to read some one’s handwriting (Manos 2006).

d.

Just-in-time

Just in time (JIT) is delivering items just before they run out (Aikens, 2011). It is
applicable to materials as well as to processes, for example employees can avoid earlier
transportation of patients from their rooms to ancillary departments where they must
wait for their testing, hence this would eliminate waste of motion, transportation, time,
in addition to dissatisfaction of patients (Manos 2006).

e.

Kanban

Kanban is the method of choice for hospital material management, which is related to the
inventory and materials to be procured and managed. It is about replenishment of empty
bins with the required quantity of items. Also, by tracking the time between consecutive
replenishments, the stocking quantities can more easily be refined and adjusted over time
to maintain replenishment discipline (Weber, 2013).

f.

Jidoka

Jidoka is a defect detection system, where it is defined by Toyota as automation with a
human touch (Damrath, 2012). It ensures quality at the source by empowering the
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employees to interfere whenever they observe or even suspect problems (Aikens, 2011).
Jidoka or “react at first defect” is a pillar of the lean system to make sure corrective
action is triggered at the first risk of missing products (Balle 2007; Manos, 2006).
g.

Andon

Andon or “line stop” refers to a system to notify management, maintenance and other
workers of a quality or process problem. It is a signboard incorporating signal lights,
audio alarms, text, or other displays to indicate which workstation has the problem. The
alert can be activated manually by a worker using a button, or may be activated
automatically by the production equipment itself. This tool gives the worker the ability
and the empowerment to stop production when a defect is found and immediately calls
for assistance (Liker, 2004)

h.

Hoshin Kanri

Hoshin Kanri is a method by which strategic goals are derived from staff inputs. It is a
system of daily controls that allows progress toward goals to be communicated to all
leaders and holds all participants accountable for achieving their designated goals
(Jonathan et al., 2012). Basically, Hoshin relies on policy development that includes the
development of strategy, policy, KPIs and benchmarking (Damrath, 2012).

2.3.2

Standardization

Standard work is about defining clear roles and responsibilities throughout the
organization. It is a set of procedures that establishes the most reliable practices and
policies (Ortiz, 2012). Recently, 5S workplace discipline (housekeeping) is considered as
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a major lean initiative to be implemented for standardization of work within the
organization. It is a simple practical approach to help organizations eliminate actions or
inappropriate movements (Robbins, 2009; Sarkar, 2006). Its implementation requires a
comprehensive workplace that consists of people, processes and infrastructure. It is
defined as the system of rules and standards for organizing, cleaning, developing, and
sustaining a productive work environment (Otriz, 2012; Dulhai & Asachi, 2008).

The Japanese JIT expert; Hiroyuki Hirano defined the workplace discipline that
facilitates the flow of production by using the five “S” words; seiri, seiton, seiso, seiktsu,
and shitsuke (Dolcemascolo& McBride, 2003). Others tried to adopt the same principles
but with equivalent English words, which are sort, set in order, shine, standardize, and
sustain (Aikens, 2011; Naraghi & Ravipati, 2009; Manos et al., 2006; Buggy & Nelson,
2005). For applying lean in healthcare organizations, safety was added as an additional
discipline to become the 6S which is related to checking for hazards and defects
(Fillingham, 2007). Based on previous literature, the concepts of 5S are summarized as
follows.

a.

Seri (sort): it is the first step in establishing the workplace discipline. The idea is

to free up the space so that items and materials needed on a daily basis can be easily
achieved. Thus, unnecessary materials have to be discarded, and everything that doesn’t
add value should be removed.
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b.

Seiton (set in order): all equipments and storage facilities should be positioned to

eliminate wasted motion, and to reduce the risk of error occurrence. For instance, the
working area should be designed in a way to make motion of both employees and
customers easier. In addition, the use of labeling and tagging system can help employees
and staff to recognize the target items quickly and reduce the controversy.
c.

Seiso (shine): once the workplace is properly designed, it is important to maintain

such a state. It is stated that “Make it clean, and Keep it clean” (Fabrizio & Tapping,
2006). Hence, organizations have to institute a list of the target items, and it should be
daily checked by a staff member to provide a continuous feedback to the organization.
This tool makes problem solving an easier task, because it eliminates the waste from its
source and save both time and effort.

d.

Seiketsu (standardize): the workstation should be systemized and the

performance has to be standardized. Seiketsu is used as an indicator to measure how the
organization is maintaining its organized workplace and preventing its transformed
culture from deterioration.

e.

Shitsuke (sustain): it is the final step which is mainly concerned by

improvements. After sorting, organizing the workplace and defining the unnecessary
items it is essential to eliminate the cause of this clutter from the root. Such defects are
due to poor quality work, lack of training or unavailability of tools and resources. Thus,
using quality tools such as fishbone (cause-effect/ Ishikawa) diagram and Pareto charts
can help a team to focus on root causes and add a structure to brainstorming.
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In order to facilitate the application of such strategies, lean practices relies heavily on
visual system to make communications within the staff easy using signals that are
identifiable and understood by all employees (Aikens, 2011). It is divided into two types,
a visual display that show information and data for general view but doesn’t require a
response, such as monthly production reports or charts. In contrast, the visual control
which intends to guide the actions of staff based on specific codes, or colored signs, etc.

The main aim of this system is to make it possible for every staff member to be able to
interfere directly without waiting the help of an expert. Additional benefits can be
expected from implementing visual control system is improving safety and comfort of
working environment, shorten production lead time, enhance responsiveness to
customers, reduce production costs, reduce inventories, eliminate wastes, and
consequently increase profitability and productivity of the organization.

Naraghi and Ravipati (2009) believe that visualization could be an international language
that everybody understands, and they emphasize that successful organizations are
characterized not only by innovation and creativity, but also by operation and control of
resource and product quality. Visual control system can prevent employees from making
an error that would lead to production defects, where it brings transparency and provide a
quick feed back to senior management for corrective action to be done before major
defects are produced (Aikens, 2011).
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Briefly, lean practices tend to control the resources of the organizations with a high
quality, low cost, and short lead time in line with the customers’ requirements. It is a
philosophy that incorporates a set of tools and standards to eliminate wastes, reduce non
adding value activities, identify root causes and solve problems at workplace.

2.4

Soft Total Quality Management

From a general perspective, total quality management (TQM) is “an integrated system of
continuous quality improvement aimed at meeting customer expectations” (Adinolfi,
2003). TQM is a system of management based on the principle that every member of
staff must be committed to maintaining high standards of work in every aspect of a
company’s operations.

This philosophy was founded since the mid 1980s (Yeh, 2011) by a group of experts
such as Deming, Juran, Crosby and Ishikawa, etc (Aikens, 2011). There are many studies
that have considered TQM as an improvement strategy for increasing productivity, and
competiveness in different types of organizations, including both industrial and service
sectors (Ooi et al., 2012; Kemenade, 2012; Yeh, 2011; Hung et al., 2011; Hill, 2008;
Abrunhosa & Moura, 2008; Bedi & Sharma, 2006).

The core concepts of TQM are classified into two extensive categories or dimensions
namely soft TQM and hard TQM (Anvari et al., 2011). Lot of studies focused on the
technical side which reflects the quality control

tools and statistical methods for

measuring and improving procedures and operations (Zehir et al., 2012; Abrunhosa,

42

2008; Prajogo & Sohal, 2006; Black & Revere, 2006; Rahman & Sohal, 2002).
However, recent studies are concentrating more on the soft side (Kemenade, 2012; Yeh,
2011; Raphael, 2010; Lewis et al., 2006).

It is noted that soft skills have a dominant affect on service organizations, unlike the
manufacturing sector where the emphasis is on the hard side including superiority in
product, process and technology (Kemenade, 2012). Soft TQM focuses on human
resource management which is based on the leadership, teamwork, training and
employee involvement principles (Lewis et al., 2006). Bounds et al (1994) stressed on
the idea that TQM begins with people and mainly managers. One of the leaders in TQM
philosophy, Kaoru Ishikawa had created a Japanese version of TQM which studied the
benefits of broad employee’s participation, permitting bottom up as well as top-down
involvement (Aikens, 2011). He created quality cycles which use employee’s teams to
break down the barriers among departments, and it mainly consists of four elements:
members, leaders, co-coordinators or facilitators, and management (Oakland, 2000).

In 1986, Masaaki Imai introduced a developed managerial philosophy called Kaizen
(GRIPS, 2009). It is founded on five elements namely teamwork, discipline, improved
morale, quality circles and suggestions for improvement. Thus, it is noticed that
emphasis has been placed on the need for high-performance work organization (HPWO)
where employees can participate in decision making and improvements (Aikens, 2011).
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Empirical studies verified that organizations implementing TQM have touched its
advantages in terms of quality and financial performance (Prajogo & Sohal, 2006).
Healthcare is considered as one of the fastest growing industries in the service sector
(Dilber, et al., 2005). Quality of healthcare services is not only a concern of patients, but
also it become the issue of regulators, governments, professionals and hospital
managements as well, in which it is essential for the accreditation procedure (Alolayyan
et al., 2011). Increasingly since 1970s, accreditation is being used by the government
regulators as a tool to guarantee the quality of healthcare services. Thus, healthcare
organizations are assessed based on a set of pre-determined standards (Greenfield, 2013;
El-Jardali et al., 2008). Generally, hospitals afford same healthcare service but not with
the same quality.

This is due to the presence of many barriers, particularly when healthcare organizations
utilize only a partial implementation of TQM (Dilber, 2005). Such barriers are consistent
with the Deming’s seven deadly diseases that illustrate the most serious obstacles facing
the management within any organization mainly (1) lack of constancy of purpose, (2)
fees emphasis on short-term profits, (3) evaluation by performance, value rating or
annual review of performance, (4) mobility of management, (5) running a company on
visible figures alone, (6) excessive medical costs, (7) excessive costs of warranty fueled
by lawyers who work for contingency (Osgood, 2011).

Based on what have been discussed earlier, it is obvious that lean and TQM are both
related to quality improvement. Hunter (2013) explains how they both focus on the
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opportunities to add value for customers, where both philosophies determine purpose in
teams. Also he emphasizes the importance of giving employees a value and creating
cultures that allow employees to innovate and drive improvement, where those
improvements are made sustainable through standardization.

Consequently, the soft features stand as a foundation for organizational management in
quality planning and creating a culture for continuous improvement, to ensure successful
expected performance (Kemenade, 2012). Adoption of soft TQM potentially leads to
sustainable organizational success which is considered as the route of business
excellence. Figure 2.3 presents the Kanji’s Business Excellence Model (KBEM), which
is an improvement model that synthesizes the concepts of TQM implementation. It
focuses on four main pillars of TQM namely management by fact, delight the customer,
people based management and continuous improvement.

Figure 2.3
Kanji's Business Excellence Model
Source: Kanji, 2002
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Other studies claim that effective implementation of TQM is supported by the effort of
top management and leadership, education and training, employee involvement and
empowerment, continuous improvement, customer focus and process management
(Zehir et al., 2012; Alolayyan et al., 2011; Raphael, 2010; Ortiz et al., 2009; Hill, 2008).
More skills are presented in Appendix two. Yet, soft quality factors are intangible and
difficult to be measured, such as top management commitment and involvement,
empowerment, effective communication, teamwork and training education (Ya’acob,
2008). Therefore, these soft skills can be discussed in the context of two major headlines;
people based management and continuous improvement.

Ya’acob (2008) synthesized the most important quality factors from three leading quality
scholars; Deming, Juran and Crosby. The findings show how all scholars focus on both
pillars: human resource or people based management and continuous improvement.
Table 2.3 summarizes these perceptions as following.

Table 2.3
Common Quality Perceptions - detail information about point and steps are listed in
Appendix 3
Deming

Juran

Crosby

People (Human Resource) Based Management

point 6,7,8,9

step 4,7

step 5,8,9

Continuous Improvement

point 2,5

step 6,10

step 14

Source: Ya'acob, 2008
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2.4.1

People Based Management

TQM seeks to improve the quality of processes, products, and services, in addition to
enhancing the capabilities of the people at the organization (Hill, 2008). One of the core
concepts of TQM is based on eliminating the internal barriers, and empowering people to
work in teams (Adinolfi, 2003). Eleid (2009) states that the empowerment of employees,
or rather the provision of people-based management, encourages collaboration and the
creation of teamwork, which in turn enables organizations to sustain long term
continuous improvement cycles. Basically, this major pillar of TQM is characterized by
the practice of employee involvement, teamwork, education and training.

Ortiz (2012) focuses on the significance of involving cross functional teams to perform
the implementation of improvement methods. He claimed that employees of some
departments had never worked together in organization, while these teams aim to place
all employees together for the improvement of production process. Also, Deming’s ninth
point “Break down barriers between staff areas” shows how departments compete with
each other. As a result, employees cannot identify and solve the root causes of problems
if they are working in teams (Ya’acob, 2008).

In fact, communication and teamwork should be encouraged to solve most of
organizational problems that requires a high level of inter-functional interaction
(Abrunhosa & Moura, 2008). In addition, performance improvement can be achieved
through training, and enhancing employee’s flexibility (Prajogo & Sohal, 2006).

47

Adinolfi (2003) indicates the lack of team-working across entire groups of specialties,
where features of team working appear to be isolated throughout the organizations. The
main problems in operating in such cross-functional structures are due to the imposed
relationship among the team members, in addition to the poor tendency to share
knowledge, experience, and skills.

Moreover, Ortiz (2012) claims that there is a lack of investment in production workers’
success, where employees are placed into a position to work given no training or real
orientation and that can have negative impact on the organization’s overall performance.

2.4.2

Continuous Improvement

TQM has been extensively applied to measure quality in organizations that seek to
achieve continuous improvement of services through the contribution and involvement
of all employees (Alolayyan et al., 2011).

As organizations progress with continuous improvement, it slowly develops its staff into
valuable assets for the organization (Ortiz, 2012). Continuous improvement is defined as
“ day- to-day activities performed to improve business processes in response to changing
market condition” (Anvari et al., 2011). So far, Hung et al. (2010) claim that the
organizations should learn from previous experience and effectively use knowledge to
correct errors, if they tend to be continuously changing markets.
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Deming’s 14 points explain how improvement is not a onetime effort as stated in the
fifth point “Improve constantly and forever the system of production and service”.
However, the second point focuses how this effort is doomed to failure if the
organization does not adopt a new philosophy and completely change its culture to total
and continuous quality improvement (Black & Revere, 2006).

As stated by Esain (2012) and Abrunhosa and Moura (2008), continuous improvement
requires an organizational culture which that regularly promotes people to innovate and
minimizes their fear from making mistakes, where improvement comes when employees
learn from their mistakes and implement tools for corrective actions.

Changkaew (2012) emphasizes the corrolation between continuous improvement and
self-learning, where Hung et al. (2010) stress that knowledge management and TQM are
strongly associated, particularly in terms of continuous improvement and workforce
empowerment. For this reason, educating the staff about best performance trends and
effective methodologies for improving quality have a high impact on the overall
organizational performance (Meyer, 2007).

On other hand, Hill (2008) determined the top five obstacles to continuous improvement
process. It include (a) insufficient human resource development programs (b) lack of
planning (c) lack of leadership (d) insufficient resources for improvement programs, and
(e) lack of customer focus. This is supported by the study of Eleid (2009) where she
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found that the shortage in staff is also considered as a barrier to continuous quality
improvement cycle.

Herein, the commitment to continuous improvement should be well known at the level of
individual personnel and departments with an emphasis on teamwork (Alolayyan et al.,
2011) where it is evident that organizations which adopt continuous quality improvement
strategies are more innovative and proactive in preventing quality problems (Eleid,
2009).

Hence, soft TQM is an incorporated management philosophy which operates effectively
when a set of practices are linked together, mainly continuous improvement , customer
focus and employee involvement integrated in the teamwork .This kind of incorporation
is supported by top management that creates a culture of quality and education that leads
to a long-term high organizational performance, and customer’s satisfaction.

2.5

Relationship between Lean practices, Soft TQM and Innovation skills in

Healthcare Organizations
Prior to proposing the hypotheses of this research, and measuring the variables of the
suggested framework, this section reviews some of previous literature that studied the
relationship between lean practices, soft TQM and innovation skills of employees in
healthcare organizations from their own perspectives and through different
methodologies and measurement tools.
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2.5.1

Relationship between Lean practices and Innovation Skills

Most of the studies emphasize that in terms of operations and improvements, the service
industries are a long way behind manufacturing especially for healthcare services
(Hanna, 2007; Natarajan, 2006; Buggy & Nelson, 2005). Lot of healthcare organizations
are facing improvement and development problems such as the increase of healthcare
costs, recurring medical errors and the increased efforts to improve efficiency and quality
of the healthcare services. Hence, implementing lean principles is claimed to be essential
for solving such problems and providing a space for innovation (Romer, 2013;
Papadopoulos, 2011; Seddon et al., 2011; Hoerl & Gardner, 2010).

The existing literature indicates that the interest in practicing lean healthcare is growing
significantly from 2002 to 2008 where most applications have occurred in the United
States of America and public healthcare sector of United Kingdom (Souza, 2009). This
reflects the fact that lean healthcare is becoming a successful approach for improvement
in the health sector.

Buggy and Nelson (2005) applied a case study of lean processes and production methods
to Park Nicollet Health Services; a nonprofit, integrated care system located in suburban
Minneapolis, Minnesota which has recently undertaken a major initiative to implement
lean production practices. The study focused on the implications of different lean
principles including the concept of error-proofing which prevents defects at the source,
rapid process improvement workshop (RPIW) and the 3P methods that are based on
production, preparation, and process improvements. In addition, the 5S method are
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claimed to be utilized alone or in conjunction with other improvement events to maintain
standardized work practices.

Implementation of these lean tools results in a 73% decrease in patient walking distance,
a 30% decrease in staff walking distance, overall cost avoidance of $400,000, staffing
cost avoidance of $140,000 and capacity gains resulting in an additional $2.5 million in
charges. In the same context, Natarajan (2006) analyzed the opportunities and challenges
in the healthcare sector for learning and transferring best concepts from other sectors in
order to improve and develop the skills of employees and enhance the innovation
process. A main challenging issue states that performance measurement and
improvement programs within healthcare organizations do not honestly identify the
problems, because efforts by external organizations such as the Joint Commission on
Accreditation of Healthcare Organizations (JCAHO) may face limitations because of
concerns about “legal vulnerabilities or punitive actions”.

On other hand, Natarajan (2006) descriped a succesfull approach in adopting lean
concepts. General Motors (GM) is working with partners in the healthcare industry in US
to improve their overall performance and develop their growth by teaching them
principles of lean organization. It includes standardized work; workplace organization
(5S System) and visual controls; error proofing; employee process control; planned
maintenance and reduction of variation.
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Hanna (2007) stressed in her study on the participation of less senior team members,
because when they get involved in bigger issues than they ever had before, opportunities
to learn from their errors increases automatically. She also claimed that bringing lean
principles such as continuous improvement (kaizen), the design structure matrix (DSM),
the system complexity estimator (SCE) and value stream mapping (VSM) to the service
industries can impact productivity while also changing the problem-solving capabilities,
coordination, and standardization process of the organization. The findings emphasizes
that lean accomplishes the short-term goal of productivity, but it could also lead to more
radical innovative changes and encourages innovation up and down the organization. It is
achieved when more time and a better understanding are coupled to create a manner of
empowerment in workers who have not traditionally participated in innovation.

Moreover, the research findings of Rousek (2012) demonstrate how “the implementation
of lean and human factors engineering (HFE) initiatives can improve quality and patient
safety within diverse healthcare delivery problems”. Lean aims to eliminate waste to
create a more efficient workplace while HFE focuses on human capabilities and
limitations to enhance performance. The research completed its objectives by reviewing
five case studies. Each analyzed and improved processes that are negatively affecting
quality in healthcare delivery.

One of the case studies was conducted at 2009 at the NWIVA resident clinic in Omaha,
Nebraska which has become the largest provider of healthcare training in the U.S. due to
their commitment to innovation and high-quality patient care. Visual management and

53

5S are two lean concepts applied to improve identification and control of problems by
utilizing cross-functional teams. These techniques are most effective when healthcare
professionals and engineers work together in interdisciplinary teams and provide input
from their respective fields.

Alternatively, Papadopoulos et al. (2011) explore the dynamics in the implementation of
a process improvement methodology in the complex organizational setting of a UK
National Health Service Trust. This rich qualitative study promote “lean thinking” for
process performance improvements to enhance the efficiency and effectiveness of the
delivery of healthcare services. Ultimately, the study demonstrates that lean provides a
culture of innovations using fewer resources to improve the capabilities and sustain the
improvements.

Particularly, McGrath (2007) applied a case study involving two Irish Medical Device
industries, whereby in-depth understandings of human behavior regarding lean are
examined. The findings of the study emphasizes that lean manufacturing has a huge
impact on innovation, and it is considered as a strategic tool to help improve the
competitive position of the organization, where one of the main benefits is the
continuous improvement that delivers sustained value and provides a platform for future
business growth.

Furthermore, under the guidance of expert facilitators from the Healthcare Performance
Partners (HPP), a variety of lean healthcare tools are applied to uncover inefficiencies in
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different healthcare departments. A case study was conducted at an emergency
department where it struggled to provide timely effective care for even its most critical
patients. Hence, the lean team applied value stream mapping and addressed the problem
by creating standardized roles for emergency staff. The results had a positive impact on
emergency operations, where the hospital saved $230K, and patient wait time decreased
by 59% with total patient time in the department dropping to two hours. Also, better
communication and physical layout markedly improved the department’s ability to
provide a physician’s care to all patients who needed it.

Another study performed on some nursing units revealed that 46% of nursing time was
spent on tasks related to patient care while the remaining 54% was dedicated to activities
that were considered non-value added or waste. In order to address the sources of waste
impacting daily activities on the nursing floor, HPP team employed the ‘Lean Workplace
Redesign’ methodology; an application of 5S principles and work standardization to
remove wastes. The study achieved a 43% in overall waste reduction, 30% increase in
care related activities and 12% decrease in wasted motion.

Based on the above discussion, it is imperative that every lean organization needs a
broad, continuous, intelligent and self-reinforcing human resource with high innovative
skills. According to Jekiel (2011) and Dibia and Onuh (2010), human resources are the
hands of continuous improvement, they are the eyes of true quality, and they are the true
face of lean. The effective combination of human resource and automation is very
important to ensure continuous qualitative improvement.
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2.5.1.1 Criticisms of Lean practices
Despite successful lean applications in a range of settings however, the lean approach has
been criticized on many accounts such as, the lack of human integration or its limited
applicability into certain environments. Critics of lean practices have suggested that
problems arise when organizations try to apply lean principles to areas where creativity
and innovation is required (Kovachevam, 2010). The main criticism mentioned is the
human aspect, where lean production is de-humanizing and exploiting the work force
(MacGrath, 2007). Hines et al. (2004) claimed that the key aspects of this criticism are
the “lack of contingency and ability to cope with variability, the lack of consideration of
human aspects and the narrow operational focus on the shop-floor”. Similarly, Seddon et
al. (2011) illustrated some of the discussed arguments such as criticizing the lean
program as demeaning and demoralizing, where workers had to do more repetitive work.

Also, it is claimed by some studies (Anvari et al, 2011; Seddon et al, 2011) that the lean
organization may become very susceptible to the impact of changes and innovation,
where the leanness in itself leads to reduce flexibility and standardization would
diminish the system’s ability to react to new conditions and improvements. Moreover,
Mcgrath (2007) argued that Kaizen is a method for stealing the workers ideas and using
them for the company’s benefit. Also he argued that just isolated areas within the
production departments are subjected to various lean tools that yielded productivity
improvements.

However, Kovachevam (2010) demonstrated that the inability of most organizations to
gain the full benefits of the implementation of an innovation is due to a particular
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technique that is being selected. This fact is mainly due to the complexity that they
introduced to their system such as lean tools in trying to be innovative. Proponents of
lean practices (NHS, 2008; Sarkar, 2007; Womak & Jones, 2005; Hines, 2004; Seddon,
2003) suggest that these criticisms have not succeeded to gain widespread support for
their views, because they are a response to lean implementations that have failed to
properly understand lean methods and adapt them to the service sector. Yet, this
argument have raised an important point of interest for academics and practitioners in
applying lean more than a set of hard tools, but also to focus more on the human
dimensions of motivation and empowerment.

2.5.2

Relationship between Soft TQM and Innovation Skills.

Generally, many researchers found that TQM has a positive impact on innovation
capabilities (Zehir et al., 2012; Ooi et al., 2012; Hung et al., 2011; Moreno, 2011;
Abrunhosa & Moura, Raphael, 2010; Ortiz & Galende, 2009; Prajogo & Sohal, 2006;
Prajogo & Sohal, 2004). While some considered TQM practices as a tool to develop the
innovation skills of employees at organizations (Ortiz, 2012; Raphael, 2010; Prajago,
2006).

It is claimed that organizations cannot be successful with innovation if it cannot produce
products that meet acceptable quality standards. Thus, TQM is a good way for improving
quality, standardizing the work, and enhancing a culture of innovation (Zehir et al.,
2012). Conceptually, Raphael (2010) reviewed 19 articles that were published within
2001-2010 related to TQM and innovation practices. The study revealed that researchers
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do not consistently measure the same variables causing difficulties to compare results
between studies. However, the review of literature illustrated that the two concepts of
TQM and innovation share lot of key dimensions such as human management,
continuous

improvement,

training

and

education,

management

commitment,

communication and customer orientation which are more related to the soft side of TQM.

Adler (2003) states that performance improvement capability of any organization
includes all the resources and processes supporting both the generation and the diffusion
of appropriate innovations in which the recent concern is more with continuous quality
improvement and the focus shifts to continuously upgrading the employee’s knowledge
and skills.

For instance, adoption of TQM as an innovative management practice within Veterans
Health Administration (VHA) in the United States was studied by Young et al. (2001).
A survey included 171 hospitals was conducted and the findings showed that for VHA
hospitals, TQM represents an innovative philosophy and a set of practices for improving
the quality of health care services. This includes commitment to quality improvement
through continuous examination of processes and empowering employees to identify
opportunities that can improve quality through training programs.

If individuals are to be able to deploy their skills effectively, they must be supported and
guided in their efforts by the relevant formal systems and processes such as those of soft
TQM (Adler, 2003). Soft TQM initiatives can cause changes in both
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hospital’s

organization and human resource practices, where Venkatesh (2008) considers TQM
vital for hospitals that are making efforts to get accreditation from reputed agencies in
order to increase competency and quality of services provided. Besides, Omachonu
(2010) believes that innovation derived by skilled innovative employees is considered to
be a critical component of business productivity and competitive survival for healthcare
organizations.
Changkaew (2012) conducted a study to outlines the steps of health-service innovation.
The study is based on a questionnaire survey of 1,349 hospitals that have received a level
one quality certification from the Healthcare Accreditation Institute in 2010. The
descriptive findings showed that the majority of innovations in the hospitals are process
innovation that are basically dependent on the intellectual assets of the hospitals with few
innovation projects in a year that is mostly less than 10 projects.

These findings were supported by a literature review of some previous studies that have
set up innovation teams to run innovation programs called SPARC (See–Plan–Act–
Refine–Communicate). In addition to Train-Do-Train-Do cycle to develop the innovative
skills of employees and the health-service innovation respectively. It was noted that the
implementation of protocols which are based on standardization of healthcare services
and processes can provide better treatment results, improve quality for services and make
people involved in the process participate actively.

Esain (2012) explored the quality improvement (QI) practices at individual, group and
organizational level. It focuses particularly on quality, innovation, productivity and
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prevention practices. A total of 11 multi-disciplinary groups drawn from NHS England
healthcare Trusts were sampled where mixed methods including questionnaires,
observations and reflective accounts were used. This study found that time for problem
solving to achieve QI was absent. Also, feedback and learning structures are often not in
place or inflexible. Therefore, combining learning interventions and individual feedback,
linked to educational materials, are suggested as an effective means to enhance the
performance of healthcare services.

Omachonu (2010) developed a conceptual framework to articulate the intervening
variables that drive innovation in healthcare. It is claimed that technological innovation
including information technology has played a vital role in the innovation of healthcare
systems. However, process innovation is being more complex because it is concerned
with improving internal capabilities. It is often noticed that healthcare organizations
arrive to innovation by relying on different stakeholders such as physicians, patients,
organizations, innovator companies and quality regulatory agencies.

Similarly, Wadhwa et al. (2007) presented the need for innovation and flexibility in
future healthcare system designs in India. The findings support the idea which states that
greater emphasis on TQM, improves healthcare organizations to be more flexible and
respond quickly to various system needs. This in turn offers useful competitive
strategies, because when organizations view healthcare system as a flexible system, this
helps to promote innovations towards greater quality of services as well as better
utilization of the available resources.
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Likewise, Zehir et al. (2012) investigated whether TQM activities affect quality and
innovation through a survey applied in Turkey from various size organizations. The
study measured three dimensions of TQM including customer orientation, management
leadership and continuous improvement, which are considered critical to innovation
success. Management leadership encourages employees to suggest innovative ideas for
solving problems or developing new products and continuous improvement promotes
change and creative thinking in organizing works.

Furthermore, a strong relationship between knowledge management (KM), TQM and
innovation performance has been reported in the study of Hung et al. (2010). The study
found that although KM initiatives significantly affect innovation performance, yet their
influence is small unless mediated by TQM initiatives particularly learning, training and
continuous improvement.Implication of TQM in service sector was discussed by Moreno
(2011). He surveyed data from the largest Spanish service organizations for the year
2000. The results of the study showed that cohesion, recognition, decentralization and
formalization have a positive and significant influence on greater orientation to
innovation in service firms. Also, this influence is greater in firms that have implemented
TQM systems with a culture based on teamwork and oriented to customer satisfaction
and continuous improvement.

2.5.2.1

Criticism of Soft TQM and Innovation

Generally, the previous researches illustrated that to have a sustainable innovative
performance, quality management has to follow a systemic approach so that all aspects
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of an organization are integrated and focused on continuous improvement and customer
satisfaction. Yet, closer analysis shows that total quality does not appear to be an
instrument for promoting global processes of innovation, but rather a means for the
identification and solution of specific and circumscribed problems (Adinolfi, 2003).

Criticism has also been raised that effective TQM transformation is difficult because of
weak change management culture (Bäckström & Ingelsson, 2011). In addition, TQM
considered as an unclear and resource-demanding notion where no tangible
improvements are observed upon its implementation (Anvari et al., 2011). Moreover,
Zehir et al. (2012) discussed that some may consider TQM as an inhibitor of innovation,
because it can lead organizations to be narrow-minded and hinder creativity due to the
enforcement of standardization. However it is proven by several studies (Adler & Lee,
2003; Prajogo & Sohal, 2004; Sarkar, 2007; Abrunhosa & Moura, 2008; Erfan, 2010;
Hoerl & Gardner, 2010; Hung et al., 2011; Moreno, 2011) that TQM inhibits innovation
just in case of poor implementation and lack of employee’s empowerment.

Such suggestions and arguments are not accurate enough, because as stated by Ohno that
‘first you must standardize before you can improve’(Seddon et al., 2011). Therefore, it is
essential to standardize the work and procedures, especially that lot of studies (Rizk,
2011; El-Jardali et al., 2008; Ammar et al., 2007) have proved that hospital accreditation
which is based on adapting TQM principles, is considered as a good tool for improving
quality of healthcare services and creating a culture of commitment and participation.
This in turn enhances the development and innovation performance of the organization.
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2.5.3

Relationship between Lean practices and TQM

Although lean principles are often associated with technical tools related to problem
solving methods, there is a soft side as well. Basically, it is the leadership ability to build
a collaborative work environment, where it encourages other soft skills among
employees such as communication skills and the ability to motivate and foster teamwork
(Evershed, 2006). Previously, TQM has been used for improvement in healthcare, where
every individual is responsible for improving the quality of goods and services supplied.
But it has basically failed to improve overall cost and quality in healthcare. It was not
implemented widely or continuously throughout organizations and most healthcare
employees were not involved or simply, they did not understand it (Chalice, 2007).

According to Anvari (2011), TQM is considered as an improvement tool that supports
the implementation of lean production. It is suggested that the ability of organization to
deliver sustainable competitive advantage increases when resources are managed
appropriately by implementing the lean production principles (Smith & Rupp, 2002).
These resources include financial, human, physical, commercial and technological assets
and they are claimed to have a positive effect on the outcome of the innovation process
(Kostopoulos, 2002). Chalice (2007) discussed 46 lean steps for healthcare providers to
reduce cost and improve quality. Mainly these steps are consistent with soft TQM
methods that focus on training administrators, managers and supervisors to be lean
leaders. Such improvements are achieved through implementing rapid improvement
teams of employees, applying a 5S program, standardizing work and maintaining
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continuous improvement. More related concepts between TQM and Lean practices are
discussed in Table 2.4.
Table 2.4
Related Concepts of TQM and Lean practices with Innovation
TQM

Lean

Origin

Japan
Japan
Control the quality of business Control the resources and elimination
Approach
processes and customer satisfaction
of wastes
Improvements are made sustainable
Process view Standardize processes
through standardization
Time Phase
Continuous improvement
Continuous improvement
Employees
engagement
need
Employees
involvement,
and
Participation
commitment, training and broad
encourage investment in training
teamwork participation
Analytical and statistical tools Analytical tools: kaizen, value stream
Tools
(kaizen, quality cycles, fishbone analysis,
5S,
documentation
diagram, Pareto chart,etc.)
management, JIT, jidoka, etc.
Improve the efficiency of major value Improve the performance by reducing
Role
adding activities
the non value adding activities
 TQM improves performance,
 Lean reduces lead time and
and
encourages
errors
competencies.
 Lean enhances productivity
 The implementation of TQM
and increases capacity for
principles, assessed by people
innovation
Relation with
management
practices

Lean encourages employees to
Innovation
support innovation
suggest innovative ideas for
 Organizations cannot be
solving
problems
and
successful with innovation if
eliminating wastes
its production doesn’t meet
acceptable quality standards

Source: Hunter, 2013; Zehir, 2012; Anvari, 2011; Abrunhosa, 2008

To stay competitive in the market, organizations need to choose the best innovative tools
and techniques. Kovacheva (2010) examined through a based systematic literature
review “how the implementation of lean could bring value to the organization processes
and contribute for achieving an operational excellence”. The author claims that Just-inTime (JIT), total productive maintenance (TPM) and total quality management (TQM)
are the best practices within the organization that contribute for waste reduction.
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On other hand, Kovacheva (2010) states that much of the discussions about lean thinking
in academic literature are still centered around applying the model on the shop floor,
although human resource management (HRM) and employee empowerment in lean
implantation are considered as the key success factor as the focus is on teamwork.
Besides, soft TQM shares the same principles through the practices of people based
management.

2.6

Healthcare in Lebanon

2.6.1

Current Country Context

The Republic of Lebanon is a democratic and parliamentary country of 10.452 km2 on
the Mediterranean Sea. As shown in Figure 2.4, it is divided into six provinces or
Mohafazat namely the Capital Beirut, North, Mount Lebanon, Bekaa, South and
Nabatieh (IGSPS, 2012). Lebanon is ranked the eighth country among the Western Asia
countries with the lowest population around 4.822 million (Bank BEMO, 2013). The
population in Lebanon is considered youth, where 67% are between 15 and 59 years in
age (UN, 2013). Also, 85% of the population is mainly distributed in the urban areas
(MOPH &WHO, 2012).
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Figure 2.4
Map of Lebanon
Source: CAS ( 2013)

The Lebanese economy was badly affected by the civil war of 1975-1991. The economy
was supposed to be flourishing at that period due to its strategic position at the
crossroads of three continents: Europe, Asia and Africa (IGSPS, 2012). Overtime,
Lebanon lost its regional intermediate role because it experiences a complicated situation
with the continuous state of war with the “Israeli entity” since 1982 (MOPH & WHO,
2012; Davis, 1985).

This unstable situation destroyed the healthcare infrastructure in Lebanon in the midseventies and paralyzed 80 to 90% of its public healthcare organizations while the
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private sector was growing randomly and outside the framework of any healthcare
strategic plan (LP, 2008).

However, the healthcare sector over passed this challenge and it is has witnessed lot of
efforts to rehabilitate and develop the infrastructure till it reached the current flourishing
status. It was also supported and funded by different parties mainly Ministry of Public
Health (MOPH), charities, non-profit organizations, in addition to the regional and
international donations.

Primarily, the Lebanese economy is based on the service sector which accounts for more
than 70% of the country's GDP (European Commission, 2013) and about 65% of the
Lebanese workforce in this sector (Gebara, 2008). It includes tourism, trade, banks,
education, and healthcare services. Remarkably, Lebanon spends above 6% of its GDP
on healthcare services ranking it as the highest rate in the Middle East and North Africa;
MENA (Bank BEMO, 2013). This makes Lebanon one of the most dynamic healthcare
markets in the Arab region.

2.6.2

The Healthcare System in Lebanon

Basically, the Lebanese system is dominated by the private sector which is responsible
for 90% of all total services (Bank BEMO, 2013) and the healthcare services are not an
exception. There is a total of 162 hospitals contracting with the MOPH, 85% of the
hospitals are private while 15% are public hospitals (MOPH, 2011).
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Figure 2.5
The Number of Hospitals Contracting with the Ministry of Public Health by Region
and Type
Source: MOPH (2011)
As shown in Figure 2.5 above, the highest concentration of hospitals is attributed to
Mount-Lebanon with 37.65% of the total number of hospitals while the lowest number
of hospitals available is in Nabatieh at 6.17%.

Contracting of MOPH with hospitals is based on quality and accreditation systems which
fall in line with international standards, using prequalification and selection of nongovernmental auditing bodies to officially perform hospital auditing (Ammar, 2011). To
meet the requirement of accreditation, Lebanon has taken a paradigm shift regarding the
quality of health care since May 2000. This shift was from a traditional focus on physical
structure and equipment to a broader multidimensional approach, emphasizing
managerial processes, performance and output indicators (Ammar, 2007).

In general, hospitals are classified according to different criteria as discussed in Table
2.5. However, Bassim (2012) divided hospitals in Lebanon into four types (1) private
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hospitals (2) non-profit hospitals (3) governmental hospitals and (4) teaching or
university hospitals.

According to the standards of the Ministry of Public Health in Lebanon, a hospital is
accredited as a university hospital based on the high quality performance and the
affiliation of this hospital with a school of Medicine (Wehbe, 2011). This promotes
better exchange of knowledge and enhances the skills of employees academically and
practically as well.

Table 2.5
Classification Criteria of Hospitals
Classification
criteria
Ownership

Size

Specialization

Type

Description

Public hospital
Private hospital
Non-profit
hospital
Large-size
hospital
Mediumsize
hospital
Smallsize
hospital
General hospital
Specialized
hospital

Hospital owned by government
Hospital owned by a person or a group of people
Hospital owned by charitable and voluntary parties
>500 bed
200-500 beds
<200 bed
Provides all healthcare services
Usually such hospitals are experts and specialized
by particular healthcare services.

Source: Khayat et al. (2007)

The strength of Lebanese healthcare sector relies on two pillars; the technological
facilities and the human resources. Most hospitals are equipped with high technology
facilities, ranking Lebanon technologically at the same level as high income countries
(IGSPS, 2012).
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In addition, the human resources are considered as a valuable resource for this sector
where Alameddine et al. (2012) emphasize the importance of insuring a sufficient
number of well trained and accurately experienced health human resource such as
doctors, nurses and other health professionals to deliver healthcare services. Their
performance is considered as the first determinant of the quality, efficacy, efficiency,
accessibility and viability of health services.

Lebanon benefits from an advanced academic and educational background within its
population and a considerable portion of it is oriented towards healthcare. This is
demonstrated by the National Health Statistics Report in Lebanon (IGSPS, 2012) where
the number of nurses registered at the Order of Nurses in Lebanon as of April 30, 2011
was 9460. As described in Table 2.6, nearly 72% were active (81% women, 19% men)
and 46.41% had a university degree. The data is consistent with the domination of
private sector where 80.3% of nurses work in private hospitals while 19.70% in public
hospitals.

Table 2.6
Distribution of Nurses in Lebanon
Active Nurses
72%
Private Hospital
80.3%
Women
81%

Men
19%

Public Hospitals
19.70%
University Degree
46.41%

Source: IGSPS (2012); Bader et al. (2010)
A present study by Bader el al (2010) provides an overview of the status of the nursing
profession in Lebanon where the nurse density in Lebanon is 1.18 per 1000 individuals
compared with a global average of 4.06 per 1000. Also, the ratio of qualified
70

nurses/population is 3/10000 which is one of the lowest ratios in the world according to
the statistics of IGSPS (2012). Also, Alameddine et al. (2012) stress in the national
survey regarding “the retention of health human resources in primary healthcare centers
in Lebanon” that shortages in medical staff is established within the context of the
Eastern Mediterranean Region (EMR), particularly in low and middle income countries
such as Lebanon. In contrast, Lebanon has presently an oversupply of doctors. The
nurse/physician ratio is 1/2.5; where there are 3.54 doctors per 1000 people (Bank
BEMO, 2013). Figure 2.6 shows the inadequate distribution of doctors registered in the
order in 2008, among districts (Mohafazat).

Figure 2.6
Distribution of Doctors in Lebanon by Mohafazat
Source: CAS (2013)
2.6.3

Quality and Accreditation of Healthcare System in Lebanon

As discussed earlier, hospitals have to implement quality standards to be accredited and
become empowered to contract with MOPH in Lebanon (Ammar, 2011). Despite the
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widespread use of accreditation in developed countries, few researches have been
conducted to study its validity as a predictor of healthcare performance (Braithwaite,
2010). It is argued that accreditation is one of the significant mechanisms for assessing
the performance of healthcare organizations (HCOs) and improving the quality and
safety of healthcare services (Jaafaripooyan et al., 2011).

Accreditation is usually a voluntary program in which trained external peer reviewers
evaluate a healthcare organization's compliance and compare it with pre-established
performance standards (Alkhenizana & Shawb, 2011). Its aim is to support continuous
improvement of quality rather than simply maintaining minimal levels of performance
(Jaafaripooyan et al., 2011).

Alkhenizana and Shawb (2011) reviewed in their research the history of quality
standards for hospitals and other medical facilities. It was first introduced in the United
States in the “Minimum Standard for Hospitals” developed by the American College of
Surgeons in 1917. After World War II, the development in world trade led to the creation
of the International Standards Organization (ISO) in 1947. Later on, accreditation has
spread across the world to become an established part of healthcare systems in over 70
countries with an associated international body.

Healthcare accreditation system was officially founded in the United States with the
formation of the Joint Commission on Accreditation of Healthcare Organizations
(JCAHO) in 1951. This model was exported to The European Countries, where they
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have individually adopted or developed a wide range of accreditation programs to suit
their national needs and in line with their healthcare systems. Such countries are Canada,
where the Canadian Commission on Hospital Accreditation (CCHA) was established in
1953, and in 2008 changed its name to Accreditation Canada.

Also Australia set up formally the Australian Council on Hospital Standards (ACHS) in
1977 (Rizk, 2011). These accreditation programs are important drivers to improve
quality and safety in healthcare organizations. Nevertheless, accreditation agencies
continue to revise their programs or standards continuously to keep pace with the latest
variants in this area (Greenfield & Braithwaite, 2009).

Later on, accreditation programs spread all over the world in the 1990s. But the only
pan-Arab initiative was launched by the Arab Commission for Healthcare Accreditation
in 2006 (Rizk, 2011). A committee of eight healthcare experts representing many of the
Arab countries was appointed and charged with the mission to advance and promote
patient safety and quality of care in the Arab healthcare institutions.

Lebanon is the first country in the East Mediterranean Region to develop and implement
accreditation standards in healthcare services (El-Jardali, et al., 2008). First, in 2000, The
MOPH contracted with Australian consultant team named Overseas Projects Corporation
of Victoria (OPCV) to establish new hospital standards and to prepare the accreditation
procedure. Then, the Order of Nurses in Lebanon was founded in 2002, which is
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committed to improve the quality of nursing education and healthcare service (Badr et
al., 2010).

Recently, in 2008 (Rizk, 2011) MOPH contracted with the Haute Autorite de Sante
(HAS) from France to overhaul the entire accreditation procedure and mainly to include
the governmental hospitals in the accreditation process. Although neighboring countries
have made interesting progress in the field, Lebanon remains one of the few countries
that have achieved 3 rounds of accreditation of all its private hospitals (Haroun, 2012).
Table 2.7 displays the history of accreditation of hospitals in Lebanon.

Table 2.7
History of Accreditation of Hospitals in Lebanon
Year

Program

1983

Classification of Private Hospitals (Alpha star rating System)

2001- 2002

Accreditation Survey I

2004 - 2006

Accreditation Survey II

2010 - 2012

Accreditation Survey III

Source: Haroun (2012)

Haroun (2012) also clarified the positive contributions of accreditation of hospitals in
Lebanon, where it provides the hospitals with the incentives for quality improvement and
raised the overall awareness towards quality improvement among healthcare
professionals. Also, it affords opportunities for staff education in the field of quality
improvement and patient safety. Furthermore, the study proposed some improvements to
the survey process, mainly (1) making auto-evaluation (self-assessment) a voluntary
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rather than mandatory step, (2) use individual patient tracers and system tracers as the
basis for the survey process and (3) develop clear and specific guidelines on the scoring
of standards.

The current health systems in Lebanon have neglected both, the evaluation of the quality,
and the systematic institutional care, giving rise to an unnecessary increase in costs
(Elhaj, 2012). Thus, to maintain continuous performance readiness in healthcare, it is
imperative for the 2020 providers to integrate the process into the daily experience of the
system and create enivroment with main pillars of accounatability, authority,
responsibility, communication and education. The study also focuses on the importatance
of allocating resourses and developing staff capabilities because readiness cannot be
achieved if the employees see only their own department’s function and they are not
aware of the hospital as a whole.

Mansour (2012) found in her study “Promoting the quality of nursing care in Lebanon”
that the majority of hospitals have 60 to 80% totally conform to the required standards.
This reflects a high level of cooperation between hospitals and MOPH. In addition, the
common opportunities for improvements among these hospitals include conducting
hospital assessment and providing continuous education process, file documentation and
management of the lack of effective personnel.

Since quality of health care is largely dependent on a holistic approach to human, Abou
Mrad et al. (2013) studied the Lebanese model, and the findings show that the medical
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field seems to be ignorant to the integrity of the human person. In the same context,
Huijer (2012) considers the nurse as a leader and agent of the Lebanese healthcare future,
where transformational leadership in nursing is needed in Lebanon to develop and
support nursing workforce, and provide a culture that encourages nursing initiatives and
expertise. Moreover, it is essential to recognize and value the talent of staff and set the
agenda for nursing research to improve its practice.

Romanos (2012) discussed the vision, planning and legislation of Ministry of Public
Health in Lebanon and highlighted the lack of coordination among health providers
which lead to an oversupply of services, false billing and difficulties in admission to
hospitals. The study also listed some of the main performance factors and performance
key indicators (PKI) to assess the healthcare performance where there is an emphasis on
staff orientation through empowering employees and developing their knowledge and
skills as shown in Table 2.8.

Also, finding root causes through why-why diagram is considered as a part of the
Ministry’s plan where it is believed that assessment reveals gaps between actual
performance and desired performance. Hence, employees can know why and how to
exist before attempting to solve the problem.
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Table 2.8
List of PKI and Performance indicators for Healthcare system in Lebanon
Performance Key Indicators (PKI)

Performance Factors

Clinical Effectiveness

Job Expectations

Safety

Performance Feedback

Patient Centeredness

Facilities, Equipment and Supplies

Efficiency

Motivation

Staff Orientation

Organizational Support

Responsive Governance

Knowledge and Skills

Guide and support staff

Client and Community Focus

Empower staff and motivate them to provide quality services
Client satisfaction
Clinical practices
Provider satisfaction
Client flow and load

Source: Romanos (2012)

Anouti (2012) exposes the two pillars of quality management system; human resource
management and process automation. Such dimensions are essential for implementing
paperless quality management system documentation which is considered as a tool for
reducing cost and eliminating wastes at workplace. It is noted that physical document
creation saves more than 80% of the work, and clear-cut quality documents creation
(policies and administrative procedures, flowchart, instructions, forms, lists, etc).

Hamandi (2012) studied how Lebanese hospitals tried to overcome key challenges for
achieving accreditation, and claimed that one of the major investments is training of the
staff on compliance with standards. Some of the major training programs for quality
improvement and preparing for accreditation are listed in Table 2.9.
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Table 2.9
Training Programs for Accreditation of Hospitals in Lebanon
Training Programs for Accreditation in Hospitals
Preparing policies and procedures

Radiation safety

Disaster management

KPI

Infection control

Strategic planning

Food safety

Nursing documentation

Surgical safety checklist

Nursing care plan

Patient safety

EPP

Data analysis

Human resources management

Accreditation of long stay hospitals

Medical records management

Medical administration

Self‐assessment

Internal audit

Source: Hamandi, 2012

According to Shaaban (2012), hospitals have the second highest consumption of energy
among building markets. Thus, hospitals are seeking how to utilize sustainable and
efficient resources. Therefore, it is essential for hospitals to adopt specialized tools to
sustain a lean environment which is eligible for implementing continues improvement
strategies. Ammar (2007) concluded in his study that the sustainability of the program
depends to a great degree on the commitment of hospitals and their sense of ownership.
Hence, a general re-education of health professionals and the community towards
creating an inherent culture of quality improvement is still needed.

Nevertheless, the implementation of quality standards encounters a set of obstacles
including the (1) continuous modifications in the accreditation and survey mechanism
without sufficient training of hospital staff, (2) financial difficulties facing private
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hospitals, (3) insufficient incentives by third parties, (4) limited involvement of
physicians in the accreditation process, (5), lack of uniform guidelines to hospitals to
interpret the accreditation standards in a standardized manner and (6) lack of supporting
laws and regulations to link the accreditation results to the contractual and
reimbursement mechanisms (Rizk, 2011).

Although medical treatment has made amazing advances over the years yet the
packaging and delivery of that treatment are often inefficient and include lot of problems
that request for innovative solutions involving every process in the health care services
(Herzlinger, 2006). Healthcare innovation can be defined as “the introduction of a new
concept, idea, service, process or product aimed at improving treatment, diagnosis,
education, outreach, prevention and research. It is determined for the long term goals of
improving quality, safety, outcomes, efficiency and costs” (Omachonu & Einspruch,
2010).

Several studies emphasized that innovation has become a critical capability of all
healthcare organizations, especially the process innovation which is concerned with
improving internal capabilities, eliminating wastes, and enhancing the service quality
(Changkaew et al., 2012; Weng et al., 2011; Omachonu, 2010; Venkatesh, 2008;
Wadhwa, 2007; Young et al., 2001; Stephen, 2000; Kaluzny et al., 1974).
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2.7

Summary

This chapter reviewed the recent literature related to all the suggested variables in this
research. Further to the conceptual discussion, this chapter illustrated the relationships
between the proposed independent variable, dependent variable and the mediating
variable as well. Conceptually, and based on the previous theoretical studies, it is clear
that each of lean practices and soft TQM is positively related to innovation skills. Yet,
there is still a vague outlook concerning the combination of these three variables, and
especially the mediating effect of soft TQM through empirical studies in healthcare
organizations.
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CHAPTER THREE
RESEARCH FRAMEWORK

3.1

Introduction

The previous sections discussed extensively the problem of the research, and reviewed
the recent literature related to the presented variables. As mentioned earlier, the
objectives of this study tend to determine the relationships between lean practices, soft
TQM and innovation skills in healthcare organizations. Therefore, a theoretical research
framework is developed to pursue and realize the objectives of this study. According to
Sekaran (2003), theoretical framework serves as a foundation upon which hypothesis of
the research are developed and the relationship between the presented variables is
measured. Therefore, this chapter displays different approaches of recent studies in this
area and demonstrates how the proposed framework was discussed earlier from different
perspectives. From the developed theoretical framework, testable hypothesis are
proposed to examine whether the theory formulated is valid or not.

3.2

Theoretical Framework and Developed Hypothesis of this Study

The importance of the research framework is to guide the conduct of this study and it
demonstrates how the presented variables are related to each other. Usually there is only
one dependent variable (DV) and it is the outcome variable. The independent variables
(IV), also known as the predictor or explanatory variables are the factors that influence
the dependent variable in a positive or negative way (Sekaran, 2003). The third variable
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is the mediator. Conceptually, the mediator variable is the mechanism through which
one variable influences another variable (Rose et al., 2004). The methodology of
mediation attempts to ‘‘identify the intermediary process that leads from the independent
variable to the dependent variable” (Wu & Zumbo, 2007).

Regarding healthcare organizations, lot of research frameworks was established in order
to study the relationship between different concepts that are supposed to influence the
overall performance of the organizations. For the advantageous of this study, it is
important to propose a theoretical framework that fills in gaps that the previous studies
could not adequately cover in their framework, which is essential to a better
understanding of the research area. Table 3.1 summarizes the research framework of
most recent studies that discussed the relationship between TQM, lean and innovation
from different perspectives.
Table 3.1
Summary of Recent Research Frameworks Discussing the Variables of the Study
Author

Year

Methodology

IV

Rousek, J.

2012

Case Studies

Zehir et al.

2012

Quantitative

Lean & Human
Factors Engineering
Techniques
TQM

Mediator

Jonathan et
al.

2012

Conceptual

Lean Approach

Zehir et al.

2012

Quantitative

Husin, H.

2012

Quantitative

Management
Leadership
Soft Skills

Damrath,

2012

Conceptual

Lean Management
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DV

Quality in
Healthcare Delivery

Firm
Innovativeness

Quality
Performance and
Innovation
Performance
Performance and
Efficiency in a
Radiology
Department
Performance
Relationship
Job Satisfaction
Competitiveness
of Service
Companies

Table 3.1 continued.
Author

Year

Methodology

IV

Mediator

DV

AlSamman, T.

2012

Quantitative

Lean
Manufacturing

Agile
Manufacturing

Moreno, A.

2011

Quantitative

Quality
Management
System
TQM

Weng et al.

2011

Quantitative

Market Factors and
Organizational
Factors

Technological
Innovation

Orientation to
Innovation
Hospital
Performance

Alolayyan
et al.

2011

Quantitative

TQM

Hung et al.

2010

Quantitative

TQM

Raphael, P.

2010

Ortiz et al.

2009

Literature
Review
Quantitative

Knowledge
Management
Initiatives
TQM
TQM

Business
Innovation
Capability

Chen &
Taylor
Abrunhosa
& Moura
Casey

2009

Conceptual

Lean management

2008

Quantitative

TQM

2007

Quantitative
/Qualitative)

Lean Enterprise

Chalice, R.

2007

conceptual

Toyota Lean
Production Methods

Operational
Flexibility in
Jordanian
Hospitals
Innovation
Performance
Innovation
Technological
Innovation
Innovation
capability
Technological
Innovation
Process
Improvement in
Healthcare
Healthcare
Quality

As presented in Table 3.1, there is a lack in studies conducted in the healthcare
organizations that can support the literature with advanced theoretical framework.
Majority of studies are conducted in industrial sector and focus on different variables
separately. It is noticed that most of recent frameworks establish a simple linear models
with IV and DV. It has great focus on quality and innovation in general but with a brief
focus on the innovation skills. Different variables are discussed including TQM, lean
production and innovation performance and it is noted that the majority of these studies
have addressed these three variables separately in different aspects.
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Studies of healthcare organizations usually propose conceptual strategies for
implementing variant improvement practices such as TQM and lean without establishing
a clear and measurable framework as illustrated in Table 3.2. Such studies provide an
extensive review of concepts, and practices not including the relationship with other
variables.
Table 3.2
Summary of Conceptual Research in Healthcare Sector
Author
Year
Methodology Concepts
Kumaraswam, S. 2012
Quantitative
Service quality in health care centers
Soft skills for TQM in higher education
Kemenade, E.
2012
Conceptual
standards
Healthcare
innovation
barriers
Bunting, R.
2011
Quantitative
perceived by risk managers
Workforce skills and innovation: an
Toner et al.
2011
Conceptual
overview of major themes
in the literature
Comparative study between total quality
Anvari et al.
2011
Conceptual
management and lean manufacturing
Hospital
quality
improvement:
Carroll et al.
2007
Quantitative
strategies and lessons from U.S.
hospitals
Green et al
2007
Conceptual
Skills for innovation
Empirical investigation of the hard and
soft criteria of TQM in ISO 9001
Winston et al.
2006
Qualitative
certified small and medium-sized
enterprises
Buggy &
Applying lean production in healthcare
2005
Case study
Nelson
facilities

Moreover, it is difficult to find studies related to the healthcare organizations in the
country of interest of this research. Lebanon has deficiency in the research field and
studies conducted in healthcare organizations are the result of the hard work made by
some specialist in the field (Abou-Mrad et al., 2014; Saleh et al., 2013; Alameddine et al.
2012; Rizk, 2011; Ammar, 2011; El-Jardali, 2009). Mainly, such studies are supported
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and funded by limited resources such as the Ministry of Public Health of Lebanon,
WHO, American University of Beirut, World Bank and United Nations.

Another limitation is the absence of extensive managerial concepts in the framework of
these studies. As mentioned earlier, Lebanon started to implement accreditation
standards in healthcare services since 2000 (El-Jardali, et al., 2008), thus most of the
studies are still in the preliminary stage, where the main focus is on the process of
implementation of quality, and accreditation standards in hospitals.

In addition, factors affecting turn over, satisfaction and retention of human resources are
highlighted through few surveys in the healthcare organization in Lebanon and claimed
about the divergent opinions of nurses, nurse managers and nurse directors (Alameddine
et al., 2012; Badr, 2010). Also, such studies focused on the importance of training and
motivation of employees to reduce the loss of competent and skilled people and to
achieve high quality performance of the organizations (Abou-Mrad, 2014; El-Jardali et
al., 2009). Table 3.3 summarizes the most recent frameworks presented at the level of
healthcare services in Lebanon.

Table 3.3
Summary of Studies Related to Healthcare Organization in Lebanon
Author
Year Methodology
Alameddine 2012 Quantitative
et al.

IV
Factor significantly
associated with staff retention’s

Marini
al.

information technology

et 2009

Quantitative
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DV
The retention of
health
human
resources in
primary
healthcare
centers in Lebanon
Readiness
among
nurses in Lebanon

Table 3.3 continued.
Author
El-Jardali et
al.
El-Jardali et
al.
Saleh et al.
Kalisch
al.

Year Methodology
2009 Cross-Sectional
Study
2008 Quantitative
2013

Conceptual

et 2013

Conceptual

Ammar, W.

2007

Conceptual

IV
Job satisfaction

DV
Nurses' intent to
leave
Hospital accreditation
Quality of health
care
The views of Lebanese hospitals on the worthiness of
accreditation
To compare the amounts and reasons of missed nursing
care, the level of nurse staffing, and job satisfaction
between the United States and Lebanon.
Accreditation of hospitals in Lebanon: a challenging
experience

Based on the previous discussion, this study tends to fill in the gap of the literature
review. First, it links three significant managerial concepts in a clear and measurable
theoretical framework including lean practices, soft TQM and innovation skills. In
addition, the study aims to support the research field in Lebanon by introducing new
practices in the healthcare organizations. Figure 3.1 presents the relationship between the
variables of the theoretical framework of this study.

Figure.3.1
Research Theoretical Framework
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The framework proposed explains the ability of organization to deliver sustainable
competitive advantage when resources are managed appropriately by implementing the
lean practices (Smith & Rupp, 2002). In general, these resources include financial,
human, physical, commercial and technological assets of the organization. Also, they are
claimed to have a positive effect on the outcome of the innovation process (Kostopoulos,
2002).

But as discussed earlier in chapter two, the context of this study is more concerned by the
lean practices at the level of human resources, where sub variables include lean strategies
and standardization. Thus, the capability of organization to innovate depends on adopting
lean practices where reduction of wastes and effective utilization of resources and
capabilities are the factors that enhance the innovation skills. Therefore, this study
suggests that lean practices through its two dimensions have a positive effect on
innovation skills.
Hypothesis 1. Lean practices have a significant and positive influence on innovation
skills.
Hypothesis 2. Lean strategies have a significant and positive influence on innovation
skills.
Hypothesis 3. Standardization has a significant and positive influence on innovation
skills.
Also, it was highlighted before that TQM develops an environment which is
advantageous and necessary for developing greater orientation to innovation (Moreno et
al., 2011). Thus, in a certain way, TQM acts a second dependent variable for innovation
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skills. This study draws attention to the soft TQM and proposes that promoting soft
TQM improves innovation skills of employees in healthcare organizations.

Hypothesis 4. Soft TQM has a significant and positive influence on innovation skills.

As for the relationship between lean practices and soft TQM, it was suggested by Anvari
(2011) that TQM and lean practices are considered as improvement tools that support
each other for the successful implementation of quality and improvement strategies
throughout an organization. Lean tools manage the resources of organizations and
increase its abilities to deliver high quality services through continuous improvements
(Smith & Rupp, 2002). Moreover, lean tools may fail to improve overall cost and quality
in healthcare organizations if it was not implemented and checked continuously
especially if the employees are not involved in such improvement strategies (Chalice,
2007). Therefore, this study proposed that lean practices through its two dimensions may
influence the implementation of soft TQM in healthcare organizations.
Hypothesis 5. Lean practices have a significant and positive influence on soft TQM.
Hypothesis 6. Lean strategies have a significant and positive influence on soft TQM.
Hypothesis 7. Standardization has a significant and positive influence on soft TQM.

In the previous literature, TQM was examined as a mediator at the organizational level.
For instance, Hung et al. (2010) studied the mediating effect of TQM on the relationship
between knowledge management and innovation performance. Also, Prajogo and Sohal
(2004) studied the mediating effect of TQM on the relationship between organization
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strategy and organization performance. Others studied how product quality performance
mediates the link between quality practices and lean management (Wanasri et al., 2012).
Hence, soft TQM is studied in this research at the individual level and it is hypothesized
to act as the mechanism by which lean practices can continuously improve the
innovation skills of employees at hospitals.

Hypothesis 8. Soft TQM has a significant and positive mediating influence between lean
practices and innovation skills.
Hypothesis 9. Soft TQM has a significant and positive mediating influence between lean
strategies and innovation skills.
Hypothesis 10. Soft TQM has a significant and positive mediating influence between
standardization and innovation skills.

The focus of this study is concentrated on the soft side because its implementation in
healthcare organizations sustains high quality standards for the processes through
continuous improvements. Also, it develops the capabilities of employees through people
based management practices as well as to provide a broad participation through
enhancing the innovation skills.

3.3

The Underpinning Theory of the Research

This research is based on two theories that have attracted wide academic and managerial
attention over the last years, namely the theory of constraints (TOC) and the resourcebased view (RBV) theory.
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3.3.1

The Theory of Constraints

Though the theory of constraints (TOC) was originally offered by Eliyahu Goldratt at the
manufacturing level, it has covered a wide range of concepts, principles, solutions, tools
and approaches that act as a part of the continuous improvement which will benefit the
organization as a whole (Dettmer W., 2006). It was defined widely as “a thinking process
that enables people to invent simple solutions to seemingly complex problems” (Bates,
2013).

TOC illustrates how the existence of constraints represents opportunities for
improvement (Rahman, 1998). Basically, a constraint is anything that prevents
employees from performing their tasks and achieving their goals. It can be at the level of
(1) equipment, (2) people and (3) the written or unwritten policies and standards (Bates,
2013).

TOC has been applied to production facilities and other areas of business including
hospitals (Blackstone, 2010). Basically, it emphasizes the importance of using the
thinking process as a guide for decision makers in facilitating the process of problem
structuring, problem identification, solution building, and identification of barriers. The
major areas for application of TOC thinking process is to create and enhance thinking
and learning skills of employees, to make better decisions, to develop responsibility for
one’s own actions through understanding their consequences, to handle conflicts with
more confidence and win-win outcomes, to correct behavior with undesirable
consequences, to assist in evaluating conditions for achieving a desired outcome, to
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assist in peer mediation and to assist in relationship between subordinates and bosses
(Fedurko, 2013).

Furthermore, TOC is considered as the most advanced operations management
philosophy in research. Its usefulness has been widely proven and used in conjunction
with other management techniques such as lean, just-in-time, and TQM to provide a
comprehensive and linked set of techniques that emphasize continuous improvement in
all areas of operations (Blackstone, 2010; IMA, 1999).

3.3.2

The Resource-Based View

The resource-based view theory (RBV) is used as an underpinning theory because it
emphasizes the significant role of resources especially the human resource in the
improvement strategies at any organization. The resources are typically defined as either
assets or capabilities. The capabilities are intangible bundles of skills that enable
employees to generate and sustain a high competitive performance (Galbreath, 2005).
Such advantages can be in terms of low costs, better service, faster delivery and mainly
innovativeness (Bosch & Postma, 2004). Also, RBV can critically determine the
organization’s capacity to remove obstacles and innovate (Kostopoulos et al., 2002). In
particular, internal obstacles arise when the skills required for the planning, execution,
and efficient operation of a new program cannot be obtained from the existing
experienced personnel (Mahoney, 2004).

Previous literature has discussed the RBV in terms of developing the innovation
capabilities in organizations and how it can theoretically predict the intangible resources
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as the important factors for the success of any improvement. It was stated that strategists
who embrace the RBV can point out that competitive advantage comes from the skills of
employees and the capable workforce at the organization (Abu Bakar & Ahmad, 2010,
Lawson & Samson, 2001).

Therefore, integrating these two theories would support the research framework in which
both emphasize on human resources as a valuable asset for the organization and focus on
the importance of developing and sustaining their innovative skills. Also, it is essential to
identify all types of constraints and learn how to manipulate them through practicing and
implementing lean practices and soft TQM principles.

3.4

Summary

Based on the above discussion, this research tends to determine the relationships between
lean practices , soft TQM and innovation skills in healthcare organizations. This chapter
proposed the research hypotheses which are consistent with the questions and objectives
of the research. This provides a theoretical framework to be measured and tested in the
following chapters. However, the methodology of this research is presents in the next
chapter.
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CHAPTER FOUR
RESEARCH METHODOLOGY

4.1

Introduction

The aim of this research was to determine the relationship between the three main
variables, lean practices, soft TQM, and innovation skills in healthcare organizations in
Lebanon. For this purpose, a quantitative methodology was employed to test the
proposed hypotheses and measure these relationships through different statistical
techniques including SPSS and AMOS.

This chapter shows the flow of research procedure and describes the research
methodology in details through providing insights to the research design and the
measurement of variables. In addition, the process of data collection is presented,
including the population and sampling methods related to the Lebanese healthcare
system. Finally, the research focuses on the techniques of data analysis and reviews the
methodology in a brief summary.

4.2

Research Procedure

This study was divided into three stages (1) preliminary consideration, (2) methodology
and empirical research and (3) data analysis and interpretation. Figure 4.1 illustrates the
research flow as following. The preliminary consideration stage included identification
of the research purpose, literature review, research framework and hypotheses
development as discussed in chapter one, two and three consequently.
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The second stage included the methodology and empirical research which compromised
the research design, methods, questionnaire, sampling design and statistical tools for the
data analysis of the study. Then, the survey was conducted for data collection within the
sample of the study. The third stage was for data analysis and interpretation as it is
discussed later in chapter five and six

Figure.4.1
Research Process of the Study
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4.3

Research Design

Leary (2004) introduced the behavioral research methods and divided social research
into four extensive categories, mainly descriptive, correlation and experimental. As this
research aimd to determine the relationship between variant variables as discussed earlier
in the theoretical framework, it is classified as a correlational research. However, a
descriptive approach was employed as well for identifying specific characteristics of the
organization or the members especially the demographical features of the research
population (Sekaran, 2003).

Generally for data analysis, researches rely on two major approaches; quantitative and
qualitative methods (Sekaran & Bougie, 2011). The primary objective of quantitative
research is to study facts, test hypotheses and identify relationships using mathematical
and statistical approaches (Chen & Hirschheim, 2004). Quantitative research generates
statistics through the use of large-scale survey research, using methods such as
questionnaires or structured interviews where it reaches quickly to a large sample of
respondents (Dawson, 2007). On other hand, qualitative research explores attitudes,
behavior and experiences. It attempts to get an in-depth opinion from participants
through interviews and group discussions where fewer people take part in the research
and the contact tends to last a lot longer (Tuli, 2010; Dawson, 2007).

Since the objectives of this research tended to determine the relationship between lean
practices, soft TQM and innovation skills in healthcare organizations and it aimed to test
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the hypotheses of the research framework, a quantitative approach was employed for the
following reasons (Creswell, 2009; Dawson, 2007; Sekaran, 2003):
1. Quantitative method reaches a large number of respondents in a short time. This is
important for the process of this study because at healthcare organizations, employees
are in a continuous motion with lot of responsibilities and duties to perform. Therefore, it
is essential to find the suitable tools for collecting complete data without wasting their
time and obstructing their work.
2. Quantitative method is applicable for testing the proposed hypotheses and measuring
the relationship between the different variables using several statistical tools and
techniques.
3. In quantitative research, generalizability is considered a major criterion for evaluating
the quality of a study (Polit & Beck, 2010).
4. Data collected through quantitative methods are often believed to yield more objective
and accurate information because they are collected using standardized methods and can
be replicated (Frechtling, 2002).

According to Sekaran (2003), the time horizon of research can be cross sectional or
longitudinal study. The difference is related to the period of gathering the data of the
study. If the study is conducted at one point in time and just once to answer some
research questions. Therefore, it is called cross sectional study. But if the study is
conducted at different points of time, it is a longitudinal study.
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For this research, the data collected for measuring the relationship between the discussed
variables was gathered only once during the research period since the research questions
of the study were time independent, and there was no intention to detect a change in
response for any external factors. The following sections give an extensive idea about the
population and sampling methods, and techniques of data analysis related to the research.

4.4

Sampling Design

Sampling is the procedure by which a researcher selects a sample for a study from the
whole population (Leary, 2004; Sekaran, 2003). The target population of this study was
limited to the employees at the healthcare organizations in Lebanon, especially hospitals.
According to the latest Statistical Bulletin by the ministry of Public Health of Lebanon
(MOPH, 2011), there was a total of 162 hospitals contracting with the MOPH which
were the sample frame from which the sample of the study was selected.

In order to obtain more comprehensive results, the selection of hospitals was based on
different criterions including the distribution of hospitals by type (public and private),
geographic location in the provinces and accreditation level. Haroun (2012b) presented
the Accreditation Process Survey III 2010-2012, which was discussed earlier in chapter
two. The National Committee of this survey defined the level of accreditation based on
the recommendations proposed by the technical committee according to Tables 4.1 and
4.2.
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Table 4.1
Levels of Accreditation
Type of decision

Level of accreditation

No decision

Level 1

At least one recommendation

Level 2

At least one reservation

Level 3

At least one major reservation

Level 4

Source: Haroun (2012b)

Table 4.2
Distribution of Hospitals according to their level of accreditation
Level of accreditation
Hospitals

Percent %

Accredited level 1(A)

28

25

Accredited level 2(B)

42

37.5

Accredited level 3(C )

37

33

Accredited level 4 (D)
Source: Haroun (2012b)

5

4.5

From these data, the hospitals for the sample of this study were selected from the highest
accreditation level A and B since it reflected high quality of performance, taking into
account the distribution among the six provinces and type of hospital (public and
private).

4.4.1

Unit of Analysis

According to Sekaran (2003), the unit of analysis can be individual, dyads, groups or
organization. The aim of this study was to determine the relationship between different
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variables at the level of employees and mainly tends to focus on the innovative soft skills
of human resources. Hence, the unit of analysis used in this study was the individual who
represented each employee at the hospitals including nursing, medical, administrative
and technical staff.

4.4.2

Sample Size

Sampling and sample size is important to establish the representativeness of the sample
for generalizability (Sekaran, 2003; Fox et al., 2009). To determine the sample size of
the research, different factors were taken into consideration. Based on the rule of thumb
by Roscoe (1975) “a sample size larger than 30 and less than 500 is appropriate for most
researches”. However in multivariate analysis, the minimum sample size is 10 times as
large as the number of variables in the study (Sekaran, 2003). Since this research had
three main variables, the minimum sample size is 3(10) = 30.

In addition, the sufficiency of sample size was also determined according to the
statistical aanalysis used in this study. As the data were analyzed through SEM, a
minimum sample size of 200 was required to generate valid fit measures (Kenny, 2012;
Lei &Wu, 2007).

To determine the sample size of this research, the number of population had to be
identified. As mentioned earlier, the population included the employees in the Lebanese
hospitals. The president of syndicate of hospitals in Lebanon Sleiman M. Haroun
announced at a press conference (Haroun, 2013) a database prepared by the syndicate
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regarding the distribution of the total number of employees in the Lebanese private and
public hospitals by province as presented in Table 4.3.
Table 4.3
Distribution of the Total Number of Employees in the Lebanese Private, and Public
Hospitals by Province
Number of employees
Beirut
Bekaa
Mount Lebanon
North Lebanon
South Lebanon+ Nabatieh
Total
Source: Haroun (2013)

Province
7,735
2,131
9,125
3,209
3,371
25,571

Percent %
30
8
36
13
13
100

According to the formula provided by Dillman (2000) and cited by Vaske and Needham
(2008), the sample size was calculated as following:

𝑛=

𝑁(𝑝)(1 − 𝑝)
β 2
(𝑁 − 1) ( ) + (𝑃)(1 − 𝑃)
𝐶

n = calculated sample size
p = the proportion of the population expected to chosen
N = size of population
β = the acceptable amount of precision or sampling error
C = the K value associated with the confidence level
For the population of the study N = 25571;

𝑛=

25571(0.5)(1−0.5)
0.05 2
) +(0.5)(1−0.5)
1.96

(25571−1)(

100

= 378

For a homogenous sample, it was better to use a level of proportion p = 0.5, since the
respondent’s proportion was not known before data collection (Dillman, 2000; Weaver,
2006).

Obviously, all researches seek to avoid sample errors, which lead to incorrect inferences
about the population beyond the study. Such errors of accepting a false null hypothesis or
finding an association which does not really exist derived a widely used conventional
level of significance with a value of β = 0.05. Thus, the true mean value lies somewhere
within a valid 95% confidence interval (Fox et al., 2009). Associated with such
confidence level, Sekaran and Bougie (2011) stated that K value used is C = 1.96 which
corresponds to 95% confidence interval.

Based on the above discussion and taking into consideration the probability of having
low response rate, the sample size of this research was chosen to be 400 employees from
selected Lebanese hospitals.

4.4.3

Sampling Technique

Barreiro and Albandoz (2001) differentiated between two techniques of sampling;
probability and non- probability sampling. Using probability sampling, every subject in a
population has an equal chance to be selected as a sample of the study, while nonprobability technique doesn’t give such a chance. Non-random or non-probability
sampling is not used very often in quantitative medical social research surveys, but it is
used increasingly in market research and commissioned studies (Fox et al., 2009).
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Dawson (2007) illustrates the different types of probability sampling. It includes simple
random sampling, stratified sampling, cluster sampling and systematic sampling. Yet,
only within random samples do participants have an equal chance of being selected.

When selections are made purely by chance, this is called simple random sampling
(Vaske & Needham, 2008). On other hand, cluster sampling is a method frequently
employed in national surveys for economy and feasibility reasons. It is uneconomic to
carry out surveys with individuals scattered across the country (Fox et al., 2009; Ahmed,
2009; Barreiro & Albandoz, 2001).

Therefore, the sampling technique of this study depended on a multistage sampling.
First, cluster sampling method was employed in which clusters of hospitals were chosen
based on different factors such as distribution by type, province and level of
accreditation. Hospitals were selected randomly from these clusters; however it was
difficult to take acceptance form all selected hospitals. Thus, only few hospitals were
included in this survey.

Moreover, the sample of 400 employees (respondents) was not allowed to be selected
randomly by the researcher, but it was determined by the human resource department
from each hospital because of their own policies and perspectives regarding this
procedure. Therefore, each hospital allowed a specific number of its employees to be
surveyed and respondents were selected randomly from them.
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4.5

Data Collection

Surveys are a very popular form of data collection, especially when gathering
information from large groups where standardization is important (Frechtling, 2002).
Through a survey, there are several ways of administering questionnaires such as selfadministered, postal, telephone, internet or fax. Yet the personal administrated
questionnaire was considered as the best instrument to be used in this research as it
provised high respondent rate and a direct contact with the respondents (Frazer &
Lawley, 2000). The advantages and disadvantages of such method are summarized in
Table 4.4.

Table 4.4
The Advantages and Disadvantages of Survey
Advantages
Good for gathering descriptive data

Self-report may lead to biased reporting
Data may provide a general picture but

Can cover a wide range of topics

lack depth
May not provide adequate information on

Are relatively inexpensive to use

context

Can be analyzed using a variety of existing
software
Good for gathering descriptive data

Disadvantages

Self-report may lead to biased reporting
Data may provide a general picture but
lack depth

Source: Frechtling (2002)

4.6

Measurement of Variables

As discussed earlier, the primary data for this research was collected through a
questionnaire instrument. The design of the survey questionnaire was divided into four
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main sections as presented in appendix 4. Sections A, B and C measured the dependent
variable, the independent variable and the mediating variable respectively. Section D
corresponded to the demographical information of the respondents.

Each variable of this research was measured through a number of items which were
extracted from previous literature review. According to the rating scale, Gwinner (2011)
stated that recent researchers disagree with giving the respondent a neutral or undecided
answer choice. Therefore, it was suggested that more reliable information were contained
in the full six point ratings and validity was higher for scales with a moderate number of
points (Krosnick & Presser, 2010; Chomeya, 2010). Also, a six point scale reduced the
risks which might happen from the deviation of personal decision making.
Hence, this research adopted the six point Likert scale rating to measure the three
variables through the following version of scale which was derived from Gwinner
(2011): (1) Strongly disagree (2) disagree (3) fairly disagree (4) fairly agree (5) agree and
(6) strongly agree.
The following sections illustrate the items used to measure each variable and explain the
process of extracting these items from previous literature and developing the survey
instruments.

4.6.1

Dimensions of Variables

Since this research was more concerned with developing the skills of employees within a
culture of quality and innovation, the innovation skills was presented as a dependent
variable that focuses on the cognitive, interpersonal and interactive practical skills that
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were discussed in previous literature (Morris, 2011; Hung et al., 2011; El-Jardali et al.,
2008; Prajogo & Sohal, 2006; Wang & Ahmed, 2004).
However, the previous literature review illustrated that lean practices focus on
standardization (5S), quality improvement, cost reduction and efficiency of performance.
To measure the lean practices as the independent variable, items were selected based on
two main dimensions namely; lean strategies and standardization (5S) (Ortiz, 2012;
Jonathan et al., 2012; Morris, 2011; Crean, 2010; Chen & Huang, 2009; GRIPS, 2009;
El-Jardali et al., 2008; Shah & Ward, 2007).

As for the measuring soft TQM, items were adopted from the literature review which
stressed on the involvement of employees and enhancing their soft skills through training
programs especially those related to leadership skills, communication skills, teamwork
skills, employee involvement and empowerment (Husin, 2012, Hung et al., 2011; Eleid,
2009; El-Jardali et al., 2008; Abrunhosa & Moura, 2008).

4.6.2

Items Selection

Several studies measured the concept of innovation including the skills involved in this
kind of performance providing a solid background for developing the questionnaire of
this research. Thus, items were adopted from related studies and it was manipulated to fit
the objective of this research as illustrated in Table 4.5.
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Table 4.5
Operational Definitions and Items for the dimensions of Innovation, Lean practices,
and Soft TQM
Variable

Operational Definition

Innovation skills

Innovation skills are practically
the skills that permit people to
perform their work in a creative
and innovative way. They are a
combination
of
cognitive,
interpersonal and practical skills

Lean practices

The practices which are based on controlling the resources of service organizations
with high quality, less cost and short lead time, in line with the customers’
requirements. It is a set of tools that engage employees to eliminate wastes, identify
root causes, solve problems and standardize the work.

Lean strategies

It includes a set of tools namely
kaizen, Quick changeover (QCO),
Poka-yoke, JIT jidoka, kanban
and hoshin kanri to eliminate all
chances of errors and reduce
wastes at workplace.

LS (10)

GRIPS (2009); Shah & Ward
(2007); Shah & Ward (2002);
Projaro & Sohal (2006); Jonathan,
et al (2012); Crean (2010)

Standardization
(5S)

It is a practical approach of lean
that is based on 5S to organize,
standardize and sustain the
procedures at the workplace.

S(8)

Projaro & Sohal (2006); Jonathan et
al. (2012); Ortiz et al. (2009)

Soft TQM

Soft TQM is an incorporated management philosophy which operates effectively
when a set of practices are linked together based on soft dimensions involving
employees involvement and empowerment through a continuous improvement
strategy.
Investment in training and PBM
Singh et al. (2007); Hung et al.
development of workforce that (10)
(2011); El-Jardali et al. (2008);
empowers people to contribute to
Abrunhosa & Moura (2008); Eleid
the organizational performance.
(2009); Husin (2012) Chen &
Huang (2009); Shah & Ward
(2007); Morris (2008); Ortiz et al.
(2009); Crean (2010); Jonathan et
al. (2012)

People
based
management

Continuous
improvement

Continuous improvement is an
ongoing
approach
that
organizations apply to constantly
measure, enhance and sustain the
quality of its performance.
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Number
of Items
INS
(15)

CI
(8)

Source
Chell & Athayde (2009); Morris
(2008); Wang & Ahmed (2004);
Morris (2011); Hung et al. (2011);
Projaro & Sohal (2006)

Hung et al. (2011); El-Jardali et al
(2008); Abrunhosa & Moura (2008)

Morris (2011) presented 92 metrics through the innovation master plan that can be used
to measure innovation related topics. Third of the total was conceptual and the rest were
used for quantitative approaches. This large number of metrics provided a wide range of
items to be selected for this research.

Regarding soft TQM, Prajogo and Sohal (2006) studied the integration of TQM and
technology management in determining quality and innovation through 194 Australian
organizations. The data was analyzed using SEM where results were valid and reliable
with Cronbach’s alpha (α) for each item surpass the threshold point of 0.7 and the
goodness of fit indices (GFI) of the constructs exceeded the 0.9 criterion.

Furthermore, Wang and Ahmed (2004) developed an organizational innovativeness
construct and assessed its validity and reliability using confirmatory factor analysis. The
results demonstrated were valid and reliable with GFI = 0.897 and 0.6 < α < 0.909.

To measure lean practices, Shah and Ward (2007) defined and developed 48 valid and
reliable scales based on exploratory factor analysis (EFA) with 0.73 < α < 0.86 for each
of the studied factors.

However, it was observed that most of studies related to lean practices in healthcare were
case studies that did not use items or survey as quantitative measurement tools. Yet, it
focused on the procedure of applying these tools in different hospital departments and
analyzed the tangible outcomes of such processes (HPP, 2002; Fillingham, 2007; NHS,
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2008; Chen, & Taylor, 2009; Erfan, 2010). Also, there were some studies that depended
on interviews, document analysis and direct observation (Grove et al., 2010; Naraghi &
Ravipati, 2009; Mcgrath, 2007).

Moreover, Chen and Huang (2009) examined the relationship between strategic human
resource practices and innovation from the knowledge-based view where the results of
EFA approved validity of items with loadings greater than 0.81 and α > 0.7 indicating
the internal consistent reliability of items.

On other hand, Jonathan et al. (2012) described the basic principles and tools of the lean
approach and showed how it can be applied to hospital radiology departments. In
addition, Manos et al. (2006) suggested several tools for making healthcare lean. Based
on these guidelines, some items were extracted from this study to measure the different
lean components.

Abrunhosa and Moura (2008) analyzed at what extent the introduction of TQM is
supporting innovation in the Portuguese industry, where the scales were inspected for
both reliability (α > 0.7) and approved convergent and discriminant validity.

In the same context, Hung et al. (2011) determined the relationships between TQM,
organizational learning and innovation using a self-administered survey. The scales had
adequate validity and reliability results based on confirmatory factor analysis and scale
reliability measures. Similarly, Ortiz et al. (2009) studied the intervening effect of
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business innovation capability on the relationship between TQM and technological
innovation where some items were adopted based on the validity and reliability of these
measurements.

4.7

Pretesting

Occasionally, questionnaires may not be understood by respondents due to several
factors such as terminology errors or unclear objectives. To assess whether the survey
was successful in meeting the research objectives, the data collection instrument was
pretested.

Pretest is an important part of fieldwork preparation. It is a tool for checking if the
questionnaire measures adequately the reality of the respondents and reduce errors to an
acceptable level. Pretesting method is used to improve the survey data quality (Rothgeb
et al., 2001) and to ensure that the data collection instrument works technically well in
practice (Yrjänäinen et al., 2010; OAG, 2007). It allows adjustments to be made before
full scale administration of the instrument. In addition, it illustrates the ability of
respondents to fill it out properly and provide the needed information as well.

One approach of pretesting is to give the questionnaire as an interview and ask experts’
comments for evaluating the quality and relevancy of the instrument used in order to
suggest possible changes and refine the items appropriately (Yrjänäinen et al., 2010;
OAG, 2007; Rothgeb et al., 2001; DeMaio et al., 1998).
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Consequently, the draft questionnaire was given out to two academicians from
University Utara Malaysia, specialists in TQM, lean and innovation. Also, three
healthcare practitioners from Kedah Medical Center (KMC) were asked to fill in the
questionnaire and evaluate it as shown in appendix 5.

Based on the feedback of interviews and the results of Table 4.6, the quality of
questionnaire was good and properly prepared. To refine the questionnaire, some items
were explained to make it clearer, and others were revised to avoid repetition as
suggested by the reviewers.

Table 4.6
Pretest Analysis
Frequency

Evaluation of Items

Yes

NO

Was the survey easy to understand?

5

0

Was the survey easy to complete?

5

0

Were there any items that were not clear?

2

3

Are the statements relevant to the aim of the study?

5

0

Are the statements ordered appropriately?

5

0

4.8

Data Analysis

The main purpose of this research was to determine the relationship between the lean
practices, soft TQM and innovation skills in healthcare services. Therefore, the collected
data from the surveyed questionnaires were analyzed and the hypotheses were tested
through statistical software such as Statistical Package of Social Sciences (SPSS) and
Analysis Moment of Structures (AMOS).
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Analysis of data was conducted through different stages. First, preliminary analysis was
essential to be conducted at early stage to measure the validity and reliability of the data.
Also, it was used to indicate any missing or out layer data (Cumberbatch, 2004). Then,
descriptive analysis was conducted for the determination of the demographical features
of the sample of the study. Second, the variables were measured and the proposed
research hypotheses were tested using factor analysis and SEM (Schneider, 2005).

4.8.1

Preliminary Analysis

As an initial step in data analysis, data screening was conducted to detect the inconsistent
and missing data, in addition to the outliers among respondents (Sekaran & Bougie,
2011). In order to know whether the data set of this research was well-modeled by a
normal distribution or not, normality test was also conducted (Hair et al., 2010).

Moreover, measurement of the variables in this research depended on validity and
reliability of the measures. Hair et al. (2010) differentiated between both tools. The
reliability is “the extent to which a variable or a set of variables is consistent in what it is
intended to measure. It is more concerned how the measurement occurs”. The
Cronbach's alpha coefficient (α) indicates the internal consistency reliability of the
measured factors of this research, which is supposed to be above the suggested value of
0.70.

On other hand, the validity is “the extent to which a measure or set of measures correctly
represents the concept of the study, thus it is concerned by how well the concept is
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defined by the measure”. It was measured by explanatory factor analysis (EFA) and
confirmatory factor analysis (CFA).

4.8.2

Descriptive Analysis

According to Sekaran (2003) descriptive analysis includes descriptive statistics such as
means, standard deviation and frequency distributions. Such obtained data were essential
to identify the demographical features of the sample of the study including gender, age,
education, position, etc. Also, it was advantageous for evaluating the response to the
research constructs presented (Coakes & Ong, 2011).

4.8.3

Multi-Variant Analysis

4.8.3.1 Correlation Analysis
Basically, correlation is a technique used to measure the degree of which variables are
related to each other (Meyers et al., 2006). For this research, the direct relationship
between the variables’ dimensions including lean practices and soft TQM was measured
by applying Pearson correlations (Haier et al., 2010; Sekaran, 2011; Zikmund, 2003).
The correlation coefficient indicated the strength of the link between the variables. A
correlation was considered significant if the p-value was less than 0.01 (Ooi et al., 2012).
According to Anglim (2007), the correlation coefficient of such relationship range from 1 to +1. If it is a positive number, there is a positive relationship between the variables,
and if it is a negative number, there is a negative relationship between the variables.
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4.8.3.2 Structural Equation Modeling
Structural Equation Modeling (SEM) is a statistical technique applicable in social
sciences, which combines elements of traditional multivariate models such as regression
analysis, factor analysis, and simultaneous equation modeling (Wothke et al., 2010). It
was invented by the geneticist Sewall Wright in 1921 where he noted two types of
variables; observed (or measured) variables and latent (or unmeasured) variables. The
latent variables are measured indirectly through the observed variables (Hox & Bechger,
2007; Norman & Streiner, 2003).

Some define SEM as an extension of multiple regressions, where exogenous and
endogenous variables are used instead of independent and dependent variables
respectively (Norman & Streiner, 2003). In addition, SEM is necessarily employed as an
analytic tool when variables in a mediation or moderation model are represented by a
latent variable (Anglim, 2007; Wu & Zumbo, 2007).

According to Reinard (2006), SEM describes causal relationships among latent variables
and includes Path coefficients for endogenous variables. It is claimed to have two
models; measurement and structural models. The measurement model identifies the ways
individual measures are related to latent variables. The structural model which is
illustrated through a path diagram, tests the hypothesized relationships among variables.
These analytical models were discussed extensively through the next chapters of data
analysis.
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Graphically, Hox and Bechger (2007) stated that SEM is often visualized via path
diagram by the means of AMOS to specify the model in terms of matrices. It is valuable
to convert theoretical hypotheses and the data into a path diagram (Anglim, 2007). Hair
et al. (2010) confirmed that SEM provides more accurate results with minimum
measurements errors which are mainly due to data entry errors and respondent errors.
Moreover, SEM provides goodness-of-fit indices to help in evaluating the viability of the
hypothesized model by indicating the extent to which the model fits the data (Wu &
Zumbo, 2007).

Therefore, this research was based on the three main latent variables; lean practices, soft
TQM and innovation skills. These latent variables or so-called constructs were measured
by observed variables. The observed variables were measured directly through the
surveyed questionnaire (Reinard, 2006).

4.9

Summary

The methodology of this research elaborated on the population and sampling procedure,
where individuals were selected as units of analysis and particularly, healthcare
employees were chosen as respondents. For the sampling procedure, a multistage
sampling was used including cluster and simple random sampling methods. This chapter
also illustrated the questionnaire design prepared for this survey. In addition, it discussed
the development of measurement items which were retrieved from the literature review.
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To determine if the questionnaire were relevant to the study and were easily understood
by the respondents, it was pretested and refined by giving it to both academicians and
healthcare practitioners. The data collected from this survey were analyzed by SPSS and
AMOS software as it is discussed in the following chapters.
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CHAPTER FIVE
DATA ANALYSIS AND RESEARCH FINDINGS

5.1

Overview

This chapter reports and presents the research findings as a result of analyzing the
collected data using different statistical tools mainly SPSS version 19 and AMOS
version 16 software. Initially, the response rate was calculated and the data was analyzed
through SPSS where response bias, demographic profile of the respondents and
descriptive statistics of the research variables were reported. In addition, data was
screened to detect missing data, outliers, normality, linearity, homoscedasticity and
multi-collinearity. The last step in using SPSS includes the measurement of reliability
and validity of the data used in this research. Subsequently, the data is ready to be
analyzed by SEM through AMOS software. First, the endogenous and exogenous
variables were tested through confirmatory factor analysis and then the hypothesized
model was measured and manipulated to achieve the goodness of fit indices. Second, the
proposed research hypotheses were tested and the results were summarized in terms of
the direct and indirect relationships among the research variables.

5.2

Analysis of Survey Response

As indicated earlier in chapter four, the target population of this study is limited to the
employees at the healthcare organizations in Lebanon, especially hospitals. A multistage
sampling technique was used. First, clusters of hospitals were chosen based on
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distribution by type, province and level of accreditation. Then, each hospital allowed
surveying a specific number of employees based on their own policies. Finally, 400
questionnaires were distributed randomly among the number of employees that was
recommended by the administration of each hospital. Table 5.1 illustrates the procedure
of data collection and survey response.

Table 5.1
Data Collection Procedure and Survey Response
Hospital

Cluster

Random
Respondents

500

30

30

Accreditation
Level

Province

1

A

Nabatieh

2

A

South

X

270

25

22

3

A

South

X

300

30

30

4

B

Nabatieh

X

160

50

50

5

A

Tyr

X

300

20

18

6

A

Beirut

X

710

30

27

7

A

Tyr

X

333

40

35

8

A

Nabatieh

X

300

30

28

9

A

Beirut

X

700

30

30

10

A

Beirut

X

700

30

30

11

B

Tyr

X

120

15

12

12

B

Nabatieh

100

20

20

13

A

Mount
Lebanon

471

50

48

4964

400

380

Total

13

Type

All
Employees
Employees surveyed

Private

Public
X

X
X
11

2
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In order to develop clusters of hospitals based on distribution by type, province and level
of accreditation, 20 hospitals were selected from the list of hospital accreditation results
(2006) in which seven hospitals refused to participate while 13 hospitals accepted to be
involved in this survey as shown in Table5.1.

It should be noted that the critical security situation in Lebanon during the period of data
collection constituted a barrier to conduct the survey in many hospitals and especially in
the north province. Therefore, the survey was limited to 13 hospitals; 11 are private and
two are public hospitals. Most of the surveyed hospitals were of high accreditation
levels, 10 hospitals with level A and three hospitals with accreditation level B. Hence,
such a sample was appropriate for conducting the survey and achieving the research
objectives.

5.2.1

Response Rate

As shown in Table 5.1, 400 questionnaires were distributed randomly among the
employees of the selected hospitals in coordination with the human resource and
continuous training departments at each hospital. The respondents showed high level of
professionalism and commitment in participating to this survey, where 380 usable
questionnaires were returned presenting 95% response rate.

Response rate =

Returned Questionnaires
Distributed Questionnaires
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= 380/400= 0.95

5.2.2

Non-Response Bias Test

This survey was conducted over the period from March 10, 2014 to April 25, 2014. In
fact, the questionnaires were not distributed at the same time at all hospitals because of
many reasons. Mainly, each hospital has its own procedures in conducting the survey and
the hospital shift system for working employees. Therefore, the data was collected at
early and late stages. Basically, 200 questionnaires were collected at early stage while
the remaining 180 presented the late respondents. To assess the non-response bias of this
research, T-test was carried out as shown in Table 5.2 and Table 5.3.
Table5.2
Non-Response Bias
Variables

INS

LS

S

PBM

CI

Respondent

N

Mean

Std. Deviation

Std. Error Mean

early

200

4.960

0.752

0.053

Late

180

4.880

0.788

0.058

early

200

4.302

0.960

0.067

Late

180

4.430

0.982

0.073

early

200

5.107

0.766

0.054

Late

180

4.869

0.943

0.070

early

200

5.077

0.809

0.057

Late

180

4.772

1.079

0.080

early

200

5.190

0.756

0.053

Late

180

5.022

0.927

0.069

INS: innovation skills; LS: lean strategies; S: standardization; PBM: people based management;
CI: continuous improvement.
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Table 5.3
Independent Samples Test

Equal variances assumed
INS

S

CI

F

Sig.

T

Df

Sig.

.025

.876

1.005

378

.316

1.002

369.49

.317

-1.284

378

.200

-1.282

371.82

.201

2.711

378

.007

2.682

345.34

.008

3.137

378

.002

3.091

330.07

.002

1.941

378

.053

1.920

345.91

.056

.203

.652

Equal variances not assumed
Equal variances assumed

6.648

.010

Equal variances not assumed
Equal variances assumed

PBM

T-test for Equality of
Means

Equal variances not assumed
Equal variances assumed

LS

Levene's Test for
Equality of
Variances

11.321

.001

Equal variances not assumed
Equal variances assumed

1.781

Equal variances not assumed

.183

Based on the Levene’s test for equality of variance and the results of T-test for equality
of means, it was obvious that there was no statistically significant difference between the
mean number of early and late respondents for the variables INS, LS and CI with
significant values greater than 0.5. However, there is a statistically significant difference
between the mean number of early and late respondents for S and PBM with significant
values less than 0.5 (0.010 and 0.001).

Since the statistical results in Table 5.2 revealed that the mean values for S and PBM at
early stage were greater than the mean values at late stage (Searly= 5.107 > Slate = 4.869
and PBMearly = 5.077 > PBMlate = 4.772), this bias can be referred to the different level of
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implementation of these two variables among employees from different departments or
even different hospitals. Nevertheless, further analysis of data was conducted using the
bias-corrected bootstrap method since it provides unbiased estimates of mediation effects
and produces more accurate confidence intervals (Cribbie, 2012; Hu & Wang, 2010;
Cheung & Lau, 2008; MacKinnon et al., 2004).

5.3.

Checking for Missing Data

Before proceeding in descriptive analysis, the data should be initially screened to detect
any missing data. It is essential to have complete data with no missing values to ensure
an effective analysis procedure. Table 5.4 illustrates through the case processing
summary that all data collected for this study were complete and no missing data was
detected.

Table 5.4
Case Processing Summary
Cases
Valid

Missing

Total

N

Percent

N

Percent

N

Percent

INS

380

100.0%

0

.0%

380

100.0%

LS

380

100.0%

0

.0%

380

100.0%

S

380

100.0%

0

.0%

380

100.0%

PBM

380

100.0%

0

.0%

380

100.0%

CI

380

100.0%

0

.0%

380

100.0%

Gender

380

100.0%

0

.0%

380

100.0%
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Table 5.4 continued
Age

380

100.0%

0

.0%

380

100.0%

Education

380

100.0%

0

.0%

380

100.0%

Experience

380

100.0%

0

.0%

380

100.0%

380

100.0%

0

.0%

380

100.0%

380

100.0%

0

.0%

380

100.0%

Work period at this
hospital
Job

5.4.

Statistical Analysis

5.4.1

Profile of the Respondents

The target sample of this study includes the employees of hospitals in Lebanon. Table
5.5 describes the demographic statistics of this sample based on their gender, age,
education level, years of experience and the type of job. More detailed results are
presented in Appendix 6.
Table 5.5
Demographic statistics of Respondents (N=380)
Variable
Gender

Age

Education

Male
Female
20-30
31-40
41-50
>50
High School
BBA/BA/BS
BSN
BT/TS
MBA/MS
MPH
MD
Others
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Frequency

Percent %

123
257
197
131
36
16
18
91
60
113
57
4
9
28

32.4
67.6
51.8
34.5
9.5
4.2
4.7
23.9
15.8
29.7
15.0
1.1
2.4
7.4

Table 5.5 continued
Years of Experience

Working period at this hospital

Job

<5 Years
5-10
11-20
>20
<5 Years
5-10
11-15
16-20
>20
Nurse
Administration
Physicians
Technicians
Pharmacist
Others

109
142
95
34
169
107
57
21
26
225
92
7
35
5
16

28.7
37.4
25.0
8.9
44.5
28.2
15.0
5.5
6.8
59.2
24.2
1.8
9.2
1.3
4.2

As shown in Table 5.5, the majority of respondents were females (67.6%) and 32.4%
were males. In addition, 51.8% of respondents had their ages between 20 and 30 years.
As for the education level, there was variety of levels but 29.7% of respondents had
BT/TS2 followed by 23.9% with Bachelors degree. In general, 37.4% of respondents had
five to 10 years of experience in the field of healthcare. But particularly, 44.5% of
respondents have been working for less than five years at the hospitals included in this
study.

Moreover, most of the respondents who participated in this survey were nurses (59.2%)
and administrative staff (24.2%). Therefore, the sample of this research is considered

2

The Lebanese vocational and technical education system provides diplomas including: Baccalaureate
Technique (BT) and Superior Technician (TS).
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representative where it provided educated and qualified respondents who are familiar
with the concepts of this study.

5.4.2

Descriptive Statistics of Research Variables

The statistical results of the research variables including innovation skills, lean practices
(lean strategies and standardization) and soft TQM (people based management and
continuous improvement) are presented in Table 5.6.
Table5.6
Descriptive Statistics of Research Variables
INS
LS
Valid
380
380
N
Missing
0
0
Mean
4.92
4.36
Std. Error of Mean
.039
.050
Median
5.00
4.50
Std. Deviation
.770
.972
Variance
.592
.944
Skewness
-1.165
-.237
Std. Error of Skewness
.125
.125
Kurtosis
2.346
-.577
Std. Error of Kurtosis
.250
.250
Range
4
5
Minimum
2
2
Maximum
6
6

S
380
0
4.99
.044
5.00
.862
.743
-1.062
.125
1.275
.250
5
2
6

PBM
380
0
4.93
.049
5.00
.958
.918
-1.336
.125
1.853
.250
5
2
6

CI
380
0
5.11
.043
5.00
.845
.713
-1.576
.125
3.326
.250
5
1
6

As mentioned previously in chapter four that this survey adopted the six-point Likert
scale rating as suggested by Gwinner (2011) to measure the research variables. Thus, the
respondents’ answers ranged between (1) strongly disagree to (6) strongly agree. Table
5.6 shows that the average mean values of all variables has ranged between 4.36 and
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5.11 indicating that employees had a high level of agreement regarding the measured
items of the study.

Moreover, the standard deviation for all variables seems to fall between the ranges of
0.770 and 0.972 which reflects the existence of considerable acceptable variability within
the data set and indicates that responses of this survey are polarized.

Particularly, employees of hospitals have agreed by an average mean of 5.11 regarding
their practices of continuous improvement as a part of soft TQM implementation, while
the lean strategies were fairly agreed to be implemented by the same respondents with an
average mean of 4.36.

5.5

Checking for Outliers

Outliers’ data are the observations that have unique characteristics and numerically
distant if compared to the rest of the dataset (Hair et al., 2010; Bryne, 2010). According
to Hair et al. (2010), a simple linear regression test can be conducted for the number of
respondents as dependent variable and all measurement items apart from the
demographic variables as independent variables. Figure 5.1 and Figure 5.2 illustrate the
obtained results.
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Figure 5.1
Histogram of Regression Standardized Residual

Figure 5.2
Normal P-P Plot of Regression Standardized Residual
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The results of both histogram and normal P-P Plot of regression standardized residual
have showed a range of outliers that are not in the same pattern with the rest of dataset.
Consequently, these outliers should be identified and eliminated using the observed
Mahalanobis distance technique as it was recommended by Hair et al. (2010) and Hau
and Marsh (2004). In details, the test of simple linear regression led to a new output
column called “Mah2” in which the values of Mahalanobis distances ranged between
4.052 and 144.097 as shown in Table 5.7 of residuals statistics.

Table 5.7
Residuals Statistics
Minimum Maximum
Predicted value

Mean

Std. Deviation

N

0.70

2.07

1.46

0.253

380

-2.986

2.421

0.000

1.000

380

0.053

0.318

0.184

0.046

380

0.10

2.35

1.45

0.284

380

Residual

-0.937

1.257

0.015

0.481

380

Std. Residual

-1.815

2.434

0.030

0.931

380

Stud. Residual

-2.175

2.993

0.036

1.003

380

Deleted residual

-1.346

1.900

0.023

0.560

380

Stud. deleted residual

-2.188

3.029

0.037

1.005

380

Mahal. Distance

4.052

144.097

51.000

25.364

380

Cook's distance

0.000

0.090

0.003

0.006

380

Centered Leverage value

.011

.379

.134

.067

380

Std. predicted value
Standard error of
predicted value
Adjusted predicted value
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The next step was to compare the Mahalanobis output with the chi-square (χ2) value.
Referring to the χ2distribution table presented in appendix 7, χ2 was found to be equal to
87.97 at level of significance p = 0.001 and degrees of freedom (df = 51) which is equal
to the number of items used in this survey. The results detected 28 outlier observations
with Mahalanobis values ranging between 144.096 and 90.622 which are all greater than

χ2 = 87.97 as presented in Appendix 7. Therefore, the corresponding 28 respondents
were deleted to refine the data and the remaining 352 respondents were used for the
remaining statistical tests.

5.6.

Testing the Assumptions of Linear Regression

Most statistical tests rely upon certain assumptions about the variables used in the
analysis. When these assumptions are not met, the results may not be trustworthy
(Osborne & Waters, 2002). Specifically, this study focuses on the assumptions of
linearity, homoscedasticity and normality.

5.6.1. Assumptions of Linearity
If the relationship between independent variables and the dependent variable is not
linear, the results of the regression analysis will under-estimate the true relationship
(Osborne & Waters, 2002). Referred to Hair et al. (2010), the Normal P-P plot of
regression standardized residual shows a straight-line associated with the predicted
dependent variable scores (INS). This indicates the linearity of the relationship between
the dependent and independent variables of the study as shown in Figure 5.3.
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Figure 5.3
Normal P-P plot of Regression Standardized Residual of INS
5.6.2

Assumptions of Homoscedasticity

Homoscedasticity means that the variance of errors is the same across all levels of the
independent variable (Hair et al., 2006; Osborne & Waters, 2002). This assumption can
be checked by visual examination of scatter plot of the standardized residuals as shown
in Figure 5.4.

Figure 5.4
Scatter plot of Regression Standardized Residuals of INS
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It can be noticed that the residuals are randomly scattered providing a relatively even
distribution and a homogenous patterns with the dependent variable (INS). In addition,
homogeneity of variances can be measured by Levene's test for equality of variances
(Levene, 1960). It tests the null hypothesis which states that the variances are equal.
Thus, if the resulting p-value of Levene's test is less than 0.05, the null hypothesis is
rejected. For this study, the results of Levene's test were listed previously in Table 5.3
and the obtained p-value of dependent variable (INS) was 0.876 > 0.05. Hence, the null
hypothesis is accepted and homoscedasticity is approved.

5.6.3

Assumptions of Normality

Prior to studying the relationships among the research variables, it is essential to make
sure that all variables are normally distributed to avoid disfiguring the significant
relationships among variables of interest (Hulland, 1999). It can be identified by
converting data to z-scores (Osborne & Waters, 2002).

Initially, the z-score results of all items revealed that only two items are normally
distributed including (PBM 5 and 6) while all the remaining items had z-scores greater
than ± 2 as illustrated in Appendix 8. Thus, the non-normal items were transformed by
computing variables and new transformed items were obtained. Table 5.8 describes the
final normal items of each variable after the transformation process.
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Table 5.8
The Normal Measurement Items of the Study after Transformation
Variable
Normal Items
Innovation skills
INS
TINS1, TINS2, TINS3, TINS4, TINS5,
TINS6, TINS7, TINS8, TINS9, TINS10,
TINS11, TINS12, TINS13, TINS14,
TINS15
Lean practices
Lean strategies
TLS1, TLS2, TLS3, TLS4, TLS5, TLS6,
TLS7, TLS8, TLS9, TLS10
Standardization
TS1, TS2, TS3, TS4, TS5, TS6, TS7,
TS8
Soft TQM
People based management TPBM1, TPBM2, TPBM3, TPBM4,
PBM 5, PBM 6, TPBM 7, TPBM 8,
TPBM 9, TPBM10
Continuous improvement
TCI1, TCI2, TCI3, TCI4, TCI5, TCI6,
TCI7, TCI8

5.7

Multicollinearity/Correlation Matrix of Constructs

Multicollinearity is a problem that occurs with regression analysis when there is a high
correlation of at least one independent variable with a combination of the other
independent variables. Cooper et al. (2014) and Sekaran (2003) have suggested that the
correlation coefficient should not exceed value of 0.8 or multicollinearity will be
detected. The results of the correlation matrix in Table 5.9 indicate that there is no
multicollinearity between the latent variables of this study since all the correlations are
significant at the 0.01 level and the correlation coefficients are less than 0.8.
Table 5.9
Correlation Matrix between the Latent Variable
INS
LS
Pearson Correlation 1
.276**
INS
Sig. (2-tailed)
.000
N
352
352
**
Pearson Correlation .276
1
LS
Sig. (2-tailed)
.000
N
352
352
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S
.460**
.000
352
.243**
.000
352

PBM
.337**
.000
352
.147**
.006
352

CI
.388**
.000
352
.181**
.001
352

Table 5.9 continued
Pearson Correlation .460**
.243**
1
S
Sig. (2-tailed)
.000
.000
N
352
352
352
**
**
Pearson Correlation .337
.147
.435**
PBM
Sig. (2-tailed)
.000
.006
.000
N
352
352
352
**
**
Pearson Correlation .388
.181
.479**
CI
Sig. (2-tailed)
.000
.001
.000
N
352
352
352
**. Correlation is significant at the 0.01 level (2-tailed).

5.8

.435**
.000
352
1
352
.616**
.000
352

.479**
.000
352
.616**
.000
352
1
352

Testing the Goodness of the Measure

As for the quantitative approach of this study, the results obtained should be reliable and
trustworthy for generalizability. Therefore, the goodness of measure is achieved through
testing the reliability and validity of the items included in this study.

5.8.1

Reliability Test

Reliability is the extent to which the variables are consistent in what they are intended to
measure and it implies that the measure will produce the same results if used repetitively
(Hair et al., 2010). It is measured through calculating Cronbach’s Alpha coefficients (α).
As suggested by Hair et al. (2010) and Shook et al. (2004), the acceptable threshold for
reliability is α ≥ 0.70. Table 5.10 illustrates the obtained results of reliability test, where
all values range between 0.748 and 0.909. Therefore, all the items that were included in
this study showed a good level of internal consistency with α ≥ 0.70.
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Table5.10
Reliability Test
Variable

Number of items

Α

Innovation Skills

15

0.849

Lean practices

18

Soft TQM

18

LS
S
PBM
CI

10
8
10
8

0.748
0.893
0.843
0.837

0.859
0.909

5.8.2. Exploratory Factor Analysis
Validity is the extent to which a measure correctly represents its corresponding construct
in which overlapping items of each construct can be identified using exploratory factor
analysis (EFA). Different criteria are used to measure the validity of measures. First, the
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy had to be more than 0.5
(Hair et al., 2010). Second, the Bartlett’s test of sphericity shows the significance of the
validity at p < 0.05 (Bartlett et al., 2001). Both measure the existence of correlation
among items and test that the correlation matrix among items is significantly different
from the identity matrix.

Table 5.11 shows that the KMO values of all three constructs are above 0.5 and the
Bartlett’s test of sphericity is significant with p < 0.05. Therefore, the appropriateness of
factor analysis is approved.
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Table 5.11
Exploratory Factor Analysis Results
No of
Constructs
KMO
Items

Bartlett's Test of Sphericity
Approx. χ2

Df

Sig.

Innovation skills

15

0.884

933.733

45

0.000

Lean practices

18

0.900

1856.175

66

0.000

Soft TQM

18

0.893

1676.284

78

0.000

5.8.2.1 EFA of Innovation Skills Construct
The 15 items representing innovation skills construct were measured by EFA and the
results are shown in Figure 5.5. As expected, all the items loaded only on one factor with
high KMO (0.884), significant Bartlett’s tests and Eigen value are equal to four.

Figure 5.5
The Screen Plot for Innovation Skills
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5.8.2.2 EFA of Lean practices Construct
The two dimensions of lean practices construct including lean strategies and
standardization were measured by 18 items. The factor loadings of these items were
detected using Rotated Component Matrix and compared to the minimum benchmark of
0.50 described by Hair et al. (2010).

Initially, the 18 items were loading on four components. By referring to the Anti-image
Matrices, KMO values were compared to the Measures of Sampling Adequacy (MSA),
and thus some items were deleted (LS10, LS2, LS6, LS7, LS8 and S8.). Then, the
remaining 12 items were loading on two components namely, lean strategies and
standardization with Eigen values greater than one as shown in Table 5.12. Also, the
cumulative variance explained (CVE) indicates that these two components explained
54.274% of the overall variance in the lean practices construct as it is also illustrated in
the screen plot in Figure 5.6.

Figure 5.6
Screen Plot of Lean practices
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Table 5.12
EFA for Lean practices Construct
Component
1
S3
S4
S5
S2
S1
S6
S7
LS3
LS5
LS4
LS1
LS9
Eigen value
KMO
CVE%

2

0.850
0.835
0.828
0.812
0.811
0.652
0.545
0.691
0.634
0.593
0.558
0.549
2.173

4.340
0.900
54.274

5.8.2.3 EFA of Soft TQM Construct
Similarly, EFA was performed to identify the components underlying the soft TQM
construct. The initial results revealed that the 18 items had factor loadings on three
extracted components. After deleting five items (CI3, CI6, CI7, PBM1 and PBM10), the
remaining 13 items loaded on two components with all Eigen values greater than one as
shown in Table 5.13. These two components explained 52.101% of the overall variance
in the soft TQM construct as also illustrated in the screen plot of Figure 5.7.

Cross loading items were detected indicating that these items were associated with more
than one factor. Such cross loadings are one of the limitations of EFA (Sureshchandar et
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al., 2001). This fact would affect the individuality of factors however; the items were
assigned to factors in EFA based on statistical reasoning and not on theoretical
justification. Therefore, confirmatory factor analysis (CFA) was employed afterward to
validate the measure through examining the association between items and their
respective underlying constructs. Unlike EFA, CFA considers the concept of
unidimensionality and analyzes the measures based on theoretical justification especially
if the variables are expected to be highly influenced by a particular factor (Bentler & Wu,
2006; Sureshchandar et al., 2001).

Figure 5.7
Screen Plot of Soft TQM
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Table 5.13
EFA for Soft TQM Construct
Component
1
PBM5
PBM3
PBM6
PBM4
PBM2
CI2
CI4
CI5
CI8
CI1
PBM8
PBM7
PBM9
Eigen value
KMO
CVE%

5.9

2

0.793
0.771
0.719
0.668
0.685
0.730
0.553
0.539

4.015
0.893
52.101

0.695
0.712
0.725
0.611
0.556
2.759

Testing the Measurement Model

After validating the goodness of the measure of this study using SPSS, the data was
ready to be analyzed through SEM by using AMOS software. As illustrated in chapter
four, SEM is a statistical technique used for testing the causal relations among different
variables. It tests the direct and the indirect relationships for the proposed model.
However, it is essential to assess the measuremnt model before testing the developed
research hypotheses.

Hair et al. (2010) suggested several criterias to assess the measurment model such as
checking the construct validity through testing the convergent validity using
confirmatory factor analysis (CFA) and construct validity through discriminant validity,
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in addition to measuring the composite reliability (CR) among the set of items
representing each construct.

5.9.1

Confirmatory Factor Analysis

As an initial step in assessing the research measurement model, each construct was
measured through CFA to check its validity and goodness of fit. Hair et al. (2006) have
recommended the threshold values of goodness-of-fit indices as illustrated in Table 5.14.

Table 5.14
Goodness-of-Fit Indices
Measures
RMSEA
GFI
AGFI
CFI
TLI
NFI
Source: Hair et al. (2006)

Threshold Values
≤ 0.08
≥ 0.90
≥ 0.90
≥ 0.90
≥ 0.90
≥ 0.90

Note: CFI, the comparative fit index; GFI, the goodness of fit index; AGFI, the adjusted
goodness of fit index; RMSEA, the root mean square error of approximation; and TLI, Tucker
Lewis index.

As a result of CFA, the standardized regression weights for the items of each construct
were examined to improve the model fit indices. Thus, each item with low standardized
factor loadings (< 0.5) was deleted (Kline, 2011). Also, items with high error were
deleted using modification indices (MI) since Hair et al. (2006) suggested that MI
indicates a high degree of covariance between the items. Therefore, deleting their
corresponding items improves the fitness of the model. Table 5.15 illustrates how all the
constructs of this study achieved the threshold of good fit indices.
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Table 5.15
The Good-Fit-Indices of the Research Constructs
Construct
CFI
GFI
AGFI
Innovation skills
1
0.999 0.993

TLI
1

RMSEA
0

Lean practices

0.991

0.981

0.959

0.986

0.046

Soft TQM

0.990

0.979

0.961

0.985

0.040

In particular, a total of 32 items were deleted to improve the model fit based on factor
loading and MI suggestions (Hair et al., 2010). Table 5.16 shows that all 19 remaining
items had acceptable factor loading greater than 0.50 (Byrne, 2010; Hair et al., 2006;
John & Reve, 1982). Moreover, the number of remaining items is accepted where the
minimum number of items per factor is two (Kenny, 2012).Therefore, all indicators in
the present study are related to their underlying constructs and this is a satisfactory proof
of the convergent validity of the model.
Table 5.16
Factor loadings for the Remaining Items after CFA for All Constructs-AMOSStandardized Regression Weights: (Group number 1 - Default model)

Construct

Initial
Number of
Number items
of Items deleted

Innovation skills

15

11

S

8

3

LS

10

8

18

11

Lean
practices

Number of
Factor
Remaining
Remaining
Loading/
Items
Items
Estimate
TINS4
0.605
TINS6
0.742
4
TINS7
0.597
TINS11
0.501
TS1
0.722
TS3
0.792
5
TS4
0.842
TS5
0.825
TS6
0.590
TLS5
0.951
2
TLS6
0.690
7
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Table 5.16 continued
Initial
Number
Number of items
of Items deleted

Construct

CI

8

3

PBM

10

7

18
51

10
32

Soft
TQM

Total

Number of
Factor
Remaining
Remaining
Loading/
Items
Items
Estimate
TCI3
0.680
TCI4
0.742
5
TCI5
0.592
TCI6
0.629
TCI7
0.681
TPBM2
0.783
3
TPBM3
0.872
TPBM4
0.744
8
19

The next step was to develop the research measurement model, thus CFA for
endogenous and exogenous constructs were measured as shown in Figures 5.8, 5.9 and
5.10 respectively.
Fit Values
Chi Square = 86.560
Ratio = 1.665
p-value = .002
df = 52
GFI = .962
AGFI = .942
TLI=.968
CFI = .975
RMSEA = .044

e20

e26

TINS4.54

e25

TINS6.34

e24

TINS7.26
.51

e23

PBM

.34

TPBM4

e11

TPBM2

e10

STQM

.47

TINS11
1.03

CI

.75
.67

e19
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TCI7.39

e2

TCI6.34

e3

TCI5.56

e4

TCI4.45

e5

TCI3

e6

.69
.63
1.06
.58

Figure 5.8
CFA for Endogenous Constructs

e12

.78TPBM3
.61

.59

INS

.76

.87

.75

.61
.74

.56

.56
.75

.38

.50

.35

e6

TS6

e5

TS5

e4

TS4

e3

TS3

e1

TS1

.68

.59

.90

.82
.71
.84

.95

S

.79
.63
.72
.52

Fit Values
Chi Square = 22.545
Ratio = 1.734
p-value = .047
df = 13
GFI = .981
AGFI = .959
TLI=.986
CFI = .991
RMSEA = .046

LS

TLS5

e13
.48

.69

TLS6

e14

Figure 5.9
CFA for First Order Exogenous Constructs

LP

e19.68

.35

e6
e5
e4
e3

TS6
TS5
TS4
TS3

.68

.79
.63
.72
.52

e1

TS1

e20
.90

.59

.46

.82
.71
.84

.74

.55
.95

S

LS
Fit Values
Chi Square = 22.545
Ratio = 1.734
p-value = .047
df = 13
GFI = .981
AGFI = .959
TLI=.986
CFI = .991
RMSEA = .046

TLS5
.69

TLS6

e13
.48

e14

Figure 5.10
CFA for Second Order Exogenous Construct

As shown in Figure 5.8, the endogenous constructs including the innovation skills as the
dependent variable and the soft TQM as the mediating variable have achieved the
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threshold of good fit indices. Similarly, the exogenous variables of lean practices as the
independent variable have also achieved the threshold of the fit values for both first order
and second order as shown in figure 5.9 and figure 5.10 respectively. Consequently, the
proposed measurement models for the first and second orders were created as shown in
Figure 5.11 and Figure 5.12.

.47
.62

e10

TPBM2

.76

e11

TPBM3

e12

TPBM4

.79
.87

.56
.75

e34

e35

.56

PBM
1.04

e3

TCI5.56

e4

.67 TCI4
.45

e5

TCI3

e6

.75

.34

.48
.94
.70.48 LS

TCI6.34

STQM

.23

.89

e2

.63
1.07
.58

CI
.75

TCI7.40
.69

.32

e28 TLS5

.29

.72

e27 TLS6

.54
.59

INS
.51
.72 .79
.84
.52
.62

S

.82 .60
.71
.68

.36

TS1 TS3 TS4 TS5 TS6
e33 e32 e31

e30 e29

Figure 5.11
The Proposed Measurement Model of the Study

143

Fit Values
Chi Square = 224.157
Ratio = 1.546
p-value = .000
df = 145
GFI = .940
AGFI = .921
TLI=.965
CFI = .970
RMSEA = .039

TINS11
.34

e23

TINS7.52

e24

.61TINS6.37

e25

TINS4

e26

.72

.47
.62
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e2

TCI6.34

e3

TCI5.56
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e5

TCI3

e6

.69
.63
1.07
.58

PBM

CI
.75

e20

.75

1.04

STQM

e19
.34

.38

e34
e28

Fit Values
Chi Square = 227.823
Ratio = 1.550
p-value = .000
df = 147
GFI = .938
AGFI = .920
TLI=.965
CFI = .970
RMSEA = .040
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.41
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Figure 5.12
The Second Order Measurement Model of the Study

Table 5.17
The Goodness of Fit Results for the 1st and 2nd order Measurement Models
Measurement model

CFI
> 0.90

GFI
> 0.90

AGFI
> 0.90

TLI
> 0.90

RMSEA
< 0.08

1st order

0.970

0.940

0.921

0.965

0.039

2nd order

0.970

0.938

0.920

0.965

0.40

As shown in Table 5.17, the first order and second order measurement models have
achieved the threshold of good fit indices. Thus, there was no need to delete any item.
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5.9.2

Discriminant Validity

Another main component of construct validity is the discriminant validity. It assumes
that items should correlate higher among them than they correlate with other items from
other constructs that are theoretically supposed not to correlate (Zaiţ & Bertea, 2011). In
order to establish discriminant validity, there is need for an appropriate AVE (Average
Variance Extracted) analysis.

The square root of every AVE value (AVE SQRT) belonging to each latent construct
should be larger than any correlation coefficient among any pair of latent constructs (Zaiţ
& Bertea, 2011; Hair et al., 2010; Formell & Larcker, 1981). Mathematically, AVE is
calculated using the following formula and the results are presented in Table 5.18.

Where, Li = standardized factor loading for construct number i ; n = number of construct
and ei = error variance or VE for construct number i ; (VE = 1-Li 2)
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Table 5.18
Average Variance Extracted and Composite Reliability of Constructs
AVE
Constructs
Items
L
L2
VE
AVE
Α
CR
SQRT
Innovation
TINS4 0.609 0.370 0.629 0.381
0.617 0.704 0.709
skills
TINS6 0.722 0.521 0.478
TINS7

0.586 0.343

0.656

TINS11 0.537 0.288

0.711

TPBM2 0.786 0.617

0.382

TPBM3 0.871 0.758

0.241

TPBM4 0.746 0.556

0.443

TCI3

0.668 0.446

0.553

TCI4

0.751 0.564

0.435

TCI5

0.58

0.336

0.663

TCI6

0.631 0.398

0.601

TCI7

0.689 0.474

0.525

TLS5

0.943 0.889

0.110

TLS6

0.695 0.483

0.516

Standardization TS1

0.723 0.522

0.477

TS3

0.787 0.619

0.380

TS4

0.842 0.708

0.291

TS5

0.824 0.678

0.321

TS6

0.6

0.64

STQM

Lean strategies

0.36

0.519

0.720

0.867 0.895

0.686

0.828

0.791 0.810

0.578

0.760

0.867 0.871

L: loading; L2: loading square; VE: variance error; (α) Cronbach's Alpha; CR: composite
reliability.
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Table 5.19
Comparison between AVE SQRT and the Correlation Coefficients for all latent Variables
S

IS

STQM

Standardization

0.760

Lean strategies

0.508

0.828

Soft TQM

0.319

0.229

0.720

Innovation skills

0.724

0.485

0.341

INS

0.617

The Average Variance Extracted (AVE) values of lean strategies, standardization and
soft TQM were more than 0.5 indicating adequate convergent validity however the
innovation skills failed to demonstrate adequate convergent validity as its AVE value
was less than 0.5. Thus, the latent factor of innovations skills was not well explained by
its observed variables (Hair et al., 2010).

Table 5.19 shows the matrix of correlation among all latent variables of the study and the
calculated AVE SQRT values were inserted across the diagonal to be compared with the
correlation coefficients. The results illustrate that all AVE SQRT values are greater than
the correlation coefficients for each construct. In overall, findings suggested that the 19
items had a high level of internal consistency and had confirmed the discriminant
validity of this study.

5.9.3

Composite reliability

Lot of researchers like Hair et al. (2010) and Shook et al. (2004) have suggested the
acceptable threshold for composite reliability as 0.70. It can be calculated using the
following formula suggested by Hair et al. (2010).
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(∑𝑛𝑖=1 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑒𝑑 𝑙𝑜𝑎𝑑𝑖𝑛𝑔)2
𝐶𝑅 = 𝑛
(∑𝑖=1 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑒𝑑 𝑙𝑜𝑎𝑑𝑖𝑛𝑔)2 + (∑𝑛𝑖=1 ε 𝑖 )
Where CR = composite reliability, ∑=Summation and

ε is the error variance (VE) of each

construct.

As indicated previously in Table 5.18, all the constructs have shown an acceptable level
of composite reliability with values ranging between 0.709 < CR < 0.895 indicating a
high level of consistency among the items of each latent construct.

5.10

The Hypothesized Structural Model

As the research constructs have shown goodness of fit indices and acceptable thresholds
for both validity and reliability, the hypothesized structural model was developed for the
first and second order of constructs. By drawing the direct paths among the proposed
variables of the study as illustrated in Figure 5.13 and Figure 5.14, the fit values were
acceptable and above the thresholds suggested by Hair et al. (2006) as shown in Table
5.20.
Table 5.20
The Goodness of Fit Indices of the 1st and 2ndOorder Structural Models
Structural Model

CFI
> 0.90

GFI
> 0.90

AGFI
> 0.90

TLI
> 0.90

RMSEA
< 0.08

1st order

0.970

0.940

0.921

0.965

0.039

2nd order

0.970

0.938

0.920

0.965

0.040

148

.47
.62

e10

TPBM2
.76

e11

TPBM3
.56

e12

TPBM4

.79
.87

.75

e34

e35

.56

PBM

e36
.75

.69
.63
1.07
.58

CI
.11 1.04

TCI7.40

e2

TCI6.34

e3

TCI5.56
.75
.67TCI4.45

e4

TCI3

e6

STQM
.09

.11

.89
e28 TLS5.48.94
.70
LS

.29

e37
.54
.55
.59

.27 .15

INS

e27 TLS6

.61

S
.72 .79
.82 .60
.84
.52
.62
.71 .68
.36

.51

TS1 TS3 TS4 TS5 TS6
e33 e32 e31 e30 e29

e5

Fit Values
Chi Square = 224.157
Ratio = 1.546
p-value = .000
df = 145
GFI = .940
AGFI = .921
TLI=.965
CFI = .970
RMSEA = .039

TINS11
.34

e23

TINS7
.52
.72
.61
TINS6
.37

e24

TINS4

e26

e25

Figure 5.13
The First Order Structural Model
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The Second Order Structural Model
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5.10.1 Testing the Direct Research Hypotheses
After reviewing the preceding literature and developing the theoretical research
framework in the previous chapters, seven direct hypotheses were proposed as shown in
Table 5.21.

Table 5.21
The Direct Research Hypotheses
Direct Research Hypotheses
H1 Lean practices have a significant and positive influence on innovation skills
H2 Lean strategies have a significant and positive influence on innovation skills
H3 Standardization has a significant and positive influence on innovation skills
H4 Soft TQM has a significant and positive influence on innovation skills
H5 Lean practices have a significant and positive influence on soft TQM
H6 Lean strategies have a significant and positive influence on soft TQM
H7 Standardization has a significant and positive influence on soft TQM

Out of these seven hypotheses, five hypotheses were accepted and two were rejected as
shown in Table 5.22 and Table 5.23.

Table 5.22
Results of Testing the Direct Hypotheses for the 2nd Order Structural
Regression Weights (Group number 1 - Default model)
Construct
Construct
Estimate
S.E.
C.R.
Lean practices
0.515
0.104 4.953
 Soft TQM
Soft TQM
0.018
0.069 0.259
 Innovation Skills
Lean practices
1.145
0.165 6.954
 Innovation Skills
(***) Significant at level of 0.001; (**) P-value significant at level of 0.05
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ModelP
***
0.796
***

Table 5.23
Results of Testing the Direct Hypotheses for the 1nd Order Structural ModelRegression Weights (Group number 1 - Default model)
Construct
Construct
Estimate S.E. C.R. P
Lean Strategies



Soft TQM

0.085

0.065 1.302 0.193

Standardization



Soft TQM

0.278

0.076 3.664 ***

soft TQM



Innovation Skills

0.113

0.059 1.917 0.055

Lean Strategies



Innovation Skills

0.141

0.062 2.271 0.023 **

Standardization



Innovation Skills

0.630

0.095 6.634 ***

(***) Significant at level of 0.001; (**) P-value significant at level of 0.05
From the general perspective, lean practices have a significant and positive influence on
both innovation skills and soft TQM at 0.001 level as illustrated in Table 5.22.
Therefore, H1 and H5 are supported. However, soft TQM did not show any significant
effect on innovation skills at both first order model with p-value = 0.055 and the second
order model with p-value = 0.796. Thus, H4 is rejected.

In particular, the dimensions of lean practices have shown different influences on both
innovation skills and soft TQM. As shown in Table 5.23, standardization has a positive
and significant influence on both innovation skills and soft TQM at level of significance
equal to 0.001. Therefore, H3 and H7 are supported. On the other hand, lean strategies
have a positive and significant influence on innovation skills with p-value = 0.023 <
0.05. Thus, H2 is accepted. In contrast, lean strategies have an insignificant influence on
soft TQM with p-value = 0.193, hence H6 is rejected.
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5.10.2 Indirect Research Hypotheses: Testing the Mediating Effect
The main objective of this study was to determine the mediating effect of soft TQM on
the lean practices and innovation skills in healthcare organizations in Lebanon. To
achieve this objective, three indirect hypotheses were developed as shown in Table 5.24.

Table 5.24
The Indirect/ Mediating Research Hypotheses
H8

Indirect Research Hypothesis
Soft TQM has a significant and positive mediating influence between lean
practices and innovation skills

H9

Soft TQM has a significant and positive mediating influence between lean
strategies and innovation skills

H10

Soft TQM has a significant and positive mediating influence between
Standardization and innovation skills

In order to test these hypotheses, SEM was used through applying the bias-corrected
(BC) bootstrap method since it provides unbiased estimates of mediation effects and it
produces more accurate confidence intervals (Cribbie, 2012; Hu & Wang, 2010; Cheung
& Lau, 2008; MacKinnon et al., 2004).

Bootstrapping is a technique that re-samples the data with an ideal number of bootstrap
samples (1,000) to generate an empirical estimation of the entire sampling distribution at
95% confidence intervals (Cheung & Lau, 2008; Mallinckrodt et al., 2006). Therefore,
the first order and second order structural models were analyzed using bias-corrected
(BC) bootstrap method to test the statistical significance of the four indirect/ mediating
hypotheses as illustrated in Table 5.25.
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Table 5.25
The Bootstrapping results

H8
H9
H10

IV

Mediated By

DV

LP
LS
S

-->
-->
-->

-->
-->
-->

STQM
STQM
STQM

INS
INS
INS

Indirect
Effects Lower
Bounds
(BC)
- 0.075
- 0.006
0.002

Indirect
Effects –
Upper
Bounds
(BC)
0.074
0.048
0.084

Indirect
Effects Two Tailed
Significance
(BC)
0.812
0.200
0.029

The proposed hypotheses of mediation are validated when the indirect effect is
significantly different from zero, thus the confidence interval (CI) does not include zero
value between its lower and upper bounds (Cribbie, 2012; Hu & Wang, 2010; Cheung &
Lau, 2008). Based on the results of Table 5.25, the indirect (mediated) effect of
standardization on innovation skills is significantly different from zero at the 0.05 level
with p = 0.029 and CI [0.002, 0.084]. Hence, H10 is accepted.

In contrast, the indirect (mediated) effect of lean practices on innovation skills is not
significantly different from zero at the 0.05 level with p = 0.812 and CI [-0.075, 0.074].
Therefore, soft TQM does not mediate the relationship between lean practices and
innovation skills and hence, H8 is rejected. Similarly, the indirect (mediated) effect of
lean strategies on innovation skills is not significantly different from zero at the 0.05
level with p = 0.200 and CI [-0.006, 0.048]. Hence, H9 is rejected.
Consequently, out of the 10 proposed research hypotheses, six hypotheses were accepted
while four were rejected. Table 5.26 summarizes the results of hypotheses testing.
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Table 5.26
All Hypotheses Testing Results
Research Hypotheses
H1
Lean practices have a significant and positive influence on
innovation skills
H2
Lean strategies have a significant and positive influence on
innovation skills
H3
Standardization has a significant and positive influence on
innovation skills
H4
Soft TQM has a significant and positive influence on innovation
skills
H5
Lean practices have a significant and positive influence on soft
TQM
H6
lean strategies have a significant and positive influence on soft
TQM
H7
Standardization has a significant and positive influence on soft
TQM
H8
H9
H10

Result
Accepted

P-Value
***

Accepted

0.023 **

Accepted

***

Rejected

0.796

Accepted

***

Rejected

0.193

Accepted

***

Soft TQM has a significant and positive mediating influence Rejected
between lean practices and innovation skills
Soft TQM has a significant and positive mediating influence Rejected
between lean strategies and innovation skills
Soft TQM has a significant and positive mediating influence
Accepted
between standardization and innovation skills

0.812
0.200
0.029**

***Significant at level of 0.001; ** significant P-value at level of 0.05

5.11

Conclusion

This chapter was specified for the empirical part of this research. The procedure of data
collection was explained and the analysis of data was illustrated in details. First, the data
was screened and measured for validity and reliability using SPSS Software and the
descriptive statistics of research constructs and the respondents’ profile were presented.

In addition, the first order and second order structural models were developed after
achieving the goodness of fit indices using AMOS software as a part of SEM analysis.
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The research hypotheses were tested and the relationships among the research variables
were determined. The results showed that out of 10 hypotheses, six hypotheses were
accepted while four were rejected. The results are discussed and interpreted in the next
chapter comprehensively.
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CHAPTER SIX
DISCUSSION AND CONCLUSION

6.1

Introduction

Chapter six discusses the results obtained in chapter five and reviews the objectives of
this study through the interpretation of the research findings in terms of the proposed
hypotheses and the previous literature. The direct and indirect relationships are explained
to find out the mediating effect of soft TQM on the lean practices and the innovation
skills of employees in the Lebanese hospitals. Furthermore, this chapter illustrates the
theoretical and practical contributions of conducting this research. The limitations of the
study are also highlighted and recommendations for future research are included. Finally,
the key findings of this research are summarized in the conclusion.

6.2

Research Overview

The main objective of this research was to determine the mediating effect of soft TQM
on the relationship between lean practices and innovation skills of employees in the
Lebanese hospitals. Basically, the concept of this study has been developed upon
detecting a gap in the literature regarding the enhancement of the innovation skills of
employees in the healthcare sector. Being integrated in an ordinary culture of standards,
it seems to be difficult for employees to innovate in solving the problems and reducing
the wastes at workplace, especially when there is lack of staff empowerment and
teamwork. Therefore, the aim of this research was to determine the ability of employees
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to enhance their innovation skills through the implementation of lean practices as an
effective means in the elimination of wastes and meanwhile, maintaining a culture of
quality through practicing the soft TQM features.

The review of literature in Chapter two showed that several conceptual and empirical
studies have demonstrated generally the significant impact of TQM on the innovation
performance and its ability to develop the innovation skills of employees in particular
(Zehir, 2012; Ooi et al., 2012; Hung et al., 2011; Moreno, 2011; Abrunhosa et al.,2008).
Also, the concept of lean practices was studied as a predictor of innovation from
different perspectives (Romero, 2013; Morris, 2011; Hoerl et al., 2010; Chen et al., 2009;
Mcgrath, 2007). However, less literature was detected in terms of soft TQM (Singh,
2011; Husin, 2012; Kemenade, 2012; Yeh, 2011; Lewis, 2006).

Consequently and based on the theory of constraints and the resource based view theory,
the combination of these three constructs in a theoretical framework was considered
imperative to fill in the gaps of previous literature and understand the role of lean
practices and soft TQM in the development of innovation skills among employees of the
healthcare sector in Lebanon.

To achieve the research objectives, a quantitative research methodology was applied
through conducting a survey among 13 Lebanese hospitals, in which 400 questionnaires
were distributed randomly among the employees resulting in 95% response rate. The
data collected was analyzed using SPSS and AMOS software. Finally, the proposed
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research hypotheses were tested through SEM, where direct and indirect effects of lean
practices and soft TQM towards innovation skills were measured. The research findings
were reported in chapter five and the following sections discuss the significant and
insignificant relationships among the research variables to indicate which objectives
were achieved.

6.3

The Influence of Lean practices on the Innovation Skills of Employees

The first objective in this study was to determine the direct relationship between lean
practices and innovation skills of employees in healthcare organizations. The descriptive
statistics of research variables in Table 5.6 showed that employees fairly agree on the
implementation of lean practices at their workplace, especially regarding the
standardization of procedures with the highest mean value (4.99). Also, the results of
Pearson correlation analysis in Table 5.9 indicated that lean practices had significant
correlations with the innovation skills at the 0.01 level of significance. Furthermore, the
hypotheses testing results obtained from SEM analysis validated the first three research
hypotheses as shown in Table 5.26. This indicates that lean practices including the lean
strategies and standardization have significant and positive influence on the innovation
skills of the employees.

These results are in line with previous studies (Rousek, 2012; Papadopoulos et al., 2011;
Hoerl & Gardner, 2010; Chen et al., 2009; Hanna, 2007; McGrath ; 2007; Natarajan,
2006). In contrast to the traditional perception which states that standardization limits
innovation, this study approved the contrast as was illustrated by Blind (2013) and
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Aphrodite (2011). They found that standards promote innovation when the openness of
the standardization process is considered. This means that employees can interact in a
more flexible way with the changes that occur at workplace while maintaining the basic
discipline and standards in order to accelerate the progress of work through more
efficient and cost-effective procedures.

Mangiarotti and Riillo (2010) also found that standardization at the level of ISO9000
certification increases the innovation capabilities of both manufacturing and service
sectors in which this effect decreases with the size of the organization. Similarly,
Acemoglu, et al. (2010) found that a dynamic equilibrium model between innovation and
standardization is difficult to be formed in the absence of skilled human resources.

Hence, healthcare organizations of Lebanon are on the right track in promoting the
innovation skills of their employees as they are implementing the quality standards and
practicing the lean practices such as the 5S. This tool helps organizations to eliminate
inappropriate actions and sustain a productive work environment as stated by Otriz
(2012) and Robbins (2009).

In addition, the lean strategies adopted by healthcare organizations are considered
successful in eliminating wastes and non-value adding activities as indicated by previous
studies (Weber, 2013, Ortiz, 2012; Aikens, 2011; Pettersen, 2009; Shah & Ward, 2007;
Balle, 2007; Manos, 2006; Liker, 2004; Shah & Ward, 2002; Oakland, 2000). Such
strategies seem to enhance the innovation skills of employees especially when they work
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in quality circles such as those formed in kaizen activities. Also, when employees apply
just in time strategies and become empowered to interfere whenever they observe
problems, this does not only ensure quality at the source but it also encourages them to
be responsible and innovative in their reaction to any problem at workplace.

6.4

The Influence of Lean practices on Soft TQM

The second objective in this research was to determine the relationship between lean
practices and soft TQM in healthcare organizations. The results obtained showed
significant direct correlation between the two variables but in particular, lean strategies
had weak correlation with the dimensions of soft TQM compared to that of
standardization as shown in Table 5.9. Furthermore, the results of hypotheses testing
indicated that in general, lean practices has a positive and significant influence on soft
TQM but in particular; this influence is achieved through standardization and not
through the lean strategies.

This is consistent with the culture of accreditation and assessment at hospitals that force
employees to be more concerned and restricted to the standards and discipline of work to
maintain high quality of services. However, lean strategies are more dependent on
employee’s voluntary actions such as being involved in teamwork activities or their
speed in detecting the problem at workplace and taking decision to solve it.

Previous literature showed similar findings regarding the positive relationship between
lean practices and soft TQM (Hunter, 2013; Zehir, 2012; Anvari, 2011; Kovacheva;
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2010; Abrunhosa, 2008; Smith & Rupp, 2002). Most of these studies have focused on the
soft side of TQM from the perspectives of people based management and continuous
improvement.

Both lean practices and soft TQM aim to improve the quality of healthcare services and
eliminate the non-value adding activities through the standardization of procedures.
However, lean literature is generally weaker on the human behavior side. Some studies
focused on the importance of implementing lean strategies to enhance the soft features of
teamwork, leadership, training and employee’s engagement. Yet, there is still a concept
that considers it as an inhibitor of improvement especially when it is related to reducing
costs and setting limits which can lead organizations to be narrow-minded and hinder the
creativity of their employees (Zehir et al., 2012).

6.5

The Influence of soft TQM on Innovation Skills

In contrary to previous studies (Ortiz, 2012; Raphael, 2010; Prajago, 2006), the results of
this research did not find a direct impact for soft TQM on the innovation skills. Although
TQM practices were considered by many studies essential to develop the innovation
skills of employees, yet it does not appear to be an effective tool for improving the
necessary innovative skills of employees in healthcare organizations. As suggested by
Adinolfi (2003), TQM may act as a means for the identification of specific problems at
workplace but it can be difficult to make effective transformation at the level of
employees because of weak change management culture (Bäckström & Ingelsson, 2011).
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Moreover, it was proven by several studies that TQM inhibits innovation in case of its
poor implementation (Hung et al., 2011; Moreno, 2011; Erfan, 2010; Hoerl & Gardner,
2010; Abrunhosa & Moura, 2008; Sarkar, 2007; Prajogo & Sohal, 2004; Adler & Lee,
2003). Therefore, the non significant relationship between soft TQM and innovation
skills in this study may be related to the weak and inappropriate implementation of
people based management in some hospitals.

As illustrated by recent studies (Jonathan et al., 2012; Crean, 2010; Ortiz et al., 2009),
organizations that do investment in training and development of employees skills would
contribute to the organizational performance in decision making and problem solving.
However, most of the Lebanese hospitals may find it difficult to invest in training and
education because of the critical financial situation they are suffering from. The Captain
of hospitals in Lebanon Suleiman Haroun has pointed in his press conference (Haroun,
2014) that the official guarantors in Lebanon are in dept to the hospitals by almost 1300
billion LP (about 860 million U.S Dollar). This highlights the size of financial crisis that
the hospitals in Lebanon are suffering from and according to Haroun, it will lead to
shortage in staff as well. Consequently, this will act as a barrier for the implementation
of soft TQM in hospitals and affects its continuous improvement as well.

6.6

The Mediating Effect of Soft TQM on the Lean practices and Innovation

Skills
Based on the concept of mediation, soft TQM was hypothesized to be the mechanism by
which lean practices affect the innovation skills of employees. From a general
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perspective, the results obtained have shown that soft TQM has no mediation effect on
the relationship between lean practices and innovation skills. However, this does not
reflect whether the implementation of lean practices is totally unaffected by soft TQM
practices in the development of innovation skills of employees in hospitals. Thus, it was
essential to examine the indirect influence of lean strategies and standardization
individually on the innovation skills.

The research findings indicated that soft TQM mediates the relationship between
standardization and innovation skills. Thus, practicing the 5S can enhance the innovation
skills of employees through the implementation of soft TQM and mainly, through the
empowerment of employees to be more engaged in applying the standards and sustaining
a high quality of performance all the way through continuous improvement.

This is in line with previous studies such as King (2011) who has shown that
standardization can drive innovation and lead to transformation especially at the level of
employee’s skills. Every potential new employee is screened not just for capabilities and
experience but also for likely culture fit. This is achieved through the implementation of
soft TQM practices, where employees are being trained and immersed in the hospital’s
culture as a part of people based management.

However, soft TQM did not mediate the relationship between the lean strategies and the
innovation skills of employees. Most of recent studies have focused on implementing the
lean tools that best fit the hospital’s environment in order to identify problems and find
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the opportunities for improvement (Weber, 2013; Ortiz, 2012; Aikens, 2011; Pettersen,
2009; Shah & Ward, 2007; Balle, 2007; Manos, 2006; Liker, 2004; Shah & Ward, 2002;
Oakland, 2000). These lean tools such as kaizen, quick changeover, Poka-yoke, JIT,
jidoka, kanban, andon and hoshin kanri are usually used in hospitals to reduce the
number of defects, provide valuable guidance on equipment designs, offer simple visual
techniques for controlling the flow of materials and most important to engage employees
to work as a team and to think critically about their work. Thus, these tools or strategies
have similar features to the dimensions of soft TQM especially at the level of people
based management and hence, soft TQM has no mediating role in this relationship. This
is consistent with previous studies that focused on the common and complementary sides
between lean and TQM approaches (Aoun & Hasnan, 2013; Al-Samman, 2012; Anvari
et al., 2011; Andersson et al., 2006).

As discussed earlier in this research, the lack of skilled employees limits the hospital
from generating and sustaining competitive advantages and consequently leads the lean
strategies to failure. It is essential to know that hospitals are complex organizations
which are subject to work shifts and high employee’s turnover. According to many
researchers (Jekiel, 2011; Diab, 2009, Zurn et al., 2005; Adler, 2003), such challenges
are imposed by the limited employee’s participation and the shortage of skilled human
resources. These constraints may hinder future innovative ideas as they are considered as
a symptom of inadequate implementation of policies such as the soft TQM principles.
According to previous studies (Mouro, 2012; Jones, 2004; Aiken et al., 2002), the quality
of hospital care can be negatively influenced by the shortage in nurses and the turnover
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directly impacts the hospital's ability in providing effective, efficient and safe care. In
addition, the increase in nurse turnover can add to the nurses-workload which may lead
to deterioration in the quality of care delivery as well.

Particularly, sustaining such skilled human resources in the Lebanese healthcare system
is difficult due to the critical shortage of qualified and well-trained staff, in addition to
the high turnover rate of employees. According to the assessment of nurse retention
survey conducted by El-Jardali (2009), the main reasons for nurses turnover in the
Lebanese hospitals were unsatisfactory salaries and benefits (80.8%); unsuitable shifts
and working hours (38.4%); presence of better opportunities abroad especially in the
Gulf region such as the Kingdom of Saudi Arabia (KSA), Kuwait, United Arab Emirates
(UAE) and Bahrain, (30.1%); better opportunities in other hospitals in Lebanon (30.1%);
workload (27.4%); instability of the country (16.4%); marriage (16.4%); and the
geographical location of the hospital (12.3%). Moreover, the lack of managerial support
and lack of experienced nurses were also cited as triggers for turnover.

This is consistent with the results of this research, since majority of respondents are
between 20 and 30 years old, and they had less than five years of experience at the
hospital they are currently working. Thus, the working environment does not reflect a
culture of continuous improvement and commitment towards the hospital since
employees are working temporarily while seeking for better opportunities somewhere
else. Furthermore, the high rate of turnover does not allow the top management from
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conducting successful training programs since they are not benefiting from the trained
employees.

On the other hand, some studies may consider this shortening from the side of senior
management. For example, Mouro (2012) claimed that major reasons for employees to
leave hospitals in Lebanon include poor management, lack of decision making, lack of
tools for measurement, lack of autonomy and poor commitment to excellence. Hence, if
these problems are not addressed, healthcare system in Lebanon will continue to lose
competent and innovative employees and without doubt, this will negatively affect the
continuous improvement strategies employed by the hospitals.

6. 7

Research Contributions

By developing the theoretical framework and testing the relationships among lean
practices, soft TQM and innovation skills, this research have added many contributions
to the academic and the practical field as well. It provides several implications for
healthcare practitioners and management to take into consideration as a part of the
improvement strategies at hospitals in Lebanon. In addition, it can serve as a theoretical
background for further research in the field of lean healthcare and innovation at the level
of hospitals.

6.7. 1. Academic Contribution
The theoretical and empirical analyses of this research have contributed academically to
the literature through different perceptions. While most of previous studies were limited
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to the direct relationship between hard TQM, lean production and the innovation
performance, this study has developed the research and focused on more behavioral
issues related to the employees and their soft skills at the level of innovation in
healthcare organizations. Therefore, the shift from the hard side to the soft side of TQM
was essential to highlight more on the hidden capabilities and skills of employees. Such
skills were proven to have a great impact on the development and sustainability of any
improvement strategy at healthcare organizations.

This research extended the literature of lean production at level of manufacturing
organizations to study the lean practices at healthcare organizations. Recently, the
service sector has witnessed a noticeable development at the level of improvement
strategies and quality management.

From the theoretical perspective, this study focused on how innovation skills can be
enhanced through practicing lean and soft TQM at hospitals. Mainly, innovation skills
are developed as a result of practicing lean tools such as kaizen which build up the skills
of communication and creativity in solving problems at workplace. Also, standardization
of work through the 5S approach strengthens the skills of commitment and discipline
among the employees. Furthermore, soft TQM can enhance the innovation skills of
employees through a well-planned people based management that is mainly related to the
empowerment, engaging and training of employees for the long term throughout a
continuous improvement strategy.
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As stated earlier, previous literature revealed inconclusive results regarding the
relationship between lean practices, soft TQM and innovation skills. Thus, the findings
of this study clarified which relationships are significant and which are not based on the
interpretation of the whole situation in the Lebanese context. Moreover, this study
supported theoretically the advantages of applying the theory of constraints and the
resource based view theory together. These theories were important to explain how
healthcare organizations can adopt the lean practices as a tool to identify the constraints
at workplace and benefit from the available resources to improve the quality of
performance especially at the level of human resources. As TOC was defined, the lean
practices and soft TQM are the thinking processes that enable employees to invent
simple solutions to seemingly complex problems at hospitals. These theories illustrated
how the constraints at hospitals represent opportunities for improvement and encourage
the employees to develop more skills to innovate.

In addition, this study extended the framework of previous studies in which the role of
soft TQM as a mediator between lean practices and innovation skills was considered to
be limited. Hence, it contributes by a complex research framework. Furthermore, the use
of structural equation modeling (SEM) to test the research hypotheses through applying
the bias-corrected (BC) bootstrap method was also considered as a methodological
contribution. It provided unbiased estimates of mediation effects and produced more
accurate confidence intervals as suggested by Cribbie (2012) and Hu and Wang (2010).
Hence, such methodology extends the local research findings in Lebanon to be more
reliable and generalized.
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6. 7. 2.

Practical Contribution

The major contribution of this research was centered on its empirical part. Most
empirical studies in the field of lean practices and soft TQM were conducted in the
western countries and perhaps this study is from the few that is focusing on the Arab
region. Therefore, this research contributes geographically and empirically especially in
the context of Lebanon where limited studies were found to be conducted in this research
area.

Practically, the results of this study have important contributions for healthcare
practitioners. It provides advantageous insights on how lean practices and soft TQM
applications can enhance the innovation skills of employees in healthcare organizations.
First, the findings of this study can raise the awareness among employees on the
importance of identifying the wastes at workplace. In addition, it helps in developing the
suitable improvement strategies at their departments to detect the root-cause problems
and eliminate it in an innovative way.

As the research findings showed that the impact of standardization on the innovation
skills of employees is significantly mediated by soft TQM, this contributes to the
effectiveness of the accreditation procedures that the Lebanese hospitals are
implementing as a part of the quality improvement strategy. Accreditation of hospitals is
highly dependent on how much the employees are involved and committed in the
implementation of quality standards as well as the continuity in maintaining this high
level of performance.
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Moreover, this research contributes practically through introducing new tools and
improvement strategies to the healthcare context in Lebanon. Lean healthcare is still
considered as a new concept for the Lebanese hospitals and the MiddleEast region as
well where most of the existing literature indicates that the interest in lean healthcare is
growing significantly since 2002 and most of its applications have occurred in USA and
UK (Souza, 2009). Hence, this research reflects the importance of lean tools as a
successful approach for improvement in the healthcare sector despite of its limited
application in the Lebanese hospitals.

6. 8.

Research Suggestions

In general, developing the innovation skills of employees is basically related to the
culture of quality, standards and improvement strategies at the hospital which are
considered the most effective indices in improving the performance of healthcare
organizations. According to the findings of this research, application of lean practices is
significantly influencing the innovation skills of employees but not in a continuous
manner. Soft TQM practices including continuous improvement and people based
management have shown a non significant impact on developing these skills. Therefore,
it is necessary to address this issue and increase the attention towards the constraints that
are preventing such continuous development from progressing efficiently.

Policy makers and top management at the Lebanese hospitals have to make priorities in
their development strategies, especially at the level of employees since they are the
dynamic resource for the implementation and development of any strategy at the
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organization. It was clear from the conducted survey that employees are interested in
practicing lean tools and implementing quality standards that tend to eliminate the wastes
and reduce the rate of errors at the workplace. However, the lack of engagement and the
weak empowerment of employees made the motivation less towards the innovation
process which negatively affects the innovation skills of employees.

Therefore, it is suggested to strengthen and support the lean strategies and develop an
innovative culture at the both organizational and individual levels. Strategically, it is
essential to encourage certification and accreditation process to maintain a high level of
quality in providing the healthcare services. Also, it would be beneficial to promote
affiliations and build collaborative strategies among educators, nurse leaders and policy
makers at hospitals which in turn provide skilled employees who are able to diffuse
smoothly within new working conditions.

At the organizational level, top managements at healthcare organizations have to remove
barriers for efficiency and provide a culture of innovation and continuous improvement.
This starts by the application of organized recruitment process in selecting and
employing suitable candidates for jobs that need skilled employees. It is also essential to
make clear job description so that everyone would be able to identify his duties and
authorities. This would help in making work more flexible and reduce the rate of errors
and miscommunication among the staff. Furthermore, it is necessary to sustain skilled
human resources and avoid their temporary employment through eliminating the reasons
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that induce them to retire such as developing a satisfactory reward and recognition
system and managing a flexible working schedule.

More effectively, it is suggested to improve the innovation skills of employees by
extending the focus to the individual level. Employees need to be continuously educated
about recent technologies and procedures at the hospital, and they should be encouraged
to involve themselves voluntary in task forces and committees. Hence, employees should
be trained to practice lean practices that allow them to analyze, monitor and evaluate the
overall performance more accurately. This can be achieved through integrating the
employees in workshops and training programs related to lean healthcare. In addition,
employees are encouraged to be involved in research and development (R&D) programs
through their participation in surveys and publications. This is essential to consolidate
the principles of lean tools and soft TQM in a more practical way which can significantly
enhance their innovation skills.

6.9.

Limitations of the Study and Suggestions for Future Research

Although this research was conducted to fill in the gaps that were observed in the
reviewed literature and previous empirical studies, there were still some limitations that
could not be avoided mainly at the methodological and the geographical levels.

Despite of the wide participation of respondents to this survey, poor cooperation from
most of the Lebanese hospitals was noticed. Only 13 hospitals participated including 11
private and two public hospitals. The majority of hospitals had refused to participate
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because of their own policies and considerations, while other hospitals were
geographically unreachable because of the unsecure situation at some regions in the
country. Therefore, future studies may have better opportunities to extend their sample
geographically and have a mix of more private and public hospitals to come out with
more reliable results.

Additional limitation faced while preparing this research was the lack of conceptual and
empirical studies related to lean healthcare and soft TQM implementation in the
Lebanese context. This was also observed empirically while conducting the survey
where lean healthcare was considered as a new concept for the Lebanese healthcare
sector and still not widely spread as other quality improvement tools. This means that
efforts should be taken to introduce lean healthcare principles and study its
implementation in hospitals in order to use it as grounded database for future studies in
the field of quality and lean practices.

Regarding the methodology of research, this study was based on a quantitative approach
through conducting a survey. Therefore, future studies are suggested to extend the
research and use both quantitative and qualitative methods mainly case studies to obtain
more accurate and practical results especially that lean healthcare, innovation and quality
are wide concepts that bear deep discussion and interpretation. Moreover, different SEMspecific software programs can be used to test the research hypotheses such as Partial
Least Squares (PLS).
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6. 10. Conclusion
In conclusion, this study has empirically achieved the implied objectives and has
illustrated the effect of lean practices and soft TQM on the innovation skills of
employees in the Lebanese hospitals. The conducted survey among different Lebanese
hospitals using self administrative questionnaires resulted in valid and reliable data that
was analyzed through SEM and ensured the generalizability of results.

Testing the research hypotheses has theoretically and practically contributed to the
previous literature. Some of the research findings have supported the previous literature
where adopting lean practices is significantly influencing the innovation skills. However,
other results opposed previous studies in the positive relationship between soft TQM
with lean practices and innovation skills. Overall, the positive and significant mediating
impact of soft TQM on the relationship between standardization and innovation skills
has a strong potential of improving the application of lean practices in healthcare
organizations, especially that quality improvement strategies have been the concern of all
hospitals as a part of the accreditation and continuous improvement process.

The practices of lean practices and soft TQM and its effect on the innovation skills will
remain one of the major topics related to the quality of healthcare services since it has
been widely recognized that these practices have been growing in popularity to be among
the most effective strategies that can help hospitals to eliminate wastes, enhance quality
and fulfill their responsibility to both internal and external customers.
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Apparently, the results showed that soft TQM is not well implemented especially at the
level of people based management and continuous improvement which are not
supporting the successful application of lean practices as well as not being able to
enhance the innovation skills of employees at hospitals. As was discussed through this
chapter, efforts should be centered on strengthening the skills of employees in order to
make them able to practice the lean tools properly and benefit from its outcomes
effectively. In addition, improving the working conditions for employees and sustaining
the high level of performance is essential for the continuous improvement strategies that
are applied by the hospitals. Hence, developing the innovation skills of employees is a
multistep procedure that needs lot of combined efforts at the strategic, organizational and
individual levels.

However, the main focus should be always at the level of human resources themselves.
Whatever efforts are made by the management, if the employees are not convinced by
the concept of utilizing the lean practices and they are not developing their own skills to
be in line with the up-to-date quality and technological tools, the success of any
improvement strategy will not be achieved. Therefore, further studies are suggested to
focus more on the means and approaches that would develop the soft skills and enhance
the implementation of lean healthcare within a culture of innovation and quality of
services.
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Appendix 1: Innovation Skills

Personal, cognitive skills
Learning
Commitment to the organization
Self-criticism
Handling emotions (comfort, resignation, aggression and passion)
Coping with complexity
Ethical responsibility, trustworthiness, conscientiousness
Self-awareness
Adaptability
Critical thinking
Liability

Interpersonal and interactive skills
Inspiring people
Mediation
Coaching
Team learning skills, teamwork, creating a learning climate
Sharing visions
Communication (proper interpretation of language data)
Negotiation
ICT Knowledge
Change Management
Source: Kemenade, 2012; Green, 2007
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Appendix 2: Most Commonly Extracted Soft TQM Factors across Several Recent
Studies

Leadership
Employee
involvement
Employee
empowerment

Rahman
(2004)

Lewis et
al (2007)

X

X

Yeh
(2011)
X

Ismail
et
al
(2011)
X

Singh
(2011)

Kemenade
(2012)

X

Husin
(2012)
X

X

X

X

X

Employee
training

X

X

X

X

X

X

Teamwork
and
communication

X

X

X

X

X

X

X

X

Education

X

Supplier’s
relation
Trust
Culture
openness
Collaboration

X

of

X
X

X

Customer focus

Evershed
(2013)

X

X

X

X

X

X

X

X

Commitment

X

X

X

X

X

X

X

Self awareness
Adaptability

X

Problem solving

X
X

177

X

X

Appendix 3: Common Quality Perceptions
Deming
Deming’s 14 points
1. Create constancy of
purpose for
improvement of
product and service.
2. Adopt the new
philosophy.
3. Cease dependence on
mass inspection.
4. End the practice of
awarding business on
the basis of price tag
alone.

Juran (1988)
Juran’s 10 steps
1. . Build awareness
of the need and
opportunity for
improvement.
2. Set goals for
improvement.
3. Organize the
overall program.

Crosby(1980)
Crosby’s 14 steps

4. Provide training.

4. Cost of Quality.

5. Carry out projects
to solve problems.

5. Quality awareness

6. Report progress.

6. Corrective action.

7. Institute leadership.

7. Give recognition.

7. Zero defect
planning.

8. Drive out fear.

8. Communicate
results.

8. Supervisor training.

9. Break down barriers
between staff areas.

9. Keep score.

9. Zero defect days.

10. Institutionalize the
annual
improvement
process.

10. Goal setting

5. Improve constantly
and forever the
system of production
and service.
6. Institute training

10. Eliminate slogans,
exhortations, and
targets for the work
force.
11. Eliminate numerical
quotas.
12. Remove barriers to
pride of
workmanship.
13. Institute a vigorous
program of education
and retraining.
14. Take action to
accomplish the
transformation.

1. Management
commitment.
2. Quality
improvement teams.
3. Quality
measurement.

11. Error-cause removal.
12. Recognition.

13. Quality council.

14. Do it over again.
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Appendix 4: Questionnaire
University Utara Malaysia
College of Business
School of Technology Management and Logistics

Survey Title
The Relationship between Lean practices, soft TQM and Innovation Skills in the
Lebanese Hospitals

To Whom It May Concern
I am a Lebanese postgraduate student at UUM University. This research represents part
of my Doctor of Philosophy (PhD) program entitled “The Relationship between Lean
practices , soft TQM and Innovation Skills in the Lebanese Hospitals”. The intention of
conducting this survey is to collect data about the employees involved in the
implementation of soft TQM, lean practices and innovation skills in hospitals.
Hopefully, the outcomes of this study assist the healthcare organizations to implement
TQM, especially its soft side which is related to the human resources and benefit from
the lean tools to eliminate non-value adding activities (wastes) and improve the
innovation skills of its employees.
Your cooperation and response to this survey is greatly appreciated. The feedback you
provide will be kept confidential and will be used for research purposes only. Please,
answer all questions by circling the appropriate number according to your assessment.
Thank you.
For any information, please contact us via the contact details provided below:
Supervisor: Assoc. Prof. Dr. Norlena Hasnan
Email: norlena@uum.edu.my

Student Name: Malak Aoun
Email: mallakaoun@hotmail.com
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Section A: Innovation Skills. From the statements listed below, please circle the number
which best represents your opinion about your innovation skills in this hospital.
Strongly
Disagree

Disagree Fairly
Disagree

Fairly
Agree

Agree

Strongly Agree

1

2

4

5

6

3

Statements
SD D
I prefer tasks that involve different activities
1
2
rather than just sitting at my desk.

FD FA A SA
3

4

5

6

INS2

I often do tasks that are more practical

1

2

3

4

5

6

INS3

I tend to be the leader of a group

1

2

3

4

5

6

2

3

4

5

6

2

3

4

5

6

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

INS1

INS 4
INS 5
INS 6
INS 7
INS 8
INS 9
INS 10
INS 11
INS 12
INS 13
INS 14
INS 15

I tend to share my ideas and knowledge
1
through team work
When working in a group I do my best to
1
convince others to take up my ideas.
I often help my fellows in their tasks
1
I am committed to do my tasks according to
the hospital’s standards
I really push myself to implement the required
standards.
I do my best to be rewarded for a good work
I am interested in doing tasks accompanied
with challenges.
Being initiative in solving problems gives me a
sense of confidence
I am interested in the consequences of my
choices
Fearing that I might fail doing a task motivates
me to do it better
I often innovate new processes to facilitate
work at my department
I often suggest creative thoughts to solve
problems at my workplace
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Section B: Lean practices. From the statements listed below, please circle the number
which best represents your opinion about the lean practices in this hospital.
Strongly
Disagree

Disagree

Fairly
Disagree

Fairly Agree

Agree

Strongly Agree

1

2

3

4

5

6

Statements

SD D FD FA A SA

IS1

I tend to eliminate all practices that do not add
1
value to the patient.

2

3

4

5

6

IS2

I am able to change an operating room from the
1
last action to the next action in a short time

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

I often use computerized order entry to eliminate
the chance of error in handwriting
I tend to avoid earlier transportation of patients
IS4 from their rooms to secondary departments where
they must wait for their testing
I maintain a discipline replenishment of empty
IS5
bins with the required quantity of items
I maintain a discipline replenishment of empty
IS6
bins at the exact time
I often join quality circles with my fellows to
IS7
identify root causes of problems at workplace
I interfere whenever I observe or even suspect
IS8
problems at the workplace
I often use an alert system to notify others of a
IS9
problem at workplace activity
When a problem occurs, I immediately stop work
IS10
and call for assistance
I regularly organize the items to reduce
S1
unnecessary items
I regularly dispose unnecessary items to increase
S2
the efficiency of my work
I regularly arrange items in easily accessible
S3
locations to facilitate the work
S4
I keep my place neat and clean to reduce wastes.
I do checkup regularly to prevent errors from
S5
occurring
S6
I use visual signs to facilitate the work procedures
I use visual signs (e.g. colors) to distinguish
S7
similar items at workplace.
I use visual signs (e.g. arrows) to guide people
S8
through different departments
IS3
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Section C: Soft TQM. From the statements listed below, please circle the number which
best represents your opinion about the implementation of TQM, especially its soft skills
(teamwork, training, cross functional training…etc) in this hospital.
Strongly
Disagree

Disagree Fairly
Disagree

Fairly Agree

Agree

Strongly Agree

1

2

4

5

6

3

Statements
PBM1

SD D FD FA A SA

I am familiar with policies of quality
1
improvement at my department.

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

I am informed continuously by the latest
1
policies at the hospital

2

3

4

5

6

PBM5

I am encouraged by my top management to
do a wide variety of tasks different from my
specialty.
I am supported by my top management to
give suggestions for improving the way
things are done.
I am involved in all improvement processes
at this hospital.
I am empowered to share in decision making

PBM6

I am rewarded for improving work processes.

PBM2

PBM3
PBM4

I am trained to meet quality standards of
PBM7

work
I work in teams with my fellows at my

PBM8

department

I undergo cross-functional training across
different departments
I communicate easily and effectively with the
PBM10
hospital environment
Continuous improvement is an important
CI 1
goal of this hospital
I share my top management continuously in
CI 2
reviewing the policies and procedures to
develop the performance
I share my top management continuously in
CI 3
subjecting the hospital to accreditation to
meet the quality standards
PBM9

CI 4
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Statements

CI 5
CI 6
CI 7
CI 8

SD D FD FA A SA

I am continuously supplied with the up-to1
date equipments
My performance is continuously evaluated
1
by the top management
I continuously supply the top management by
feedback
to
enhance
continuous 1
improvement
I am in a continuous learning progress to
1
improve my skills

2

3

4

5

6

2

3

4

5

6

2

3

4

5

6

2

3

4

5

6

Section D: Demographical Characteristics. Please identify your demographical
characteristics by circling the appropriate number.
Gender
Age 1) 20- 30

1. Male
2) 31-40

2. Female
3) 41-50

4) above 50

Highest level of education
1. High School
5. MBA/MA/MS
2. BBA/BA/BS
6. MPH
3. BSN
7. MD
4. BT/TS
8. Others. Please specify…………………
Years of experience in healthcare organization
1) Below 5 years
2) 5-10
3) 11-20
4) Above 20 years
How long have you been working in this hospital?
1) < 5 years
2) 5 - 10 years
3) 11 - 15 years
4) 16 - 20 years
5) > 20 years
What is your occupational category?
1. Nurse
2. Administration
4. Technician
5. Pharmacists

3. Physicians
6. Others. Please specify:……….
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Thank you for filling up this questionnaire, and giving us your valuable time to complete
this survey. Please add any additional comments or suggestions you may wish to share
with us.
Comments:

If you would like to be contacted regarding this survey, please add your email so we may
contact you.
Email:
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Appendix 5: Pretesting

Please complete the following evaluation questions about the survey by circling
either YES or NO:
1.
2.
3.
4.
5.

Was the survey easy to understand?
Was the survey easy to complete?
Were there any items that were not clear?
Are the statements relevant to the aim of the study?
Are the statements ordered appropriately?

YES
YES
YES
YES
YES

NO
NO
NO
NO
NO

Comment:
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
____________________________________
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Appendix 6: Demographic Descriptive Statistics

GENDER

Frequency
Valid

Percent

Valid Percent

Cumulative Percent

MALE

123

32.4

32.4

32.4

FEMALE

257

67.6

67.6

100.0

Total

380

100.0

100.0

AGE

Frequency
Valid

Percent

Valid Percent

Cumulative Percent

20-30

197

51.8

51.8

51.8

31-40

131

34.5

34.5

86.3

41-50

36

9.5

9.5

95.8

>50

16

4.2

4.2

100.0

Total

380

100.0

100.0

EDUCATION
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

HIGH SCHOOL

18

4.7

4.7

4.7

BBA/BA/BS

91

23.9

23.9

28.7

BSN

60

15.8

15.8

44.5

113

29.7

29.7

74.2

57

15.0

15.0

89.2

MPH

4

1.1

1.1

90.3

MD

9

2.4

2.4

92.6

28

7.4

7.4

100.0

BT/TS
MBA/MS

OTHERS
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EDUCATION
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

HIGH SCHOOL

18

4.7

4.7

4.7

BBA/BA/BS

91

23.9

23.9

28.7

BSN

60

15.8

15.8

44.5

113

29.7

29.7

74.2

57

15.0

15.0

89.2

MPH

4

1.1

1.1

90.3

MD

9

2.4

2.4

92.6

28

7.4

7.4

100.0

380

100.0

100.0

BT/TS
MBA/MS

OTHERS
Total

EXPERIENCE
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

<5 YEARS

109

28.7

28.7

28.7

5-10

142

37.4

37.4

66.1

11-20

95

25.0

25.0

91.1

>20

34

8.9

8.9

100.0

Total

380

100.0

100.0

Work Period at This Hospital
Cumulative
Frequency
Valid

Percent

Valid Percent

Percent

<5 Years

169

44.5

44.5

44.5

5-10

107

28.2

28.2

72.6

11-15

57

15.0

15.0

87.6

16-20

21

5.5

5.5

93.2

>20

26

6.8

6.8

100.0

Total

380

100.0

100.0
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JOB
Cumulative
Frequency
Valid

NURSE

Percent

Valid Percent

Percent

225

59.2

59.2

59.2

92

24.2

24.2

83.4

7

1.8

1.8

85.3

TECHNICIANS

35

9.2

9.2

94.5

PHARMACIST

5

1.3

1.3

95.8

16

4.2

4.2

100.0

380

100.0

100.0

ADMINISTRATION
PHYSICIANS

OTHERS
Total

Appendix 7: Checking For Outliers
Table of Chi-Square Statistics
df P = 0.05 P = 0.01 P = 0.001
1 3.84

6.64

10.83

2 5.99

9.21

13.82

3 7.82

11.35

16.27

49 66.34

74.92

85.35

50 67.51

76.15

86.66

51 68.67

77.39

87.97

52 69.83

78.62

89.27

53 70.99

79.84

90.57

54 72.15

81.07

91.88

55 73.31

82.29

93.17
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Outliers having Mah2 > 87.97 χ2 value
144.09675
117.25597
100.63130
142.67508
116.88974
99.55550
135.01727
115.40578
99.20792
132.93809
114.63726
97.40329
128.58414
107.93057
96.99720
124.05703
103.96590
92.68803
123.46259
101.95426
92.65241
120.36778
101.81917
92.56137
119.82237
100.86713
90.93542
90.62255

Appendix 8: Normality Test

Z-scores Results
N

Minimum

Maximum

Statistic

Statistic

Statistic

Zscore: INS1

352

-4.37398

.93147

Zscore: INS2

352

-4.47052

1.17375

Zscore: INS3

352

-3.39470

1.07068

Zscore: INS4

352

-4.08147

.91567

Zscore: INS5

352

-3.42157

1.08504

Zscore: INS6

352

-3.86646

1.00729

Zscore: INS7

352

-5.28607

.75123

Zscore: INS8

352

-5.32696

.78879

Zscore: INS9

352

-2.45595

1.12522

Zscore: INS10

352

-3.43655

1.17697

Zscore: INS11

352

-4.43211

.82430

Zscore: INS12

352

-4.80396

.97129

Zscore: INS13

352

-3.29325

.95922

Zscore: INS14

352

-3.68032

1.12217

Zscore: INS15

352

-4.16177

1.29222

Zscore: IS1

352

-3.34447

1.20091

Zscore: IS2

352

-2.58024

1.55566

Zscore: IS3

352

-3.20336

1.16373

Zscore: IS4

352

-3.76044

1.28021

Zscore: IS5

352

-4.50764

1.03635
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Continued
Zscore: IS6

352

-3.47781

.98027

Zscore: IS7

352

-3.23491

1.28369

Zscore: IS8

352

-3.60321

.95585

Zscore: IS9

352

-3.64599

1.04819

Zscore: IS10

352

-2.11105

1.26971

Zscore: S1

352

-5.08376

.86137

Zscore: S2

352

-3.65861

.96141

Zscore: S3

352

-5.35814

.86650

Zscore: S4

352

-5.53323

.73349

Zscore: S5

352

-5.47045

.78149

Zscore: S6

352

-4.70734

1.04608

Zscore: S7

352

-3.47135

1.05426

Zscore: S8

352

-3.42918

1.01839

Zscore: PBM1

352

-4.43757

.84311

Zscore: PBM2

352

-2.27024

1.20422

Zscore: PBM3

352

-2.50528

1.28603

Zscore: PBM4

352

-2.64883

1.39800

Zscore: PBM5

352

-1.92571

1.53624

Zscore: PBM6

352

-1.50386

1.74374

Zscore: PBM7

352

-2.86084

1.23938

Zscore: PBM8

352

-3.40065

1.03279

Zscore: PBM9

352

-2.20581

1.26977

Zscore: PBM10

352

-3.51258

1.06678

Zscore: CI1

352

-4.25555

.73430

Zscore: CI2

352

-2.10970

1.17040

Zscore: CI3

352

-2.22146

1.23240

Zscore: CI4

352

-2.81432

1.02240

Zscore: CI5

352

-2.92586

1.41240

Zscore: CI6

352

-2.63134

1.13689

Zscore: CI7

352

-2.69245

1.21415

Zscore: CI8

352

-4.58816

1.11464

Valid N (listwise)

352
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After transformation
N

Minimum

Maximum

Statistic

Statistic

Statisti
c
Zscore(TINS1)

352

-1.94254

1.09421

Zscore(TINS2)

352

-1.84198

1.28624

Zscore(TINS3)

352

-1.81002

1.16359

Zscore(TINS4)

352

-1.82699

1.03414

Zscore(TINS5)

352

-1.83461

1.20114

Zscore(TINS6)

352

-1.76111

1.10099

Zscore(TINS7)

352

-1.90845

.86600

Zscore(TINS8)

352

-1.91135

.91990

Zscore(TINS9)

352

-1.75040

1.18467

Zscore(TINS10)

352

-1.80502

1.25494

Zscore(TINS11)

352

-2.01955

.98986

Zscore(TINS12)

352

-1.87381

1.11480

Zscore(TINS13)

352

-1.94154

1.09046

Zscore(TINS14)

352

-1.76973

1.21642

Zscore(TINS15)

352

-1.77980

1.36957

Zscore(TIS1)

352

-1.85199

1.29483

Zscore(TIS2)

352

-1.85393

1.54028

Zscore(TIS3)

352

-1.77056

1.23165

Zscore(TIS4)

352

-1.74614

1.32645

Zscore(TIS5)

352

-1.81570

1.15258

Zscore(TIS6)

352

-2.00670

1.15483

Zscore(TIS7)

352

-1.81415

1.35147

Zscore(TIS8)

352

-1.87772

1.06949

Zscore(TIS9)

352

-1.89439

1.18385

Zscore(TIS10)

352

-1.66735

1.26303

Zscore(TS1)

352

-1.89717

1.00376

Zscore(TS2)

352

-1.83698

1.08011

Zscore(TS3)

352

-1.86687

.99784

Zscore(TS4)

352

-1.91042

.83931

Zscore(TS5)

352

-1.92816

.92123

Zscore(TS6)

352

-1.84382

1.16930

Zscore(TS7)

352

-1.89891

1.19191
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Continued
Zscore(TS8)

352

-1.90949

1.15607

Zscore(TPBM1)

352

-1.90662

.97060

Zscore(TPBM2)

352

-1.75430

1.24073

Zscore(TPBM3)

352

-1.74751

1.31305

Zscore(TPBM4)

352

-1.78338

1.41010

Zscore(TPBM7)

352

-1.85430

1.30721

Zscore(TPBM8)

352

-1.92079

1.16413

Zscore(TPBM9)

352

-1.69878

1.26866

Zscore(TPBM10)

352

-1.89925

1.18856

Zscore(TCI1)

352

-2.02022

.87072

Zscore(TCI2)

352

-1.71011

1.20635

Zscore(TCI3)

352

-1.77281

1.26721

Zscore(TCI4)

352

-1.88237

1.13534

Zscore(TCI5)

352

-1.78749

1.39997

Zscore(TCI6)

352

-1.84120

1.22651

Zscore(TCI7)

352

-1.87761

1.29781

Zscore(TCI8)

352

-1.86809

1.24806

Valid N (listwise)

352
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